WD 98/ 37788

PCT/ EP98/ 00955 Toot hbrush This invention relates to toothbrushes, in '
parti cul ar W@%/HF8hbr ushes having a flexibly |inked regi on i RCT/HEY80088Ad.
Toot hbrushes having flexibility-nodi fygﬁ%gﬁﬁéb ns in their structure are 5
known, for exanple WO 92/17092, EP 061 648448A, WO 97/ 24949 and WO
97/ 07707. Such fl exits knmyummlarys tq:gtopég).rmhssgmr;mrad;uiyr aocmprhbmhfe@mvmg aa

conposite reg'f@ﬂ&ylﬁﬁ&%f&gﬁr{mg% @ mat erial of which the toothbrush is

made together wth exi astorrer material. It is believed that
optimum flexibility Qﬂﬁ@hrasheémagmgcfbxmw medifyiag regions Iotheiragricaed®re n such

t oot hbr UShﬁS kﬁBQ/n' For' e?e.a é@W@%/ 1(?692 hEP 0'6'?3635 00 06 £3428AY 1 WE) WPQQM‘QﬁdJSh

in which the fJ 7y further 'inproved, inter_alia t
enhance the abV 9 -6?0 @Ch%fﬁﬂﬁﬁﬂpqlé’%& Begons gqnsElly QompTie foEming %vhlch

face the back cofmpbkies raaitdof tﬁegﬁffqﬂmm& Snatdti8 Jf RMAEH HRNoathbedhie kede
conprises a handl e an\xglé gzh% k‘?&ﬁ head an| ng a base end facing the
handl e and a tP§FRFH K F%é‘oﬁl%énaé 1. a neck region between the
bﬁsebend of dt hfe hﬁddasawﬁlebémmhaapthﬁumtﬂlfcﬂbmgdcmﬁaeﬁm@ Habe noegd t{jeeg: on at
t he base of, t he hea ¢k and,han osed.along a
| ongi s udi 01 CoBERE HERC s dRoREaS, sl 3R epIar ot il EMBRHEh AT RE s
bristle face ebothbmisheémevhiathhe dlekibilityerf the heddhais: fufler improved, tiner hdiado
conprises a syhsi.aatd Yerl LG Legl eck
and extendi ng ?ﬁ t‘h@%f 19; btgﬂhg tg@?Wgﬁ%%gg ? ghéryésq? Idlt“g{?rtlate &?%wﬁﬁp
situated bet vvé’éﬁkpﬁéletiag‘éthend and the tip end, and a tip region extend| ng

fromthe tip end OfAéc'&?dzﬁg%J ﬂz?zﬁv@ﬁu&ﬂ E'Ifodtﬁlgﬂugﬁ' coﬁghgesti‘ﬁaﬂ%ﬁé Qnd 39'139@ @pd

tip region_bein ristle earln the ti |on lexi b
resilienthy | |hﬁg%ga‘éﬂla g arhase pakf alclé@i B8 h@B&F Af1p e%se@qtg STUR tf\xleab,%pe a5dt deen

tT Ee Easgl endf Qfec‘% h%t}dﬁ}g a@tvﬁeﬁl tﬁe{"@asﬂ @Ak of lﬂﬁf Keadsand thff ghhdienthe fﬂeeét!] la8jofnihé e

e handl e of a too0 ru IS ar, 00 i,ch i ragped
by the user V\/rﬂe%fegd?rbg%%ﬁ a?ﬁ%")dﬁ%frﬁf‘ Cgm trr]??fix F&B‘ﬁ‘ﬁ#ynﬁ’&ngt 8 k is
a 30 visual lajonged longaﬁdmebtoomgnmh aixﬂ,\meheetdlm% brisifes tekeentdony frbrmus h
which is gras%g,gﬂe%(#qﬁeg ﬁg}%ﬁté"{}ﬁ‘?wﬁ{a t oot hbrushes the head nerges

relativel é i nperceptibly i n lgeneral ‘the term "neck" as
used herel® incl udebe hgad @qmmlqs@wubswmalbfsrw ase preson adiainiyg theaooddrashof

the toot hbrushewhigd ekt%ndlﬁ mfﬂn@ﬂﬁl Pas@dhaoe Ble hdtiha :*éﬁﬁ@nteﬂ&@lfe tdxesihand.

