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TOOTHBRUSH WITH VARIABLE TOUCH
SELK(:TION SYSTEM ANH %1KTHOII Olr

OVKRATION TH I RKOF

CROSS-REFERENCE TO PRIOR
APPLICATIONS

llus application is thc U.S. Nanonal Phase application
under 35 U.S.(' 371 of International Application No.
V("I;1132011 06(i628. filed on Dec 5, 20]O„which claims io

the benefit of U S Provisional Patent Application No.
61/915,238. hied on Dec 12. 2013. These applications are
hereby incorporated by reference herein.

llic present system relates to a toothbrush syslem and,
morc particularly, to nn clcctronic loodibnish system having
a touch-sensitive body fiir selection of one nr more func-
tions. and a method of operation thereof

Oral healthcare devices are used for oral healthcare and
typically include electronic toothbnishes and water-based
inter-dental cleaning devices. Electronic toothbrushes typl- Io
cally hate rotaung and/or vibrann heads with bnsllcs
winch contiml Ihc lccth ol' user so as lo clean lcelh and/or
remove plaque. A well-known vibrating-type toothbnish is
knoivn as the Vhilips Sonicare'i'oothbrush and has a
vibrating head Water-based inter-dental cleaning devices,
such as the Philips Atrfloss™ and the life, typically use
stater as a cleaning medium and have a head which ejecrs a
dircctcd water lct to forcibly rcmove debris lbom between
teeth of a user. To activate most oral-hcaldicarc devices (c g.,
electronic toothbnishes and water-based inter-dental clean- Io

ing devices). a user must depress a small on,'otf button. 1'lus
button is prone to collect debris. and is diflicult to find during
use. especially when a user is not lookin. directly at the oral
healthcare device.

lite system(s), device(s), method(s), arrangemmils(s), Ss

user uilcrface(s). computer progrimi(s), processes, ctc.
(hermnafter each of wluch will be refcrrcil lo as syslmn,
unless the context mdicates otherwise), described herein
address problems in prior art systems.

In accordance v ith embodiments of the present system, do

there is disclosed an oral cavity apparatus comprising a body
portion hating first and second mids dnd a yip portion
situated between the first and second ends, an ural cleaning
tool coupled to thc first cnd ol'he body portion and
comprisiim a toothbnish head having first and second groups
of bristles of different firmnes, the second omup of bristles
having an adjustable extension: an actuator coupled to the
second group of bristle and confi ured to control on exten-
sion of Ihe second group of bristles rclalive to Ihc lirsl roup
ol'brisllcs, at least onc touch-sensitive (TS) sensor mounted o

upon thc body portion and wluch outputs a sensor value
indicative of a force applied thereto; and a controller con-
figured to compare the sensor value with a threshold value
and actuate the actuator to extend the second group of
bristles reHtive to the first youp of bristles based upon the ss
results of Ihc dclcnnination.

llic oral cleanuig tool also has lirst mid scconil loni mids
dnd o cai ily situated bclwcen thc lirst aml second lool ends,
the cavity having opposed ends The actuator may further
comprise an electro-active polymer (I IAV) situated witlun ro
the cavity of the oral cleaning tool, where the second group
of bristles is coupled to o carrier situated within the cavity
ol'hc oral cleaning tool. A first cnd of thc EAP is coupled
to lhc carrier and a second cnd ol'hc EAP is coupled to the
oral cleaning tool at nn opposed mid of Ihe cavity. The EAP ss
extends the second group ofbristles relative to the first gmup
of bristles in response to application to the actuator of a

voltagi: whlcli is cqlidl 10 iii grciltcr lliaii d fliicsliolil volnl c
to the EAV When a voltaoe which is less than a threshold
voltage is applied to the actuator. the I:AV does not extend
the second group of bristles relative to the hrst group of
bristles. Further, the at least one TS sensor moy substantially
encircle the body portion ond nioy compnse a plurality of
smisors. each subslanndlly encircling tlm body portion. The
al least onc TS sensor moy also have an cxtcnor surface
which is flush with an exterior surface of the body portion

Another embodiment includes an omni cleaning appanotus
cmnprising a body portion having first and second ends and
a rip portion situated between the first and second ends; an
oml cleaning tool coupled to an actuator rod at the first end
of the body portion ond comprisuig a toothbnish head
havuig first and second groups ol'nsllcs of dilfi:rent lirm-
ness, the second gmup of bristles having an adjustable
extension: a first actuator coupled to the actuator nid and
configured to drive the actuator rod at a desired frequency;
a second actuator coupled to the second group of bristle and
configured to control an extension of the second group of
bnsllcs rclalivc lo Ihc lirst group of bnslles, a louch-
smisitive (TS) sensor mountixl upon thc body ponion and
which outputs a sensor value indicative of a force applied
thereto, and a controller ivhich conipares the sensor value
with a threshold value and actuates the second actuator to
extend the second group of bristles relative to the first group
of bristles based upon the results of the determmation.

Thc oral clcanuig tool mdy have lirst and second tool ends
and a cavity situao:d bclwccn Ihc lirsl and second tool cods.
the cavity having opposed ends. where the second actuator
may further comprise an electni-active polynier (I IAV) situ-
ated within the cavity of the oral cleaning tool The second
group of bristles may be coupled to a carrier situated within
the cavity of the omol cleaning tool. Fattier, a first end of the
EAP is coupled lo Ihc carrier mid a second cnd of thc EAP
is coupled lo thc oral cleamng tool at mi opposed cnd of Ihe
cavity Thc EAP extends thc second group ofbnsllcs relative
to the first youp of bristles in response to application to the
second actuator of a voltage which is equal to or greater than
a tftreshofd voltage to the EAP. When a voltage w hich is less
than a tlu eshold volta e is applied to the second actuator, the
EAP docs nol cxleixl Ihc second group of brmllcs relative to
thc lirst gmup of bristles. Thc controller may I'urther bc
configured lo control an opcratuig frequency of Ihe firsl
actuator based upon pressure applied to the TS sensor

Yet another embodiment includes a niethod of actuating,
an oral cleaning apparatus having a body portion and an oral
cleaning tool extendin from the body portion. the oral
cleaning tool having lirsl moil second brushes, a first actuator
fiir driving thc oral cleamng loof, the body pornon ltaving a

gnp portion situated bclwccn opposed ends ol'hc body
portimi and configured tiir grasping by a user, the method
performed by at least one controller of the oral cleaning
apparatus and comprising acts of obtairung first sensor
information enerated by a touch-sensitive (TS) sensor
silualed in lhe gnp portion of Ihc body portion, thc sensor
infiirmation corresponduig lo a force applmd by a user to a
surface of Ihc TS sensor al a first time, sclccling a function
from a plurality of functions in accordance with the first
sensor informatioiu controlling, the first actuator in accor-
dance v ith the selected functiont obtaining further sensor
information enerated by the touch-sensitive sensor, the
liirlhcr sensor uilonnalion corresponding lo a force applmd
by a user to a surface of thc touch sensinvc sensor at a
second lime, dco:nmmng whether Ihc second sensor udor-
mation is greater than or equal to a threshold value and
activating a second actuator to extend one of the first and
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second brushes rclatlvc to thc other ol'he lirst and second
bnishes when it is determined by the detemiining act that the
second sensor ullonnatlon is gree(cr Ihdn or equal to the
threshold value 'I he method may further comprise an act of
dean sting the second ac(uator to rc(rac( onc of fiie (irst and
second bnishes relative to the other of the first and second
brushes, when it is determined by the determining act timt
the second sensor information is less than the threshold
value.

I I Ilite present ulveutlon is explained in further delail ui the
following exemplary embodiments and lvith reference to the
flgurCS, wilclc ldClltli al Or Sllllllal Ch:nlCIIIS au: pill(ly'ldl-
cated by the same reference numerals. and the features of
I arious cxmuplary embodiments icing combuiablc. In the
drawings

FI(fi I shoivs a front perspective view of a portion of
toothbnish system with a touch-sensitive body in accordance
with etnbodiments of the present system:

FIG. 2 shows a front perspective vww of a poruon of a lil
toothbrush system w ith a touch-sensitive body in accordance
with other cmboihmcnts ol'hc prcsem system;

FI(i 3 shows a cross section of a portion of the toothbrush
system taken along lines 3-3 of lq(i. I in accordance v ith
embodiments of the present system;

FI(fi 4 shows an exploded perspective view of a force-
sensitive resistor type pressure sensor in accordance v.ith
mubodimcnts ol'he present sys(cm,

FIG. 5 shows a side-view of a force-sensnivc rests(or type
pressure sensor Installed in accordance with embodiments of io
the present system:

liCi 6 shows an exploded perspective view of a force-
sensing resistor type pressure sensor in accordance with
embodiments of the present system:

FIG. 7 shows a side perspective view of' portion of li
toothbrush system situated on a charguig suuid in accor-
dance w i(h emboduuen(s of Ihc prcscnt syslcm.

FI(i 8A shows a partially cutaway side perspective view
of a portion of toothbrush system with a touch-smisitive
body including an electro-active (ionic) polymer (EAP) do

actuator in accordance with embodiments of the present
s1'sIclll,

FIG. 8B shows a partially cutaway side perspective view
of a por(ion ol'oothbrush system with voltage applied Io thc
I:AP actuator in accordance with embodiments of the pres-
ent system:

FIG. 8C shows a cmss-sectional view a portion of tooth-
brush system taken along lines 8C-8G of FIC(. 8A in accor-
dance w i(h emboduuen(s of Ihc prcscnt syslcm.

FIG. 8D shows a cross-sectional view a porlion of'tooth- o

brush system taken along luics 8D-8D ol'IG. 8C in
accordance ivith enllxidinlents of the present system

FI(i 9A shows a graph which illustrates a continumis
direct relationship between the force applied to the pressure
sensor(s) and brush-stml es-per-minute (BSM) values in s.
accordance with mubodnuen(s of Ihc prcscnt syslcm.