35 The abovg g (gtconstr ction of toothbrush onc ntrates
flexibility off°FH&E8a a%?ter{dl"?é‘ the, UR 540 R0] B P EBIORFIRIRING FHFs\Aldes
a flexible |inke heddweahe link rbgise, end tof biseeefieadnanip zfegtbnhw‘ﬂﬁg briedle t he

toot hbrush. ~ bearing, the tip region being flexibly and resiliently linked at the link region to the

25  base region, and;
between the base end of the head and the neck there is a resilient flexible
link.
The handle of a toothbrush is that part of the toothbrush which is grasped
by the user whilst brushing his/her teeth. In many toothbrushes the neck is a
30 visually well-defined region between the part of the toothbrush which is grasped,
and the head, but in other toothbrushes the head merges relatively imperceptibly
into the handle. In general the term “neck” as used herein includes all such
possibilities, and specifically that part of the toothbrush which is immediately
adjacent to the base end of the head.
35 The above-described construction of toothbrush concentrates flexibility of
the head at the tip end of the toothbrush, and also provides a flexible link between
the base end of the head and the handle of the toothbrush.
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WD 98/ 3778 08/

PCT/ EP98/ o%%“ﬁ?é linking of the tip region and base regi orII)CIr/sEPp?% erably
in a manner which enables the tip region to fold or pivot resiliently
relative to the baféedmgingnofdhe inpgegmntalnbrhasm'raggm iShpgeferatity px emateer at t he

link region b eammg thd Ao HELHOT, A gfﬁ?vcgqf?sguénﬂ?gsr%&zﬂk'z&\fﬁe BAE cbdibn

region to fol I VO f1N0° Use vot axl s
general l'y t raﬁ%ﬁl@g wmhfu%ﬂi@g I Imlggrqvaqledt Bchd Brig segiox bQW@QB lthe hmeg@m st | es

on the tip reghPheile k&AM QMWPQ%%?&NOS% id Qfglvbbguxfxﬁﬁﬁseei%%t 9%old or

bristles in the tip region swn assisting the bristles
Lo ol ean surf BNOS2ES YHED {SEOPRTANEARSYER 13 HE IRBIICHA] EPiPRSk s PR S e | d

or pivot axi sbfByestsh the dphe gfanaélﬁ 1&4n E)Jlﬂtv@[‘dssﬁ lee scf> AL thelfr6e Eﬁ%fbﬂrﬁ‘sﬂké pKi ng
provi ded by this.invention between the ti

E glon and_base regqi and
between the hERFRHSIREKING lQYaleihs hapdlepriSiviag ths Bestss /e cIﬁaaserfa@es&?féafsure
fromdbelt Rgt apmeuedhmr&MterﬁEEBEMB?mbM% fois 6r 1%% Qﬂ? Irr]ﬁaysweb%lttﬁa blagkl y
rigi at is er at,i.on rus e .tee e bas reglon
does not signf f%ﬁﬂﬁr@é ﬁ%e@f‘é‘h} ”@stQI’l}aF??PV ‘Sd’f“"‘?nI“@Rtbﬁ

pl asti cs biat erdgibn ambbmarmgxhnhmcdbem&en hmi&adagdamcm&osmgsablpyevbﬁt
conprise an i . C FQV sockets in
whi ch are mug%&gglgihzﬁﬁﬂggs& eairéh ag%ﬁ% ﬁ;‘&rﬁe g%ﬁh%h%’r ef eégbl y in
the | ongitudinal h ge rdgiorhisasuibstamiiaikystigifiy ishalubiag ¢hobparhidomeiad

For oxanpl o ab T aig s SyF IS relbn Bbee S Mamtcan ) flex ybndtne SR8l 1l
head and the ©f fe¥ngoha Mesiigs marerial itpothmysh ﬁe yI Tl base pegion By SHIRRY | v
rigid, sois hat:ozhbﬁsé a:m:@ghpmoa@@ﬁ RQfics haelihl ﬁx‘ogﬂieﬁ'vﬁﬁf%c\ke{s'zﬁ)wrﬁﬂﬁé& from
|tsfold|ng Ordgxlvgnthﬁ{ f§$|vetothe base region. The tip region may