FIG. 9B shows a graph wluch lilustra(es a discrete rela-
tionship be(ween force apphcd to the prcssure sensor(s) and
BSM values in accordance with embodiments of the present
systenl; so

FIG. 10 shov, s a front perspective view of a portion of an
interdental cleaning device (IDC:D) system with a touch-
scnsluic body ul accordance with embodiments of the
prcscnt sv'sacnl;

FIG. 11 shows a Iront pcrspcclive vww ol a portion ofan si
IDGD system with a touch-sensitive body in accordance
with yet other embodinients of the present system:

FICi 12 wluch is a flow diagram tlrdt illustrates a process
perfornied by a system in accordance with embodmients of
the present systeni; and

lii(i 13 shows a ponion of a system in accordance lvith
embodiments of the present system.

The follolving are descriptions of illustrative embodi-
meuls tha( when taken In conjuncuon with the Ihllowuig
drawulgs will demons(rate Ihc above noted features and
advantages, as well as fiirther ones In the following descrip-
tion, for purposes of explanation rather than limitation,
illustmstive details are set forth such as architecture, inter-
faces. teclniiques. element attributes. etc. Hou ever, it will be
apparent to those of ordinary skill in the att that other
mubodunents tha( depart from these details would s(ill bc
unders(ood Io bc withm Ihc scope ol'hc appcndcd clauns.
Moreover, for the purpose of clarity, detailed descnptions of
v ell knolvn devices, circuits. tools. techniques, and methods
are omitted so as not to obscure the description of the present
system. It shouid be expressly understood that the dmswings
are included for illustrative purposes and do not represent
the cn(irc scope of Ihc prcscn( system. Iu Ilm accompanyuig
drawulgs, like rcferencc numbers iu diffi:rmlt drawings may
designate similar elements.

lif(i I sholvs a front perspective vieiv of a portion of
toothbmsh system 100 (hereinafter systeni l()0 for the sake
of clanty) with a touch-sensitive body portion 102 (also
referred to as a body 102) in accordance with embodiments
of the prcscnt system. Thc (ouch-scnsiuve (TS) body 102
may have firs( and second mids 120 and 122, respectively, a

grip portion I fb (also referred to as hand grip 118) situated
between the first and second ends (20 and 122, respectively,
and one or more touch-sensitive (Ig) sensors such as
touch-sensitive (TS) rings 104-1 tltniu+ 104/N ( enerally
104-x) and/or a button-type TS sensor 106 (shown as a
circular bu(ton) conligurcd in any suitable arrangemcnt. The
TS nngs 104-x may cx(end along a longltuduial axis (LA) of
the body 102 by a dis(ance DI and wluch may substan(mlly
encircle the body 102 about a circumference ('f body 102
1'he various 'IS rings (04-x may lmve the sante or different
distances Dz. The TS sensors (e ., including 104-.3 and/or
106) may sense a force exerted thereupon (e.g.. by a user)
dnd fornl cilrlespolldhlg scllsol lllfornlatloll. This scnsol
infilrmation may then bc provided to a controller or proces-
sor 107 of the system 100 Ibr further processing. Wlulc thc
'I'S sensors 1()4-x ancgor 1()6 are shown as rings. it should be
understood that miy desired shaped 1 S sensors may be used,
v here the number and distribution of TS sensors or sensor
points/areas may be chosen to discriminate different squeeze
actions and'or to avoid false Imtions or errors.

Thc TS sensors (e.g., 104-x and/or 106) may scuse a force
thai a user apphes Io portions of Ihc hand gnp 118 wluch
have 1'S sensors (104-1. ancgor 1((6) using any suitable
sensory method I'or example. the 'lg sensors may include
force-sensitive (FS) sensors such as stmsin-gauge. piezoelec-
tnc. capacitive. and/or resistance type sensors wiuch may be
in(agre(cd in thc hand gnp 118 of thc body 102 The FS
rcsistancc-type sensors may Include onc or morc forcc-
sensing rcsis(ors hei mg a conducuve polymer, which may
change resistance in a predictable manner following appli-
cation of a force to one or more parts of Its surface. '(ilia
resistance may then be output as sensor Information for
further processing by the controller 107. More particularly,
the controller 107 may translate the output resistance uito a
value indica(ing a force applied by thc user upon Ihe
corresponding FS sensor. As Ihc force apphcdf by thc user
increases, the resistance increases and the value indicating
the fiirce applied by the user upon the corresponding I')
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smlsor may utcrotsc correspondul ly (c.g., lmcarly, clc.) It
is also envisioned that embodiments of the present system
may ulclude a plurahty ol'TS sensors (e.g., arrmlgcd as an
array, a matrix, etc, in certain areas. in a desired conhgu-
ratlon, ctc.) to unprove thc detection of squeeze actions
andior to provide inforlnation indicative ot an area of the
handgrip 118 to wlfich a force is heing applied.

An oral cleanmg tool (08 (also referred to as a tool 108)
configured for oral cleaning may be coupled to the body 102

1 I 1

using any suitable method (c.g., a fnctlon lit, ctc.). The tool
108 may include a tool body 117 and may include a
toothbnish head 114 (also rclbrrcd to as a brusldlead or
toothbnlsh 1(4) havmg bnlshes 110 (bristle. rubber. etc ) In
addition or alternately, thc tool body 117 and may mclude
may include a water nozzle The tool 108 lnay be coupled to
an actuator 109, such as an electromotive driver. using any
suitable method such as via an actuator rod 112 so as to be
driven by the electromotive driver. However. in yet other
mnbodimcnts, thc tool 108 may bc coupled lo the actuator lo
109 using a magnetic coupling. The electromotive dover
may include rotational, linear, or vibrating motors which
only output cotzcspondlng nlotlon;uxl/ol' tl ulsnllssion
which may convert nlotion to a desired type (e g., rotational
nlotion to oscillating mtational nlotioo, etc.). I or example,
a motor is used that is configured to produce vibrations in a
broad frequency ran e as to create meaningful and notice-
ably dlfli:rent operational modes for cnd-users, c.g., a sonic
(9000 lo 40000 movmnmlts per nunutc) or uhrasoruc motor
(&2400 movements per nlinute) iu

In the present enlbodinlents. it will be assumed tllat the
actuator 109 may output an oscillating motion as slxiwn by
arrow 111 to drive the tool 108. In yet other embodiments,
the tool 108 may receive a reciprocatin rotational morion as
shown by arrows 115. 113. In yct other mnbodimcnts, the ii
tool 108 may include a trruwmlssion winch may convert
dlrccuon of an output of thc clecuumotlve dnvcr 109. In yct
other embodiments. lt ls envisioned that the bnlshhead 114
nlay be coupled to one or more carriers v hich may be
coupled to the electromotive driver 109 (e.g., directly or via so

any suitable linkage and/or tminsmission system) and may
moi c relative to thc cleanulg tool body 117.

It ls furflu:r cnvisloncd that in some cmboduncnts, a fluld
flow path 179 may be fluldly coupled bctv,cen a fluld
reservoir 173 and an opening 177 of the tool lt)8 An fluid
actuator (75 (e g . a tluid pump) may be openitive, under the
control the controller 107, to control flow of the fluid fmm
the reservoir 173 alon the fluid flinv path 179 to be ejected
at thc opening 177. Accordulgly. thc fluld actuator 175 may
be opcratne to prcssunzc the fluid. The fluul flow path 179 o

may include a flow passage 171 s»us(cd bc(ween an cnd of
the actuator rod 112 and the opening 177. 'I'he fluid tlow path
(79 may fiirther include a flow passage in the actuator rod
112 that is fluidly coupled to the fluid actuator 175. The fluid
actuator 175 may further be coupled to the fluid reservoir is
173 wluch may ulclude a desired fluul (e.g.. water, cleaning
fluld, abrasn c tluld, toothpaste, ctc.) and may pressunze thc
dcstrtx( fluid so that lt flows from thc fluid reservoir 173
through the opening 177 along the fluid flow path 179, under
the control of the controller and in accordance with pressure io
or force applied to the touch-sensitive sensor(s) (104-.i
and/or 106) on the body 102. In some embodiments, a
plurality of tluul rcscrvolr s and tool openings may be
provided, where the fluid flow path 179 may ulclude a

plurality ol'luld flow paths, each provided bctwccn a si
corresponding fluid reservoir and a corresponding openina
in the tool Iiach of the plurality of fluid flow paths may

include a fluid actuator to pressurize a flusl along thc
corresponding fluid floiv path under the contml of the
controller 107.

lliti 2 shows a front perrpectlve view of a portion of a
toothbrush system 200 lvith a touch-sensitive body 202 in
accordance with other embodiments of the present system.
The toothbrush system 200 ls similar to the toothbrush
system 100 and ulcludcs thc body 202, a touch-sensitive nng
204, and a tool Z08. which are similar to the body 102, the
touch-sensitive ring(s) 104-x, and the tool 108, respectively,
of the toothbrush system 100 I lowever, the touch-sensitive
ring 204 extends alon a length of a handle portion 218 of
the body 20Z such as by a substantial or ma)or length.
Accordingly. thc touch-sensiuvc ring 204 may cxtcnd along
a ma(or length of the longitudulal axis (HA) ol'hc body 202.
A charging/retention port 231 may be pmvided to couple the
body 202 to a char in base, if desired I'he char ino/
retention port 231 may include an opening 233 leading to a
cavity 237 having a closed end 235 opposite to the openin
233

FIG 3 shows a cross section of a portion of the toothbrush
system 100 taken along lures 3-3 of FIG. I ul accordance
with embodiments of the present system. 'I'he 'IS ring 104-N
may include an outer cover (19 and a pressure sensor 116
The 'I'S ring 104-N nlay encircle (or substantially encircle)
the body portion 102. The pressure sensor 116 may include
a touch-sensitive pressure sensor which may sense pressure
dppln:d their'to and folnl d colrcspondulg prcssiuc slgndl
which may bc provided to the controller 107 (FIG. I) Ihr
further pmcessing, 'I'his signal nlay be an anakig or digital
signal I lolvever, in embodiments of the present systeln it
v ill be assumed that this signal ls an analog signal indicating,
resistance as a function (linear, etc ) of pressure applied to
the pressure sensor. The pressure sensor 116 may use any
suitable touch-scnslnic semor method For example, (he
plcssUlc scnsol 116 nlav htchulc unpcd;ulcc scnsols. SUch ris

resistive and/ol cdpdcltli c-ty'pc (UUch-scnsols, clc. Snd nlav
be rolled in a circular or semicircular shape so as to sense
pressure in a cylindrical area or the like. if desired. An
exterior surface of the pressure sensor 116 may be flush with
an exterior surface of surrounding portions of the body 102.
For example, thc TS ring 104-N (and/or thc other TN rings
104-x) may have an outer surface 121 which may bc flush or
substantially flush v,1th an cxtcrior surface 123 of the body
portion 102. 'Ibis outer surface 12( may further be sealed to
surmunding exterior portions of the body (02 so to seal the
sensor from contamination, such as ~ster and/or debris. The
body 102 may include a cavity 124 conhgured to receive at
lcasl a portion ol unc or morc of a charger (c.g., an ulductive
charger), thc controller 107. the actuutor 109, and the
actuator rod 112 shown ul FIG. 1. The body 102 may include
notches or cutout areas along a surface thereof to receive one
or more of the TS sensors (106, I(4-.ii etc ), if desired.

In some embodiments. the pressure sensor 116 may
include a plurality of pressure zones (e.g.. a pressure zone
matrix), each ol'wluch may detect pressure apphcd thereto.
Accordingly. thc prcssure semor 116 may firm a signal
indicative ol'hc pressure zone(s) to which prcssure ls bculg
applied and, for example. the contmller (07 may then
recogttize these pressure patterns using any suitable method
Then. the recognized patterns may then be used to identify
a user or type of user (e.g., large hand=adult. small
hand=cluld) and conligurc operation (e g., by controlhng the
actuator 109) of thc toothbrush system 100 in accordance
with the recognized user or type ol'ser, etc.

In some einbodinlents. it is em isloned that the pressure
sensor 1(6 inay include capacitive sensors which may detect
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Ihe prcscnce ol a user's hand (c.g., wilh or without touch)
and foun a corresponding signal based upon 0 distance
betwcmn a user's hand and an adjiiccnt portion of the
pressure sensor and/or a force applied to the pressure sensor.
It is further cnvtstoncvt that prcssure sensor 116 may include
touch-screen-type sensors and/or may include a pressure
matrix which mny determine a position of pressure applied
thereto anib'or a position of a users hand in the vicinity of the
sensor. if desired. and provide this information ro the con-

I i i
troller 107 Ibr furtlmr proccssulg.

In yet other embodiments. the toothbrush 102 mny be
configured such that one or more of the TS sensors (e.g.,
104-x and/or 106) may be configured to function Bs anon/ofi'ivitch

as ivell as touch-sensitive switch (e... a pressure-
sensitive siv itch). For example, once the toothbnish is tumed
(e.g., the actuator 109 is driven by the conuollcr 107) on as
a result of a user applying Ibrce to onc or morc selected TS
sensors (e.g. 104-v and/or 106). thc controller 107 may

20
detcrmule a value ol a filrcc apphcd (c.g., ml analog resistive
value) to the corresponding TS sensor (e.g.. 104-x and/or
106). 'I'hen. based upon the value of the force applied. the
controller 107 may dctenninc a lunction to apply and
activate the actuator 109 in accordance with the derermined -"

function linis, a user may hold the hand grip 118, turn the
toothbnish on by depressing the 'IS sensor 106 once and,
thcrcdftcr. press aud hold thc TS sensor 106 usulg a dcsircd
pressure and/or pattern Then. the controller 107 may read
fiirce values front the 'I S sensor 106 (which are related to a
force applied thereto) and select a desired function to
dcxu ate. Tlu: I'unctions may ulclude functions such as mas-
sage function, 0 deep clean function. a fight clean funcrion,
a beginner's fiuiction, a traming function, a child user ls
function. an adult user function, etc I tach of these functions
nuly'dvc II prixlcllncil dcllncil frcqilcncv, piiltcnl, iinlph-
nide. etc. The controller 107 may then control rhe Bcniator
109 to opemste in accordance with the selected function In

do
yet further embodiments, one or more of the 'I') sensors
(c.g.. 104-.v, 106) nuiy bc crgonommdlly positioned on thc
body 102 and/or may be er onomically shaped so as to
enhance ease of user and/or user comfort when holding
andior operatin the toothbnish system ltff)

FIG. 4 shows an cxplodcd perspccuvc view of a Ihrcc-
sensitive (FS) resistor type pressure sensor 400 in accor-
dance with embodiments ofthe present system. The pressure
sensor 400 may include a conductive polyiner laminate 450

0
hiivhlg Ill su and second nui)or siilfiiccs 452 illxl 454. resp~-
hi cly. Iirst mid second ends 458 and 459, rcspcctively, and
may change resistance in a predictable manner (e.g.. lin-
early, etc.) following application of a fiirce to nne nr nmre
ol hs sUrfdccs sUch Bs thc Illsl Bnd second UIB)ol silrf iccs
452 mid 454. rcspcctlvcly. Tlus rcsisiancc may bc trimslated
into a force value (e, an analog value or digiml value. if
desired) indicating a magnitude of the fiirce applied to the
prcssure sensor 400 and may be output at an output lead

assembly 456 ol'hc prcssure sensor 400. Accordm ly, as the 00

force increases, the force value mny increase correspond-
ingly (e... linearly, etc ) An analog-to-digital convert (A/D)
may bc provided to convert the filrcc value from analog lo
digital Ibnn, if dcslrcd. Thc prcssure sensor 400 may include
a plumsfity of polymer layer~ such as an active layer 460
dehning an active area, a spacer layer 462, such as a

non-condilcfivc plastic lavcr. rind B condUctlvc fihu hlvcl
464 formed over a fiexible substrate 465. shov n in FICi. 6.

The actm e layer 460 may include a conductive layer 466 and
an electrical lead 468 coupled thereto 'I'he spacer layer 462
may include an openulg or air vmlt 471 to n cavity 475 wluch
may bc opcrdtivc to ixpializc pressure between the acuvc
Layer 460 and the conductive film layer 464. The conductive
filni layer 464 nlay include an electrical lead 472 coupled
thcrcto. Thc resistive value mdy bc read across the clectncal
leads 468 and 472 v:hich may bc couligurixl to bc couples)
the controlier. if desired.

Ill(i 5 shoves side vieiv of a force-sensitive (IS) resistor
type prcssure sensor 400 installed ln accordance widl
mubodunents of thc prcscnt system A support portion 474
may support for the FS resistor pressure sensor 400 (here-
inafter pressure sensor 400) and may be formed integrally
with thc body 102 or mdy bc formed separately I'rom thc
body 102 and laser(cd w ithul the cavity 124 ol'he body 102,
if desired. The lead assembly 456 may be folded to pass
through one or nlore openings 491 in the body 102, if
desired However. in yet other eiuboduuents, one or more
vuis may be provided tluough the body 102 andior one or
more layers (e.g.. 460. 462. 464) of the pressure sensor 400.
Accordingly, the lead assenlbly 456 may be configured to
receive the one or more vias. 1 he pressure sensor 400 inay
have any suitable size dnd/or shape For example. ul some
embodiments. the pressure sensor 400 may foun at least part
of a ring which may extend fully or substantially about the
body 102. I loivever. in yet other embodiments, the pressure
sensor may Imvc yet other shapes such as shown ul FIG. 6

v hich sho~s an exploded perspective view of a force-
sensing resistor type pressure sensor 600 (hereinafter pres-
sure sensor 600) in accordance with enibodiments of the
prcscut system. Thc pressure smlsor 600 may bc configurcv)
similarly to the pressure sensor 400 of FICi. 4 and similar
numerals are shown for the sake ofclarity. Hov ever, the size
and/or shape may be different. Iior exaniple, the pressure
sensor 600 may bc used for thc buuon-type TS sensor 106.
In yet other embodiments, it is envisioned that the pressure
sensor 400 may fiinn Bn Brc shape (when viewed from the
side) which may extend about the body 102

FICi 7 shows a side perspcctivc vieiv ol' poruon of
toothbrush system 100 situated on a char ing stand 702 in
accordance with embodiments of the present system. The
body 102 may be a touch-sensitive body and may be
coniigurcd to be couphxi to the charnng stand 702 so as to
wirclcssly rcceivc an elcctncal power suitnble for clrdrgulg
and/or operation therefrom.