sui tably conpPI&E®LHF gésg? rigedck of plastics material provided with
sockets in \évhl ch afl‘gbxertmkrtbgrdmtxhpréfuxfab@ mfthbrlmgﬁth&ma%] Rar of the head ﬂxﬂh&s?s ]
non-stresse i n ei.ng. u t he o t he
tip region ang%%gg{g }%?agf’bgl deen u‘fag%‘fﬁk??fgﬁr 1or1'3 ﬁftgnﬁlsn ﬁ‘“e&ﬁt

subst ant i al | y seiésblnaaleasti60d, for ehampleuiddeaants Al dfythd 8Bfamce }Jemﬁgnehebbasw@ed

them Altegg nabf&@%a&lgﬁd I of the tip region may forman angl e of
| ess than 180[err] w't Qﬁé ﬁ%roi?gg ace of _the base region,

150[ err]-179[err], %ﬁ.ttparfﬁggpnlrsa[ éISP]bﬁﬁbe{‘éﬁ“Fa]”}’ migids #0 thaf thet nmﬁ%m 9d

construction f&f @ﬂgﬂﬁic@fulji ﬂex lapms TfI@@ it9 ol &%ﬁ@otﬁz@fa@ﬁﬂ%&ﬁ thd BaskReibn,
about a plane,,and the bri.stl es on

I
1or anout o THEAReE SRR sianly Foliit 1, Brpra ek e SRR erdsd
angl e, e.g. | esth woakets LB/hiah machowntditthe thits ofhdsteke an angl e corr espondi ng

to the anghe betwegn kiBniibathicoRuibAceS, Ofed I8 ARRELLATHANAR dlfor e

region. 3 ase€ Tegion
one enbodi nenﬁlpd’f?gfpﬁla@dM%rﬂgwm%@niﬁwtéwshﬁf stpe itvenwon syide S@bstemlm i n

the plastics eBgiefiraleobithi ibstalRallPashd o demcbR it aliifabidly aRd base

regi ons which_ is b% nmeans of” one or nore t S exl bl e and
resilient plalffis aﬁﬁg’gt‘?%%li’ regiem may fRgm ag angle of less than 180%" with the bristle

face of the base region, e.g. 150°-179°, suitably 155°-170°. In this last-mentioned

30 construction the ends of the bristles on the base region may lie in or about a plane,
and the ends of the bristles on the tip region may also lie in or about 2 plane, and
the two respective planes may be coplanar or at an angle, e.g. less than 180° to
each other, for example an angle corresponding to the angle between the bristle
surfaces of the base region and tip region.

35 The link between the tip region and the base region in one embodiment of
this invention comprises an aperture, space or chasm in the plastics material of
which the head is made, between the tip and base regions which is bridged by
means of one or more thin links of flexible and resilient plastics material. Such links
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WO 98/ 377‘88, 37788 PCT/EP98/00955
PCT/ EP98/ 0 &258 may corrprl se thin spines, thin strips, or a continuous thin
menbr ane, nade of botglflembl e and resilient | astics terlal i ch
may be in t heMaYFBTBFISHHIB SPIReS (Bt KHpS efFIayc%né?Hg‘ﬂS%é% 003“

may be Curvedbautﬂeﬁfbl@hﬁmedsmem plEBGcsPhagtial SviNeh etayde B bane Ip&nam

| ast t | db f |
D Pt ue of i sHvatealtay Blingd el RSN BRY B pcipd ol OB Bramaftl, L1
moul ded. In apmﬁmrmaehﬂdnmsebé thf satrdel lastive endterdal dshhe txprahdtmm\@mﬁshmtt ip

S ruct ur ald el BrBREE e SE B pRaS: fck FolE: Par MR R
mat eri al . Formecgmlw mouhdedconposite 10 region nay conprise an aperture,

space_or chasm 1 e EA%ARIERLA GBLRARRSHE LR 30 ARSH: EETLERS A

I's bridged by neans a co |na on O nes Tont | huous
menbr ane of athedmbe fqgem blag camrns@glclonmﬁxtq)rmn b&vzn@s@m&nal eb;ny:ntﬁ Imféﬁ'gr al

wi th the heads gif 7dssies Bﬁx&m @h@ﬁﬁ@fﬁ@{o&& E&héi pora ek&% %%éfcuﬁl%osxﬁaoacel