A method of operation for oral healthcare devices (OI II))
(such as the toothbrush systmu 100, ctc.) operatulg in
accordance with cmbodunmlts ol Ihc presmlt system will
now be discussed. Upon detecting that a user lms squeezed
a grip portion of the OI ID. a controller nlay determine an
dnloUnt (c.g.. Ulagnl(Udc) of Iolcc and/or pB(tern ol folcc
(e g., pauern of squcczes) dnd control thc OHD to pcrfilnn
one or more functiolm associated with the determined
amount of force anrpor pattern of force 'I he pattern nmy be
dctimtcd when difibrent forces arc apphcvt over a time
interval suCh as three seconds. However, other time intervals
may also be used. Table I Illustmstes 0 fiinction selection
table in accordance with embodiments of the present system
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The various squeeze actions, such as squeeze actions 1-3

may include squeezing. maintaining the squeezillg force,
dnd releasing and loosctung thc I'orcc/gnp on Ihc hand np
118 (or portions thcrcol) once, and dcpcnrlulg on how lmrd
the user squeezed handgmp 118, the amount of released 10

agent is defined 'I'0 distinguish the squeeze actions front
other actions, such as grabbing the Imndgrip I f8. or con-
tinuously squeezing to change the operating frequency. for
example. a desired action such as release of an agent (e g.,
toothpaste or clcalmer) is only activated and pcrfomlcd if the ls
squcczc and rclcasc events happen ul a predelincd time
window or range, such ns wltlun bclwccn 0 I 10 0 2 seconds.
'I'inta, a squeeze action may be defined as hardening and
releasing of the grip that happened within the predefined
time window or range (of around 0.1 to 0.2 seconds. for qo

example), it here the time window is defined by hno values
mlnunum lime (c.go 0.1 srx ond) to avoul false acti vahon by
uncontrolled squccztng, and maximum lime (e.gu 0.2 SM:-

ond) lo dlsnngutsh Ihc squcczc action from a conlimious
squeeze action fiyr changing the opensting frequency when
the handgrip 118 is squeezed tiyr more that 0 2 seconds but
less than 3 seconds, or activating the second type of bristles
when the

handgrip

118 Is squeezed for more than 3 seconds,
lor cxanlpltu

Accordingly, Ibrcc and/or prcssure is used Io select and 0

acth alc dlllercnl functions. For example, llucc consecutive
squeezes may select and activate a massage function, but
hvo squeezes may select and activate a normal cleaniag
function. Further, any desired combinations of functions
(e, massage function, a deep clean function. a lighr clean n.

IUncntin. II bcgnuli:1 s IUncnons a lrdnnng Junctllirh II chllil
user funcuons an adult user function, elc.) may also bc
sclcctcd and activated tn rcsponsc to a predcliimd defined
frequency, pattern, amplitude, etc . even in mid-use when
other hinctions are being perfiyrmed. Iror example. during rc
normal cleaning if the user v ere to squeeze nnd release tltree
times quickly„ then the masss e function be ins mid use
uniil another Iluec squcczcs slops Ihe massage and retunm
thc toothbrush syslmn to llm normal clmuung mode or
funcuon as il was before activation of Ihc masmdge function. Ss

1'he selection and/or activation of the desired function(s)
nlay also be achieved by tapping the head of the brush on the

teeth, where a sensor detects the tapping of the head. Such
a sensor may be similar to the described force sensors,
and/or other sensors. such as dl least onc of a light sensor, a
momlurc sensor aml dn accclcronu:tcr. As Ihscusscds Ihcsc
sensors may detect the number and/or taps intensity or fiyrce
of taps of the head in the mouth. and in response, different
functions are selected andror activated lror exanlple, hvo
taps in the mouth may be detected by one of these sensor,
and ln response, the massage hlnction may be activated. The
flulctlons nldv nlclUdc fUncllolls such as nlassdgc fUncllon,
d ilcup clean fUnctlon. Ii light clean fiulcnon, a bcghuli:I s
liinctron, a training funcuon, 4 child user function, an adult
user function, etc Iiach of these functions may have a
predefined defined frequency. pattern, anlplitude, etc.

With force based interfaces. a user normally is able to
produce and remember four to six levels of pressure/force
(al least wrth lingers), where ulcrcasuig thc munber of
prcssure Ic vela beyond six Ici cia could lead I o the ulcrca sod

error rate. Further, 11 should bc noted that suicc thc human
perception of grip force is not hnear, the range of each
distinguishable force level might not necessarily be of the
same size. For example. the force ran e of what the present
system mi ht recognize as a "light grip** is smaller than the
Joice Itulgc til what lhc sv'stt:In nnghl ri:cognlzc as a hdrd
gnp."

To reduce false acuvalion, a nuntmum activation time
nnlst first pass before activating the desired fiulction. 'I'hus,

only if force is detected and remains within predefined
range. such as 10-20 milliseconds. only then the desired
function is activated. Accordingly„a delay (of 10-20 milli-
seconds, liir cxamplc) is provided before any commcnculg
of activation operations. Further. as typically pcoplc are nol
normally able to ulcrcasc the pressure or thc squrmzulg very
gradually, a smoothing is performed on the detected force/
pressure on the hmldgrip 118 linis, if the fiyrce or squeezing,
continues. such as strong or stmnger grip„ then the reaction
(i e.. operating frequency increase) is provided with some
delay (bcforc acuvation) mid smootlung. The opcralulg
frrxpicncy may be changed gradually, or ui Ihscrctc steps.

Thc toothbrush system 100 may be deactivated when no
force or a fiirce beloiv a certain threshold is detected
Irurther, an off button or a portion of the pressure sensitive
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gnp may be dcs&gnaled lor dcactival&on funclion when
squeezed Alternatively or in addition, other sensor infor-
mation is used to determine whether the device should be
deactivated such as, for example. an accelemmeter or hght
sensor in the ~ip to determine more reliably &she(her a user
is lmlding the device.

In ycl other embodiments. Ihc squcczu&g acl&on may be
mapped to activate ncluators for a desired pcnod ol'ime
(e a., 2 seconds, etc ) which may release a cleaning agent
such as one or i&&ore of toothpaste, mouthwash, etc, or may li&

pmvide a short vacuun& for removing debris from teeth, etc.
The various squeeze actions (e, squeeze actions I. 2,
and/or 3) may be selected by the user to be mapped to the
squeczc action or Ihc squeeze act&ons may be difli:rcnliated
frolll ciicll olllcr by d lvpc of squcczc (c, Ii&1&g. 11&cd&i&111. Cr I

short may be mapped to a desired squeeze action such as
squeeze action 1. squeeze action 2 and squeeze action 3,
respectively) In son&e embodiments, only a single squeeze
action is detined and this squeeze action may be mapped to
a desired hniction (e.g., to activate the interdental cleaning zo

device. etc.). In yct other embodiments, a force of the
sqiicczc action nuiy be mapped Io speed ol'Ihc loolhbrush as
will be descnbed below

In some embodin&ents, a state machine flow may also be
used lo determine a function to apply l&or example. in some
enibodiments. after the tirst actuator is initially actuated
(e, turned on) to transmit force and/or motion to the tool

default sett&ng (c.g, 5000 bnish-strokes-pcr-numitc
(BSM)). thc systmn may dclcmunc hov; nuich Ibrce is
applied to a touch-sensitive sensor and thereafter deterniine &o

a corresponding fiinction to apply to the actuator. Thereafter,
the contmller n&ay control the operation of the actuator in
accordsance with the determmed corresponding function.

The enibodiments shown above in Table I are just exem-
plary and many other sclltngs arc cnvisioncd (c, fi&r the &s

clcaiung modes, etc.). For cxamplc, m yel other mnbodi-
mcnts. one or morc of thc force, paucms and corresponding
cleanin mode fiinctions may be set by the system and/or
user. In yel other embodiments, a user may be identified
(e, via a grip analysis application of the process) and a do

corresponding function map for the desired user may used.
Tluis, for example, thc process may activate difli:rcn! func-
nons for a first user, e.g., a parent, imd a second user. c.g.,

clukl lor whom thc process may aclivalc lunclions for
children such as a low speed (frequency) brush action, child
tool&paste output, etc

In some embodiments. the system may include an appli-
cation for a user to set/reset the function selection table using
a mmui-based systmn rcndcrcd on any suitable device such
as a display of thc system. or d&splay ol miy otlmr connect- o

able user device, c.g.. user's phone. ctc. Accordu&gly. the
system &nay corn&&iu&1&cate with the user s device usiiig aiiy
suitable communication niethod, such as a wired and/or
&tireless communication method~, e.g., BIuetooth™. elc

In yet other embodiments, user interaction (e., by &1

dpphcd force and/or pattern) may bc used Io select a bustle
su(lhasa mode in which thc stilliicss of thc clcmnng bnstles
may be adtuslcd by, fi&r cxmnplc, ad)ustu&g mi extension of
desired bristles (e g, stiff bristles in the present embodi-
ments) when a user grips the handgrip with a desired fi&rce io
and/or pattern. For example, when it is determined that a
user squeezes the handgrip hard for more than 10 seconds,
a group of stdl'hard) bustles may be extended from the
brush head beyond thc cxlcnsion of a group ol'egular
bnsllcs (c.g., sofi bnstlcs) wluch arc num&ally cxtendcxk ss
'I'lnis, embodiments of the present system may provide user
interaction n&ethods for altering the stitfness of the bristles of

a brush head of thc system. Although. users may prcfcr a
toothbmsh with 1&ard bristles due to the belief that it is
actually cleaning their teeth better than soft bristles. these
hard bristles can, in the lon term, cause dmnage the enamel
of a user's teeth or to the gun& area of a user, if overused or
used excessively. Accordingly, embodiments of the present
system may ixljust Ihc exlm&sion of thc hard bustles so as Io

engage thc hard brisfles only when rixNcstcd by user inier-
action. I'hus, the user may interact with the Oi I I ) to alter the
hardness of the bristles of a brush head when the users
desires to do so such as when the user feels like the hard
bristles would be desirable to. fi&r example. remove some
stubborn debris. plaque. etc.

Furllmr, emboduncnts of the prcsmit system may perl'onn
a hand gnp rcmognil ion method which may bc used to insure
that device settings are not changed when the user adjusts a
handgnp on the handle during use 'I bus. for example. if a
user quickly changes a handarip position, the device &nay

ignore any chan es in detected ~ip force and/or patterns for
a certain time interval.