or chasm These spi‘nes, n strips or may In“a plane“paralle
to 15 tHe pIQghQSl BAY CABPEIST 88 a@erﬂaéesmwﬁéhﬁnp it w.wﬁd@aw% bsERenytBYyi on,

or may slope gp aﬂmsa&ere@rwng%ﬂ{ ishidied tuhests FFYchRiAAl] of @lpigigashi p
wi th such planes. Such

nposite re | e conpri se a _net,
PR R T R IR R T R N
i Int egr al wit he Igf g,hente]ghewml m@hedd)anbaasd bzy;/)\m blasmtxehetmaxasamnnhaapumgnt he
el astoneric nmateria a e A or._ex rlse
one or nore, PR 8§§ Cf%e SE‘P p‘é“bﬁ"‘as Bt 5% b&mr@%%lfbf:é? apﬁ{igeggaﬁl?%
the materlal dike plire dicthd bristie fxtriftise bplrc@onlmrmtmebast:hagtonher may(slqnesas of
t he head, and t L&G) 0 bridge an
¥ b%%h‘ésm bepﬁﬁrbufc *&ﬁ h* ?af 26 &”ac?o@xg%@avg’ﬁl eﬁlﬁn& I ag

aperture, space’or ¢ ween region an region, the
aperture, space or SEHas §PEPeYlectSaion m&m@rﬁampé@@ws%am&ddar. sui tably

bonded to 25 jarfideobk d@S1u®dr &rhﬁelﬁpmm%ftﬂasmen&&éﬂa@%n@gm wntta@lmmmaz
substantially |II|n th erture, ace _or chasm opti.on t\< al so buI gi ng
above the sur PhEE ﬁé%?%%%‘g%@? glasiomeziciapier!- gﬁé RERPPEHES
pl asti cb:s 2mt etemn mytfs:: Exungile :aom g@snmesl ot mote@fot)lexdlﬂp’leb@]?t biripks of aquigsics o
contribute mat exlbili nd.resili.ence of, .the region,
or 30 alter Llu%e rﬁgw% B@t§@1th¥tﬁa% g’e SRS %B%M?rtﬁhﬂ ﬁb t he
flexibility addckmss Of the deadf andnextériding bﬁg'ieamheatmjraw ivliBassaegionsd npl y to
retain the ti

Brid ax@?&é}ﬂf e 9488 of Egaf‘s‘iri‘ﬁ w}ééﬁ %[eet e;B P%]&Li‘{ﬁ} m@%as%:fe%?&g regl On

Qs

anot her enbodi ne I'nvention t tween t
and the base PBf'g’FLBﬁv $Page 96ﬁ%%snsélsgﬁoqgwrwzéelagtsa@@céﬁar@h%lsﬁwmzh@nqﬁéata 35

nmaterial pet waRniddeofithd sgeme aRase u{eeghp@snd/»fm@almy SubRfan€lgied fﬁﬁigeimé apyroppeans

f | et mat : Nis
Conet ructi on PHECREANRE, eptogelly oie pofkive 460 RuF Ghaen T110a Symp BUheen t hem

cont ai ni ng t helastiasthaneiel ofTihe sieed ast oneric material is preferably bonded to
the tip region andﬂg%%slh&g AT parts in such a composite region may be thick enouah
to contribute materially to the flexibility and resilience of the link region, or
30  alternatively they may be so thin as to contribute little to the flexibility and
resilience of the link region, and may thus serve simply to retain the tip and head
regions together before the elastomer is added.
In another embodiment of this invention the link region between the tip

region and the base region may comprise an aperture, space or chasm in the head
35  material between the tip and base regions which is bridged solely by means of a
complete or partial filling of an elastomeric material. In this construction the head is
effectively in two regions with a gap between them containing the elastomer. This
elastomeric material is preferably bonded to the tip region and base region on
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-3 - WD 98/ 37788 '
PCT/ EP98/ 0W998/381880si t e si des of the aperture, space or chalHrERSY%Y hol d
the tip region and base regi on together. The above-nentioned apertures or

spaces nay CQ@SE@@S@@S%P%F g%&t%ﬁr?;‘, Sack Bt cRAkm %5@?%&3 Eig%’]"'tigtré%i%fl ahfl®afiead,

di viding the e regtlon t1p region. Suc pefture may be
open at the DEB¥M ST B%%e of the head and/or at the opposite face of the