FICi 8A shows a partially cutaway side pcrspect&vc v&cw

of a portion of toothbnish system 800 with a &ouch-seas&tive
(1'S) body 802 in accordance ivith embodiments of the
present system. 'I'he 1'S body 802 may have a first end 820
and a second end 622. a grip portion/hand grip 818 situated
between the frat and second ends 820. 822, and other
features similar to those shown in FICi 1. such as the
touch-sciwilivc (TS) nngs 104-1 tluough 104-N (generally
104-x) anil'or a button-type TS sensor 106 shown in FIG. I,
but omitted from F I(IS. 8A. 8I3 for better clanty I loivever,
a tool 808 of the TS body 802 may include adjustable
bristles as opposed to fixed bristles of the tool 108. More
particulariy. the tool 808 may include a brush head 814, and
may be coupled to the TS body 802 The tool 808 may
rcccivc a motive force (e.g., a rotary force. a vibrat&onal
fi&rcc, ctc.) from any suitable Ibrcc transmitting member
such as mi actuator rod 812. The mot&ve Ibrce may be
pmduced by any suitable source such as an electronic
actuator (AC'I') 109 coupled to the actuator rod 812, similar
to that described in connection ivith FICi. 1, for example.

The brush head 814 may include one or more groups of
bnsllcs at least one of wluch is adtustablc ui cxtens&on. For
cxiunplc, a lira& group of brisfles 850 may uicludc bnsllcs of
a Iirsl type (c.g., sofi bnsllcs) and a almond group of bristles
852 may include bristles ofa second type (e 8 . firm bristles)
'I'he second group of bristles 852 n&ay be controllable so as
to ad)ust an extension thereof relative to an exterior of the
bnish head 814. A bristle actuator mechanism 862 may
ad)ust a position ol'Ihe controllable bnsllcs (c.g, the almond
group of bristles 852 in lhc prcscnt embodiment) under Ihc
control of thc con(roller (CONT) 807 via a ~ ignal transm&1-
ted via control lines 860 so as to position the controllable
bristles in a normal position (e, a retnscted position)
dunn Corn&ai use and in an extended position. when acti-
vation of the bristles of the second type Is desired (e.g.. see,
Table I I'or aclivauon methods). Thc bnstle actuator mecha-
nism 862 may include any suitable mcchamsm such as an
ch:ctroaclivc (loilic) poivllicr (EAP) act&la&or 866 which
changes its shape and&or slifliiess when placed under a low
voltage of, ti&r exan&pie. 1-2 volts provided from the con-
troller 807 via the control line 860. The EAP actuator 866
may include a passive material and, thus. can be embedded
in a cavity 809 of thc tool 808 with hule or no ad&it&onal
cicctronlcs or Illccllalilcdl 11&cchal&H&11. Ail clccll oili c couple&
864 may couple thc controller 807 (situated w&th a cavity of
the lsg body 802) to the I:AV actuator 866 via, for example,
the control line 860 so that power (e g., a voltage such as a
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control voltage) may bc suppl&cd to the EAP actuator 866 as
a voltage to activate the I IAP actuator 866 v hen des&red

11(i Si3 shows a partially cuts&vay side perspective viev
of a portion of toothbmsh system 800 with voltage applied
to the EAP actuator 866 in accordance &vith embodiments of
the present system. As a control volta e is applied to the
EAP actuator 866, tlm EAP actuator 866 w&11 bend to exert
a I'orcc which may cnusc thc controllable bnstics (c.g.. the
bristles of the second group 852) to further extend fn&m the
tool 808 so as to be able to contact a desired surface (e g., in

a user's tooth) dunng operation In accordance with yet
other embodiments the bristles of the second group S52 may
include at least one rubber w&per. In yet other embodiments,
other su&table mecharusms for adjusting &he posi&ion of
rubber wipers and/or bustles may also bc used.

11(i 8('hows a cross-sectional view of a portion of
toothbnish system 800 taken akmg lines 8G-8('f III(i. SA
in accordance with en&lx&diments of the present system 'I he
bristles of the second group 852 may be coupled to n carrier
867 wifich is„ in turn. coupled to the EAP actuator 866 and zo

situated w &th thc cavi&y 809 ol'thc tool 808. At least a pomon
ol'hc cavity 809 nuiy be dctined by unc or morc uu&er edge
walls 875 which may define a width (Wr) of the cavity 809.
Similarly. the I &AP actuator 866 and/or the carrier 867 may
have opposed side edges 890 which nmy define a w&dth

(Wc ~) of the EAP actuator 866 and/or the carrier 867. The
one or more inner ed e walls may 875 may be conti ured
such tl&ai Wc may bc sl&gh&ly greater tlrdn Wmc so 1ha&

tramvcrsc dcflcct&on of thc EAP actuator 866 and/or thc
carrier 867 relative to the cavity 809 of the tool 808 may be &o

controlled (e g, by contact of the opposed side edges 890
with adjacent ones of the one or more inner edge walls 875)
when the tool 808 receives a motive force (e.g.. a rotary
force, a vibrational force. etc.) from any suitable force
transmiuu&g member such as thc actuator rod 812 during &i

use.
FIG. SD shows a cross-&aetio»al vww ol'a port&on of the

toothbn&sh systen& 800 taken alono lines SD-SD of I'l(i. 8G
in accordance with en&bodunents of the present system The
tool 808 may include a body 870 having one or more s&de do

&yells which may define at least part of a side of the cavity
809 dnd may include ouc or more openings 872 tiuuugh
wluch the bustles of thc second group 852 may pass. For
example. thc cdv&ty 809 may include an inner side wall 874
which may be configured to contact an adjacent port&on of d

the carrier 867 when the I!AP actuator 866 is bent by the
control volta e as illustmnted by the dotted lines. The EAP
actuator 866 may have proximal and distal ends 880 and
878. rcspectivcly, and may be cmipled at the proxunal cnd
880 to the body 870 of thc &oo1808 so tl&at the prox&mal cnd c

880 mdy rema&n stunonary relet&ve io thc body 870 when
activated. Accord&ngly, when a control voltage is applied
(en., &vhen the l&AP actuator is activated) to the EIAP
actuator 866. the EAP actuator 866 will hend and the distal
878 end of the EAP actuator 866 may be deflected to an &s

cxtcndcxt position as iflus&rated by the dotted lmcs. Accord-
ingly, thc controllable bustles (e.g.. Q&e bustles of thc second
group 852) which arc coupled to the EAP dctuators 866 via
the carrier 867 will be pushed through the one or n&ore

openinus 872 and extend further from the tool 808 so as to io
be able to contact a desired su&face (e.g., a user*a tooth)
during operation. This pos&t&on may be referred to as an
cxtcndixl pos&t&ou. When thc con&roi voltage is no longer
Bpphcd to &hc EAP BcnIBB&r 866, Ihi: EAP Bct&IBIi&r 866
resumes &ts nonual shape as shown by 1hc solid lines and the si
controllable bristles (e g, the bristles of the second gmup
85Z) coupled thereto are retracted from their extended
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posi&ion so tha& conrdcu with a dcs&rcd surl'acc (c g.. a user's
tooth) during nperation can be reduced or entirely prevented
'I'his pnsition n&ay be referred to as a retracted or normal
position. '[hus, for exmnple, if the bristles of the second
group 852 are hard bristles, contract bet» een these bristles
and a desired surface (e.g., a user's tooth) can be reduced or
ennrcly prcvm&tcd when thc bristles ol thc second grmip 852
are not cxtcndcd in thc rcuractcxl pos&uou Thc lira& group of
bristles 850 &nay be coupled to the body 870 of the tool 808
usiag any suitable n&ethod l&or example. pmximal ends 886
of the first group of bristles 850 may be coupled to first
group camer S84 which may be coupled to the body 870 of
the tool S08. Accordingly, the tirst group of bristles 850 may
pass &luough opc&ungs 888 wluch may bc situated u& thc
body 870 of thc tool 808. Howcvcr, &n yc& other embodi-
ments, the pmximal ends of the hrst group of bristles 850
may be coupled directly to the body 870 of the tool 808 'I he
extensinn of the first group of bristles 850 may remain the
fixed relative to the regardless of whether bristles of the
second group 85Z are extended or retmncted. However, in yet
other cmbodimcnts. Bt lens& some bnstlcs of the first gmup
of bus&lcs 850 may bc controlled to vanable extend or retract
sinfilariy to the second group of bristles 852

In accordance with embodiments of the present system, a
system including an Ol ID having a body w&th a handgrip
and a toothbrush coupled to the body The handgrip may
include and pressure sensor such as a force-sensitive (FS)
resistor type prcssure sensor. As soon as the too&hbrush is
sw&tchcd on, a controller may deteunu&c n force apphcd to
the pressure sensor based upon an output of the pressure
sensnr (e g., an analog resistance value in the present
embndiments). I'he force signai output by the pressure
sensor may be a nu&notonic function of area and/or pressure
applied to the pressure sensor. Further. a mappmg betvveen
d force Bpphcd to &hc p&cs's&irc scnsoi'c.g., Bs ilctcrnuncx!
base upon thc prcssure sensor output) and a des&red opera-
&&on (c g., osc&list&on) speed (c.g, Bn opera&a&g f& ixp&cnc)') ol
an attached cleaning tool such as a toothbmsh (e.g, in
bn&sh-stmkes-per-n&im&te (138M)) may be provided and
stored u& B n&calo&v of thc systcn&.