head, and may passTEOaBRIRLALMNidNBA apcHturtder fRees mPY CHmPBiE h WIS ch3RAGESUIOT
chasnms may be of vari.ous. haEes, for _excﬁ\lﬁlrg)le wi dt V\@/a slqgts, Thesesmalx in
pl an be subst%taF%ﬂsWhesY’Fd;!FQ fheafle?gn diRe nReys region from Bie UmEson Sugll g
g]ganeL al | >L/J' 5" C'an dpdrues mgybeadpaﬁad melbfﬂrisslﬁcfhte{a?mm&w@ﬂd/@mgzt drr}e o@pm&@fgwtﬁge
of the "U' or 'C" or t he apex e "\V! paint either toward the
handle or t o dihe Bt P RREHISY TRRYEK Fisreir SHah AR St SBFRACT vel y
such apert ur echaspaceydse cfhasives siapebefonaramopleavidtiiveysdipes. Diiest meayhimgdarand

w den toward : f..Lhe ' I |.{.ab f ke the
aperturer spalio bF B, HabRARERY WRiustf Ul LR ok SBhel TR
grooves with HJtdept' " shapedr {n edcht heonstrictionethe cofivaxhpulpe afl theutd” thaC 't dre

v es e l T
of ol ast 18 ot aPFs PRUE P ol pEf BB RRaR e Al Bt B DI i T
el ast oneri ¢ negadravaly fremithe handdle ohposatively suphapertare, sparst ¢rvatiagms [meay be

aperture, Spagfr@ af PRSHERYS PRIBad hit RARLRSwaEd HRaBhire 4P the RARRIAL& ¥
t hrough the thickness of 'the head, for exanple |eaving bridges of head

material cros%i*™fy the aperture, space or chasm between pl aces where the
ﬁpezi turS e, space or Swikebdy lfdl&ﬁc&@@l&mﬁmbm@eys%d&é@uglhzliﬁzﬂﬂmayfdoﬁi@lﬁs&?:gnleroréhe_ ]
ead. Such an_aperture..space or chasm 0 r. Jpart i t
el ast orrerC’;Bc n‘é"? ger' ipﬁ%f%hf ﬁ'é?’e%?mfeér a g%d’gip\gg qfég? gﬂgﬁ\ﬁﬁ%ﬂngmﬁgéﬁ‘%r e,
space or chastimpdese@sining plapdastmedtyrialiat chegbottdne of Hieckness farfnsthihimBald of or

t he whol e of ' h Y. I r v Sl | ]

el astoneric n%ltg %ﬁséﬂk &Q‘?‘ﬁéﬁé‘ggﬁi@e‘f‘ggﬁg%ﬁ Iegh\}\élkg5r%r{ytrr$ar)/p aé‘{%%evﬁgx W%%fp ﬁl\%g%s to
the sides of WRErigbts: fobmus porhpesite regignel astoneric material therein may be

extended around thaikldiyaghaRafimibopead: aidhdnappalnth blecDRIBast 0l on of
QO r,us ea (6]

Sof ton ardP | nBERHICEH ERSTODE KGR RESH AL HESBBIRGeRE NECESRt bRl
al so to gent | paweinbeagesinf ehagapebrrdd shadenat divehbeol el s iveheraties apprupgy be
B enown. mannerieonEsif bR e LTS, b Oy GRS o ¢
mat eri al the @Bruraspete sucaamenay bt kibsllploapauiefiiled witheldssdmemy material o
corr }J?ﬁ}( e?e;g@tﬁ%%mia%nwné PEAHOE ' WhE Breldpe AR, sPhcet dicrabgali 1 1ty of
25 7 completely through the thickness of the head for the whole of their length they may
be wholly or partly filled with an elastomeric material.

The aperture, space or chasm may extend widthways to the sides of the
toothbrush head, and elastomeric material therein may be extended around the tip
region of the head and/or around the base region of the head to form an elastomeric

30 buffer around the toothbrush head to soften any impact of the toothbrush head with
the gums of the user, and also to gently massage the gums. Alternatively
elastomeric material may be provided around the tip region of the head to form an
elastomeric buffer in a known manner.

When the aperture, space or chasm contains an elastomeric material the

35 outer surface of this elastomeric material may have a corrugated surface, which may
further help to control the flexibility of the link region.