The mapping may be set/reset by a user using any suitable
n&c&hod such &Is &I Irduung process pc&fora&cxl u& Bccordancc
with emboduncnts of thc present system For example.
durmg &hc trairung process. a user may hold the handgnp of
an Oi ID loosely and then gmdually increase the force they
apply to the nn the hand rip until they exert a firm, yet
comfortable. squeeze upon the hand~vip The pressure sen-
sors on the handgrip &vill sense this force and form corre-
spond&ng sensor inl'ormation. Then, these sm&sor values may
bc convcrtcd to units of force (c g., u& Ncwtous (N)) wluch
are mapped to BSM. These mapped values may then be
stored in a memory of the system for later use in accordance
with a user's settings I'he mapped values of 138M may be
related to the values output by the pressure sensors directly
(e ., continuou~, on a one-to-one or linear basis) or dis-
cretely (c.g., on a discrctc bas&s) as w&ll be d&scussixl below.
In yct other mnboduncn&s, thc s&gi&als output by thc pressure
sensor(s) arc n»ippcxt to thc BSM us d&scusscd above w&th-

out converting to units of force 1&or example, I&1(i 9A sho&vs

a graph 90UA v,hich illustmtes a direct or contim&ous (e.g,,
an on-to-one) relationship between the force applied to the
pressure sensor(s) and BSM values in accordance with
embodiments of the prcscnt system, aud FIG. 9B shows d

graph 900B which illus&rates a discrete relet&onsh&p between
fi&rce applied to thc prcssure sensor(s) aud BSM values in
accordance &vith en&bodin&ents of the present system. 'I'hus,
as shown in Iil(i. 9A. the l)SM may be n&apped directly to
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Ibrce applied to thc pressure sensors of thc handgrip on a

one-to-one basis 1 bus. the l3SM may be directly propor-
tional tn the fnrce appl&ed to the handgrip In some embodi-
ments. the nne-to-one mapping will not be applied until the
sensed force exceeds a first threshold BSM. I.

In yet other embod&ments, as shown in FIC). 9B. the BSM
may bc mapped d&scretcly (o thc FSM. Accordin ly, the
controller may ad)us( thc BSIvi ai d&acrete mtervals &n

accordance with a mange of pressures (e.g, "loose," "m&r-

nial." and "hrm") exerted by the user on handgnp as &n

detected by the pressure sensors I'or exmnple, in some
enibodiments sensor information (SI) related to n force
applied by a user may be obtained from a TS sensor mny be
compared w ith a plurality ol'hreshold values (e g., Thresh 1,

Tlucsh2, Three)B, Bnd Tluesh 4. If &( &s de(em&i&md that
'I'hresh1 & SI&'I'hresh2, the controller may select a first BSM
vahie (e... I)SM)) I)owever, if it is determined that
'I'hresh2& SI&'I'hresh3, the cont&oiler may select a second
BSM value (e.g.. BSM2) Similarly, if it is determined that
Tluesh3&=SI&T)tresh4, the controller mny select n third zo

BSM value (e.g.. BSMS). Further. il it &s de(ermined that
Thrcsh4 &=Sl&T)ucshfi, the controller may select a fourth
l3SM value (e.g, l3SM4) 'I'he mappings may be stored in a
niemory of the systen& in any suitable foun such as &n a
function table (e 8, Table I), if desired.

During operation of the OHD. the controller mny perfomt
operational acts such as: determining force applied to a
lumdgnp of thc OHD by a user, and dc(ernnnmg a value for
the BSM based upon thc dc(cmiincd force. The values for
d&e l3SM may be obtained from a memory of the systeni &c

(e .. usina the look-up table) 1hen, the controller may
control the actuator in accordance with the determined value
for the BSM The actuator may then drive the bruislfliead at
(or about) the detemi&ned value for the BSM.

In accordance w&th other cmbod&mcn(s ol (hc prcsen( ii
system. there is prov&dixl an OHD such as an u&tcrdm&tal

clca&ung device operating u& accordance wi(h cmbodimcn(s
of the present system One such interdental cleaning dev&ce
is kno&vn as a such as a Phflips&s& Air)&loss'U interdental
cleaning device (IDCD) which outputs a liquid nnd/or gas)et do

&Shen desired and may be controlled to operate in accor-
d;mce with embod&ments of the presen( sys(cm. 11&c hqu&d
jet may include water Bnd/or one or morc clc Bung fluids
such ds &lion(hwash, B fli&o&ulc wBsll, B&1 Bb&Bs&vc, ctc.

'H&e liqu&d jet n&ay be activated in accordance v ith
embodiments of the present system based upon a force
applied to n force-sensitive (FS) pressure sensor (hereinafter
pressure sensor) such as shown on the embodiments of
FIGS. 1-2. Accord&ugly. a prcssure sensor may be mtc~atcd
into thc lmnd gnp ol'(bc A&rfloss-type device (e g., an IDCD) c

and mdy sense a force applied (herc(o by a user and provide
indication of this force (e g, as a resistive value or other
sensor value) to a contniller )he contmller may then
determine n force applied to the pressure sensor of the hand
grip, n hand grip pattern. and/or a Ii&rce application pattern &s

over (imc. Then, thc con(roller may de(crnunc a proper
func(&on (c.g., sclcc(ed Irom a plurahty ol lunc(iona) (o

apply in accordance w &th thc dc(cmiincd dpplmd fbrcc. Op
patteni. and &or pressure pattern over time in accordance v ith
systeni and'or user settings using. for example. a table ic
lookup. Then. the controller may activate the one or more
actuators in accordance with the determined function

Acco&dh&gly, fl&c onc oi &llo&c Bc(Ud(ois &1&BV piul&p
sclcc(cd hqUBI Bnd/or d gas ul Bccoidiulcc wi(h (hc dcter-
nnncd I'unction to a (ool ol'thc IDCD such as a cle ming head si
wh&ch n&av (lien o&&(put thc 1&qu&d Bnd/ol'as f&'onl onco&'iore

openings of the cleaning head. 'I'hus, the fluid and/or

gas may bc output by thc clc;uung head u& accordance w&th

funct&ons based upon determined pressure. gnp pattern,
and/or prcssure pat(em over time. Th&s may be sinu)Br (o (he
embodiment of I'IGS I m&d 2 and the sensor output from the
prcssure sensors may bc read by the controller. The control-
ler may then compare a value of the sensor information from
the pressure sensors to a pressure tlireshold value and. if it
is determined that the value nf the sensor information is
greater than the tlueshold value (e ., indicating a squeeze
dct&on oi thc

Use& 

), (hc coil(I'olh:I'1&&I)'on(vol Bn Bc(UB(oi ol
the IDCD to supply a liquid under pressure to the clennin
l&C&ul

Alternatively, the size of the openings m the cleaning head
may bc al(crcd (o change (hc speed of Ihc hquxl mid&or as
output, with a smaller opening, leading to a faster output
(assuming simiiar pressure from the pump). An actuator or
nx&tor may be pmvided to open and close the openings in the
cleaning heads, selectively or together, such as by move n

cover over the openings ui the cleanu&g head to open and
close the openings thus changing the speed of the liquid
and/or gas ou(pu(. Accordu&gly. thc liqu&d and/or gas may be
output by the cleaning head as nne or more liquid/gas jets
including micro-droplets of v ster. I lowever, if it is deter-
nuned that the value of the sensor inforn&at&on is less than or
equal to the threshold value, no action mny be taken by the
controller, if desired.

FIG 10 shows a front perspixuvc v&cw of a por(&on of
IDCD sys(em 1000 (hcrcinaficr system 1000 for flm sake of
clanty) with a touch-sensitive bndy I U02 &n accordance ivith
embodiments of the present system. 1 he II)('D system )000
may be shni)ar to the toothbrush system 100 shown in I'l(i
I nnd may include a tool 1008 for cleaning coupled to the
body 1002. The touch-sensitive body 1002 may have first
and second ends 1020;md 1022. rcspiwuvely, a hmidgrip
1018 si(un(cd bc(v ccn thc Iirs( and second ends 1020 and
1022, rcspcct&vcly, and one or morc (ouch-seas&t&ve sensors
situated on the handgrip. The touch-sensitive (IS) sensors
may include any suitable touch-sensitive sensu&g arrange-
ment such as touch-sensitive rings 1004-1 tluough 100449
(generally 1004-I) and/or n circular TS sensor 1006. The
touch-sc&wi(ivc sensors may bc s&m&lar (o the opera(&on of
thc TS sensors 104-.& m&d 106, descnbed ui connccuon w&th

FIG. 1, and may (ransmi( inlbnnat&on related (o a force
exerted thereupon to a controller of the system, such as a
controller 1007, ivhich nmy be a processor. such as a
m&cro-processor )&p.

W&th regard to the tool 1008, tlfis tool may include a
cleaning head 1014, such ds an A&rF)oss™-type clednu&g
hc&ul, a liquid&we(cr nozzle. or (hc hkc, coniigurcd to cmi( a
1&qu&d and,'or gas as a lc( (c.g.. a water and/or a&r &ct) w &th d

given force fmm at least one openmg IUU9 of the cleaning
head )014. 'I'he opening 1009 may be flow coupled (e.g, via
a condu&t 1012) to one or more actuntors such as one or more
pumps situated in the body and wh&ch mny pressurize the
1&quid(s) and/or gas under the control of thc controller 1007.
Thc pumps may uiclude any su&(able pump such as a rotary.
rcc&procal, p&czo, pumps or the hkc. Thc onc oi &I&orc pu&1&ps

may receive the liquid front any suitable source such as a
hose or a reservoir (Res) IU91 flow coupled thereto In so&ne

embodiments the cleaning head 1014 mny include one or
more brushes. One or more of the brushes may be extended
or re(rac(cd under (he con(rol ol'he controller and in
accordance with prcssure cxcrtcd upon (he handgrip 1018 as
sm&scd by prcssure sensors (1004-.v and/or 1006). In some
embodin&ents, the tool may include a bn&sh head. if desired
I&urther, an actuator for driving the tool may then be pro-
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1 idcil so Ihat thc tool may bc dnven at a desired direction(s)
and/or at a desired frequency (e.g., in brush-strokes per
nnnutc (BPM))

lq(i i) shows a front perspective view of a portion of an
IDCD system 1100 w &th a touch-sensitive (TS) body 1102 &n

accordance ivith yet other embodiments of the present
system. The IDCD system 1100 is similar to the IDCD
systenl 1000 and includes a body 1102, a touch-sensitive
ring 1104, and a tool 1108, which are similar to the body