In one embodiment of the toothbrush of this invention, the head is
constructed such that tip region may fold backwards resiliently relative to the base
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I n one enbg%‘gg% ’ﬁf the toothbrush of this invention, the heefepss/009ss
constructed SucC ? at tip region may fold backwards reS|I|entIy relative to

the base -4 - WD 98/37788 ) _ )
PCT/ EP98/ 0095 e gienyi dwiingdaethhgishing: hbowshwidihwaysourientedifodid RS yBataTpssas the

fol d axis thapegff @ @‘fmgr}@glaeﬁaﬁhé ?01&*& 1s| xhg}kcfcﬁgﬂférheaal?ﬁ‘ of Yhdh@¥hse Cross

the head in or on t space chasm as destri bed
above. In suchp@“@én&laﬁ@@f Feasm ﬂihéesﬁﬁb‘?-d QIP@/C §Ip)a¥,(‘é1 peonsHHSHO e BEeI&Aped

such that theg ?!cgtcﬁ“&ﬁ)[ te(ﬁ:tﬁﬂ LPL st narhSthe PRy orxeﬁd&@\ﬁ%ﬂ%ﬁu@&o&ﬁ@

t oot hbrush ent rer W t erture space or Chasm
region is t%w&wr&ﬁl eriigely "B@é‘néb%@éem’cfﬁesﬁaéqf 8F RERSTRyWEBR HIE by

bendi ng of thﬁnﬁb@gdsn@ﬁ§@6ﬂn @Qte%@ﬁh'& d@érﬁfddadbopéirtﬁlé ,fomnob@lgﬂloeazrasy t he
poi nt where s§ gg quITJE g @gﬁ? thela erture, ace or cha

Such a constr qlﬁm RYE SeICRiDe FIE HE%&E)U% é%?‘énoﬂ)e 24 the pawt cEe'tle
10 directi Oﬂuml\ﬁpax‘ftmd%tstdhe eggaaempehuta egadtedwmwt he bristl e face and
t he opposite face

f
backuar 05t ovar do. OHED BSOBSTGYPBA=bGRpgE catf it Heluiouch o i
alternati ¥& exdirectioreavayofrotrhe tphtehibliivs hieo betwres thanbmstle face andlé:etogposxegi on

and Jor 110k SRE BeE008 LWULEThe00 BASL5) ORE] SHER LA L B Lhip dogien can

15 pi vot ase ‘regron auring too ng,
about a w dt hmsndumgmeejupnoo@tbnngthat crosses the tip region

intermedi ate betvegp ahta&e{daﬂvé‘%béﬁ'ignéni df Bﬁ%@oﬁ@ﬂmh@ﬁﬁs Gn $eEoh! Hﬁttgpl ‘e

causes pivoting of th region hi's axis I ntermediate al on

length, i.e. &egieRand (r Wﬁ%@F@ﬁW@%@@%W@éW gat Fsntn FPgen canyhi ch

duri tng tOQ% Eblpgﬁia réxali ATyt re@itive B tHd %ﬁhsé 26di6R dupneiebihttashing, Mout Beﬁxhﬁﬁﬁhys
pivots in e br

|le direction a fr.omthe ane.which |ies t he
bristle face é’ﬁ’ﬂmlehé”’fﬁi%ésl %‘?‘8 e?m@&%%&&e%mﬁ%bﬂa’gﬁl 1§t ‘Tﬂ\gﬁqﬁp
regi on toward itslbasdage reqi on of the head pivots |n a direction opposite to
the bristle directi pbristle
face and the opp05|S(Bi ?ace C%{E]H gﬁseegdj%glrn\%éﬁg rgg@ﬁf‘gg&r}?‘ h%%él)s )
enmbodi nent sudiephediaE apngeis tf:ogthexanpa%es:)éleatmmgmomava ac'spsEawCadtion inf
head in whjch gifien am@noewéamm&{fﬁg[ Eﬁ% f HRip Beoglén m}]d%airﬁ'%éc % gg@&e a8 eﬂmmps

whi ch partly surroun a part o e tip regl ext In_th ;
direction bet W& pplsd %CflﬁnﬁWéY Iﬁwﬁﬁeﬁlﬁ%whﬂﬁ‘éﬁslbﬁm@@l%ﬁ Eiade {358 2pdse