1 I l
1002, the touch-sm&s&tive nug 1004 (or 1004-.&). and Ihc tool
1008, respect&vely„of the IDCD system 1000. However. the
touch-acus&tive ung 1104 extends along s ma)or length of a

handle port&on 1118 of the body 1102 Accordingly. the
touch-sensit&vc ru&g 1104 may extend along a major length
of the longitudinal axis (I.A) of the body 1102

A method of operation of an OHD &vill now be discussed
with reference to l&I(i. 12 which is a flow diagram that
illustrates a process 1200 peitormed by a system in accor-
d;mce 0 &Ih embod&ments of thc prcscnt syslmn. The process lil
1200 may be perfomled usin one or more controllers,
processors or computers communicating over a network and
nlay obtain infilrnlation from. such as the controller 107
shoiv&1 in ill(i I, for exanlple, and/or store information to
one or more nlemories which may be local and/or remote
from each other and coupled to the processor. or controller
107 for example. The process 1200 can include one ofmore
of Ihc follow ing acts. Fur(her, one or more of these eels may
bc combuuxl and/or sct&am&cd uuo sub-acts, &I'cs&rcxt.
liurther. one or more of these acts may be skipped depending io
upon settings tn operat&on. the process may start durina act
1201 and then proceed to act 1203

During act 1203. the pmcess may obtain sensor infom&a-
tion from at least one force-censing (FS) sensor of a
handgup portion of a body pon&on. The sensor mfi&nnation li
may u&elude analog and/01 d&g&tal mformat&on related Io at
least one &slue ol'a force apphcd to thc at least o&m FS sensor
by. for example. a user. I&or example, in some embodinlents,
the l&S informat&on may include information related to an
area or zone at wlfich the force is applied. In some embodi- so
ments. the FS sensor is a FS resistive sensor which may
output rcsisnulcc (value(s)) as Ihe sensor uflom&anon. Thc
rcs&stance may corrcspond w&th a lorcc applmd to the FS
smlsor. However, &n yct other embodiments. it &s cnvis&oned
that the I S sensor &s a I 8 capacitive sensor ivhich may
output capacitance (value(s)) as the sensor informatiml 'I he
capacitance may correspond with a force applied to the FS
sensor. After completin act 1203, the process may contu&ue
to ac&1205

During act 1205, thc process, c.g., processor or controller 0

107. nuiy dctcrminc and/or sclcci a Iunct&on 10 apply &n

accordance with the sensor information. Accordingly, the
pmcess may match the sensor inforination with function
selection information stored in a memory of the system such
as may be stored in a hu&ction-selection table. In some &.

muboilimcnts, the I'unction select&on mfi&nnation may
include uflhrmat&ou related to one or more Ihrcsholds and/or
piluC&ns With Whli:h 10 coll&pa&C ihC so&iso& llllollui&11011 10

and, nlay include corresponding functions to apply (e.g . to
ac&natura, switches, etc ) based upon the results of the ro

comparison(s). Once the processor determines a funcrion to
apply, correspond&ng actuators are controlled accordingly,
c.g., to control bnish stroke, a Iirst actus(or is controlled. to
control tlu&d tlow, a second actuaior (e.g., a pump) &s

controlled, and to control brush extension. a tlurd actuator si
(e a., an i&AP actuator) is contmlled. After completing act
1205, the process may continue to act 1207.

Duru&g act 1207, thc process. C.g., processor or controller
107. may apply the determined/selected functions Accord-
ingly. the processor may conuol or otherwisc dnvc onc or
more (selected) actuators in accouhsnce with the selected
fuuct&on(s). Al'Icr complctu&g act 1207, thc processor may
repeat act 1203 so as to continually control the OIID in
accordance with input of a user or may end. if desired.

liurther and/or different operational acts may be per-
formed by the processor or controller 107 in controlling
opcranon of thc toothbrush system 800 shown &0 FIG. SA,
SB bavin the hvo roups of bristles 850. 852 In particular,
durmg act 1207, the conuollcr 107 controls a tirst actuator
in accordance with the selected function, where the first
actuator is the same actuator (109) doser&bcxt &0 coiu&ccnon
v ith lq(ig I. SA. Sl3. In addition. during act 1210, the
controller 107 obtains further sensor infonnat&on generated
by the touch-sensitive sensor. the further sensor information
corresponding to a filrce applied by a user to a surface of the
touch sensitive sensor at 0 second tune Next, during act
1212, the controller 107 determines whether the second
sm&sor u&fonuation &s greater Itmn or equal Io a tlucshold
value; and then during act 12 14. the controller 107 activates
a second actuator 862 to extend onc of thc tirst and almond
bn&she& 850, 852 relative to the other of the hrst and second
brushes 850. 852 v hcn &I &s de&ennuied by the dctcnninulg
act that the second sensor informat&on is gmater than or
equal to the tlueshold value.

l&I(i 13 shows a portion of a system 1300 in accordance
v ith embodiments of the present system. For example, a
pornon of the present system 1300 may include a processor
1310 (e... a controller) opemstionally coupled to a memory
1320, 0 user intcrlhcc (Ul) 1330, aud a user input pornon
1370 I'he inemory 1320 may be any type of device filr
stonng application data as well as other data rclatcd to thc
described operation. 'I'he application data and other data are
rece&ved by the processor 1310 for confi uring (e.g., pro-
gramming) the processor 1310 io perfilrnl operation acts in
accordance v, ith the present system. The processor 1310 so
configurcxt bccomcs a special purpose maclunc parucularly
suited for perfomling in accordance with embodiments of
thc prcsc&1( sy'stein.

I'he openstiml acts may include configuring the system
1300 by, Ibr cxiunple, conliguring thc processor 1310 io
obtain information from user inputs such as from the user
input portion 1370 and/or the n&emory 1320 and processing
tlus infomlation in accordance ivith enlbodiments of the
present system to detemtine function to apply and/or actua-
tor(s) which should be conuollcd &0 accordance w&th 0

corresponding function in accordance with embodiments of
the prcscnt system. Thc user input port&on 1370 may include
force-sensitive (touch-sensitive) sensors, a keyboard, a
mouse, 0 trackball and/or other dev&cc, u&eluding touch-
sensitive displays, which may be stand alone or be a part of
a system. such as part of;m OHD, a personal computer, s
notebook computer. a netbook. a tablet, a an&art phone, a
personal digitai assistant (PDA)„a mobile phone. and/or
other device for conlnnmicating w&th the processor 1310 via
any operable link. The user input portion 1370 may be
opcrablc for in(cruet&ng with ttu: processor 1310 u&cluilulg
enabling interaction within a IJI as descnbed herem. ( 'Iearly
the processor 1310, Ihe memory 1320. thc UI 1330 and/or
user u&put port&on 1370 may all or partly be a poruon of s
cmnputer system or other device such as a client and/or
server as described herein.
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lhc processor 3310 may rcndcr thc uflormat&on on the Ul
1330 such as on a display of the system (e g. graphics
capable display. light emittmg diodes (I.l&I)s), a liquid
crystal display (I.('D), etc

The methods of the present system are particularly suited
to be carried out by processor progranuned by o computer
sofiwarc program. such progrmn con&sining modules currc-
spondulg Io onc or morc of Ihc indiv&dual slops or ac&s

described and&or envisioned by the present system
1he processor 1310 is operable for providing contml &o

sign'lls Bnd. &1t pclfol'nllng opcfatli1us hl response to nip&It

signals front the user input portion 1370 os well os in
response to other devices of a network nnd execuring
instrucuons stored in thc memory 1320. For example, thc
processors 1310 may obta&n fccdback u&formauon from thc
feedback sensors and may process this infi&rmation to deter-
mine ti&rce apphed to a cleaning tool, if desired 'the
pmcessor 1310 may include one or more of a microproces-
sor. an application-specific or general-use integrared c&r-

cuit(s), a logic device. etc. Further. the processor 1310 moy lo
be a ded&cated processor for perl'onnulg in accordance w&th

thc presen& sys&cm or may bea general-purpose processor
wherein only one of nla&ly functions operates tor perfornli&lg
in accordance with the present system 'I he processor 1310
nlay opemte utilizing a program portion, nndtiple progranl
segments, or may be a hardware device utilizing, a dedicated
or multi-purpose integmoted circuit.

Accord&ngly, for an optunal cleaning cxpcrnencc. embod&-
mania ol the prcscn& system may c&&able users Io control
various functions of an oral healthcare device such an &o

electronic toothbrush and/or flosser. I'or example, embodi-
ments of the present system may provide fi&r a user to contml
the speed of an electronic toothbrush and/or n jet of water
ejected front an automatic flosser (e.g.. on Airfloss™-type
dcvici:). Whrlt ls op&nulli lol a uscl nial'cpi:nd on vtu&ous ls
faclols such Bs B ili:sltix! i:fllcacv, pclsiulal pli:fcu:noes,
amount of d&ru type of din, sensiuvi(y, pain tlucshold,
spacin bet&veen the teeth, etc. Accordingly, a user may map
functions to hand grip force. patterns, etc.

Accordingly embodiments of the present system provide do

systems. apparatus, ond methods which may allo~: users to
easily control opcraung partunc&ers of dn oml hcalthcdrc
dcvicc. For example, rather than havul to press buttons on

console of thc too&hbrush to selcc& the operat&onal mode,
the user may easily exercise control to select various func-
tions of an electronic toothbrush or flosser operating in
accordsance with embodiments of the present system by, for
example. adjusting pressure (e.g.. by squeezing harder or
sof&er on tlm handgnp) on a prcssure-scnsilive handgrip of
thc clcctronic toothbrush or flosscr. The prcssure-sensiuve o

hand grip may be squcczed durul usc to selcc& funct&ons
such as a shot of air or application of stitfer bristles to
remove some stubborn debris etc lvhich may be desirable at
difl'erent times dunng o cleaning operation. By proviihng a
touch-sensitive hand gnp. a user does not have to male 1&

1 isual contact w&th the console ol'he toothbrush or flosser
Io sec whcrc to press Io select a funcuon. Further. a hand np
of thc electronic toothbrush or flosscr may lxlvc a smooth
surface without physical buttons, which makes the ehx-
tronic toothbrush or flosser easier to clean and nlore io
hyglcu&c.

While the present invention has been shown and
descnbcd with refercncc to particular exemplary mnbud&-
ments. i& w ifl bc undcrs&ood by &hose skilled m Ihe art Il&at

preseni invmltion &s not 1&nu&ed &hereto, bu& &lait venous Ss

changes in form and details, including the combination of
various features and enlbodiments. may be made therein

wilhou& dcpar&ing from thc spiri& and scope of Ihe ulvenuun.
l&or example, instead of a toothbn&sh or an oral cleaning,
device, the present system is equally applicable to items
used by dentists such as drills and/or optical camera or
viewing apparatus for diagnostics etc. Further variations of
the present system lvould readily occur to a person of
ord&nary sk&ll in thc armmd are cncompasscd by Ilm follow-
ing cia&ms.

l&inally. the above-discussion is intended to be merely
illustnotive of the present system and should not be con-
stn&ed as limiting the appended clainls to any particular
embodiment or go&up of embodiments. Thus. while the
present system has been described v,ith reference to exem-
plary embodiments, i& should also bc appreciated flat
numerous moddicauom mid altcmauvc cmbod&mcn&s may
be devised by those having ordinary sk&ll m the art without
departing from the bmader and attended spirit and scope of
the present system as set ti&rth m the claims that follow In
addition, the section headings included herein are intended
to fac&litate a review but are not intended to limit the scope
of thc prcsen& sys&em. Accordulgly, Ihc specification and
drawu&gs arc Io bc regarded ul an &llustrauvc mrmncr and are
not intended to limit the scope of the appended claims

I'he section headings included herein are intended to
facilitate a review but are not intended to limit the scope of
the present system. Accordingly. the specification and draw-
ings are to be regarded in an iflustmstive manner and are not
in&ended Io linut Ihc scope of the appcndoxf cia&ms.

In interpret&ng thc append&xi claims, &t should be under-
stood IhB&:

a) the word "comprising" does not exclude the presence
of other elements or acts than those listed in a given claim;

b) the word "a*'r "an" preceding an element does not
exclude the presence of a plurality of such elements:

c) any rcfcrcnce s&gm ul Ihe claims do no& loni& Ihcir
SCOPC:

0) scvci'ill nlcdns mdv bc &i:ptiwi:ntcd bY Ihcmuuc 1&cul

or hardware or soft&vere implemented structure or function;
e) any of the disclosed elements may be comprised of

hardware portions (e.g., including discrete and integrated
electronic circuitry). software portions (e ., computer pro-
granmling), and mly combu&ation Ihcreof:

f) hardware potfions may bc compmsed of onc or both of
analog and d&gital portions;

g) any of the disclosed devices or portions thereof may be
combined together or separated into further portions unless
specifically stated otherwise:

h) no specific sequence of acts or steps is intended to be
ti:quired unless spcclficrlllv ulihcrltcih dnd

&) thc tenn "plural&ty of'n elcmen& includes Iwo or more
of Ihc cia&mixl clcmcn&. and docs no& Imply any paruculdr
nonge of number of elements; that is, a plumsl&ty of elements
may be as few as two elenlents, and may include an
inuneasurable number of elements.

The invention claimed is:
I Au oldl clmuulg Bppordlus, coulptHO&g.
a body port&on having first mid second ends and a grip

por&ion s&&ua&cd bctw ceo Ihc Iirs& and second cnibu
an oral cleaning tool coupled to the first end of the body

portion and comprising a toothbrush head having first
and second groups of bristles of difl'erent firmnes~, the
second group of bristles bavin an adlustable exten-
s&on, an ac&ua&or couplml to the second group ol'bristle
m&d conligurcd Io coulrol Bn cx&i:us&ou of Ihc second
group of bustles rcldiive Io the lirst group ol'bns&les, a&

least one touch-sensitive (I g) sensor mounted upon the
body po&tion and which outputs a sensor value indica-
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ni c of a force applied llmrcto: and a conlroller config-
ured to compare the sensor value with a threshold value
and actuate the actuator to extend the second group of
bristles relative to the first group of bristles based upon
the results of the determination:

wherein the at least one touch-sensitive (TS) sensor
substmilially encircles thc body ponion about a circum-
fi:rance of thc body portion.

2 The oral cleaning apparatus of claim I, wherein the oral
cleanin tool lms first and second tool ends and a cavity Io

situated between the first and second tool ends, the cavity
having opposed ends

3. The omsl cleanin apparatus of claim 2. wherein the
acxualor furlhcr compmses an clcctro-dcnvc polymer (EAP)
siludicd vs ilhin thc cavity of Ihe oral cleamng tool.

4 'I he oral cleaning apparatus of claim 3, wherein the
second group of bnstles is coupled to a carrier situated
within the cavity of the oral cleaniog, tool.

5. The omsl cleaning apparatus of claim 4, wherein a Iirst
end of the EAP is coupled to the carrier and a second end of Io
thc EAP is coupled Io thc oral claiming tool al an opposed
cnd ol'he cavity

6 qhe oral cleaning apparatus of claiin 3. wherein the
EAP extends the second group of bristles relative to the hrst
mup of bristles in response to application to the actuator of '
voltage iihich Is equal to or greater than a tlireshold

voltage to the EAP.
'7. The oral clcuning apparatus ol'laim 3, wherein when

d voltage which is less than a tlucshold voltage is applied to
the actuator, the EAP does not extend the second group of so

bristles relative to the first group of bristles.
g The oral cleaning apparatus of chsim I„ ivherein the at

least one TS sensor compnses a plurality of sensors each
substantially encircling the body portion.

9. Thc oral cleanuig apparatus of elena 1, whereui thc al is
least Onc TS smisor has an cxtenor surlacc which is fiush
tv ilh an exterior surface ol'hc body portion.

1(l. 'Ihe oral cleaning apparatus of claiin 1. further conl-
prising

an acnlator rod coupled to the oral cleaning tool at the first do

end of the body portion: and
a second actuator couplcxI to Ihe actuator rod imd coniig-

Iircil 10 iliivc lite Bcnidloi rod Bl il ilcsiicd Ircquciicy
11. Thc Oral cleaning apparatus of claim 10, whcreui thc

controller is further conhgured to control an operating
frequency of the second actuator based upon pressure
applied to the TS sensor

12. A method of actuating an oral cleaning apparatus
having a body portion and an oral cleaning tool extending
from the body portion, the oml clctuung tool having Iirst and 0

second brushes, a first actuator for dnving thc oral clminuig
tool. the body portion havmg a grip portion situated between
opposed ends of the body portion and configured for grasp-
ing by a user. the method perfomled by at least one con-
troller of the oml cleaning apparatus and comprising acts of ss

obtainuig Iirst sensor information gcnemlcd by a louch-
sensitu c (TS) sensor situated ui thc gnp portion of thc

body portion, Ihc sensor informution correspondui to
a first force applied by a user to a surface of the TS
scissor Bl d Iirsl tiiiic over B Iirsl time iiilcivah

selecting a function from a plurality of functions in
dccordaiicc willi llic frsl scimor iiiloritidlioii,

controlling the first actuator in accordance with the
selected fiuiction;

obtaining second sensor information generated by the
touch-sensitive sensor. the second sensor infomlation
corresponding to a second Ibrcc applied by a user io a

surface of the touch-sensitive sensor at a second time
over a second lime uilcrval,

deternlining whether lhe second sensor information is
greater limn or equal lo a llucshold value, and

activating a second actuator to extend one of the first and
second brushes relative to the other of the first and
second bnishes when it is determined by the determin-
ing act that the second sensor information is greater
llitiii Or Cqlidl 10 llic lliicsliold Vdliic.

13. The method of claim 12, huther comprisin an act of
dctivBliiig lite sccoiid dctlitiloi to rctlticl otic 01 llic Iirsl diid
second bmshes relative lo lhe other of the first and second
brushes, when it is dmcnnined by Ihc determining acl Ihal
the second sensor infomialion is less than the threshold
value.

14 A method of actualina an oral cleaning apparatus
having a body portion and an oral cleanin tool extending
from the body portion. the oral cleaning tool having first and
second brushe~, a first actuator fiir drivin the oral cleanin
tool, the body poruon hai mg a gnp portion situated bctvv ccn
opposed ends of the body portion and configured for grasp-
ing by a user. Ihc method perfonncd by at least onc cun-
troller of the oral cleanina apparatus and compnsing acts of

obtainin first sensor information generated by a touch-
sensitive (TS) sensor situated in the grip portion of the
body portion, Ihc sensor information corresponding lo
a first fiirce appluxl by a user to a surlhcc ol'hc (TS)
scissor Bl d Iirsl tiiiic loi B Iirsl liitic duralioii:

selecting a function from a plumlity of functions in
accordance with lhe hrst sensor information; and

controlling the first actuator in accordance with the
selected function.

15. Thc method ol'lmm 14, further comprising the act of
obtaining second sensor mformation gcncratcd by thc touch-
seusilivc smisor. the second sensor inlonnalion correspond-
ing to a force applied by a user to a surface of the touch-
sensitive sensor at a second time for a second time duration;

detemlining whether the second sensor Infomlation is
greater than or equal to a tllreshold value; and

aclivaluig a second acluaior to extend onc of llm Iirsl and
second brushes rclauvc to thc other of thc Iirsl and
second brushes when il is detennincd by the dctennin-
ing act that the second sensor ulfiirnlation is greater
than or equal to the threshold value

t t t t
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