region. 30 ey o@oarm E&etdfehé héhde raeld e ;t;zhe Obﬁ'@Qlﬂ %imtoﬁﬁﬁ% ke vmegediont he
e I

shape of a twg or k- ar re n

Dot ween ¢ he. t 5 s BRI PiBTE tha ST Eikpstt I i Bt aiecifb il HEEHEh and
base regi on. Iplanerwiath denbtiveen dentistiecheomdthetdpposicaficodf tiei Ieadnbodcaent
the base ¢nd qf,4,he tip region may be in the formof two |inbs which partly

surround a part of the
In this embodiment such pivoting may for example be achieved in a

construction of head in which the tip end of the base region is in the form of two
limbs which partly surround a part of the tip region which extends in the base
direction between them, with the link between the tip region and the base region.
30  For example the tip end of the base region may be made in the shape of a two
pronged fork-like frame, with a part of the tip region between the two prongs of the
fork, and a link between the tip region and base region.
In an alternative construction of the head of this embodiment the base end of
the tip region may be in the form of two limbs which partly surround a part of the
35  base region which extends in the tip direction between them, with the link berween
the tip region and the base region. For example the base end of the tip region may
be made in the shape of a two pronged fork-like frame, with a part of the base
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35 base region which extends in the tip direction between ith the'
| i nk bet we®¥® %8[3&788i p regi on and the base region. For exanpl e’&?ﬁgb%@ggend
of the tip region may be nade in the shape of a two pronged fork-Iike

frame, with are%ﬁfntbé?&/e%rh&eti% ngs\WP B8k k7884 2 1 2 lt ! fween the th rggiolnnaﬁxd

PCT/ EP98/ 00955 egi on bet ween e two prongs o ork, an
bet ween t he tbzﬁerf@%‘%ﬂ and base regi on. For exanple the tip region may be

nmade gener a.l.l y " C' For &kanfffle tHé' u§ mela Ihécfé %e'n@ﬁﬂ trgwa gt dper \baﬁﬁ ed
regi on, or qs“BBed wi t'h the up é f owar ds

region. The p‘é(F PotopRed thedys gﬁe%’ﬁ H égt %h‘?ﬂ%d Pithtthe Uppes @PP‘%&E@S?

l'i e between thkevasdy alerUagéaﬁegldm ne@ns&ﬂmebam@onhemdh leRtend Ghehehip tip end
of the base r r.m of.dné%gjal i mbs which partly surround a part

of the tip regg%cﬁlo\ﬂkﬁ‘%’hp%§2ft3’ﬁ8§tkf%saf se directi on between them with an
aperture between theatomtregomof hewd inhehith the timsed ofgiednse tdyion Isiinkse of

between the s 8 SRERE G T, Sorfunds ARG RISL SoERRBEn of
head in whi chﬂtHESdaésectmmobw#edmhemL witheay aperiuse berwebe tHeoiprragion wal thenbs
whi ch par (Ly Bate rQ ﬁm? ﬂﬂg o ﬂéﬁﬁelﬁﬁﬁ '?egbﬁgdmgﬂas%% ﬁﬂ{e‘?ﬁ G085 clfed gﬁex}e' P

di rection bet wee erture Fegron an
base 15 regi 88y b§LP(§ﬁV1§¢¢ bgfé«s‘enrﬁgﬁ $a¢d Prby iaae dhepresprssive ﬁlhe’eg@hdln g¢nbs and

the base regi eashsuﬁwusrasweamn%& tHRYBDEAS BE e SHE ol 1898 Shd BYmbT dhooVi ded
at points wd opposi t e each other to define a pivot

axis and to ewg‘éﬁ‘g" &ﬁ%iﬁlﬁguﬁl agam%%e peseiREOR Which PHRRES BAPREP axi s

lies. Additi oaﬁbdtmnafemédzememt il an zﬁ;ieednré)betd@e@am(p hglcmmd dxed;aai ot her
pOI nts i ng] ert ur.e encouga I‘ X Bet ween

Phe base SUEE pl e nen b i Rlal e L8 kb i e B i i
In a preferr e&umﬁbx)m mﬁtoombmshemch(bmﬁgcsmyazeqnmded mepcrmglmudﬂmiays

plastics mat eaiﬂemﬁ?’adr}pg&?eséal‘aﬂ%ﬂeg LR £ bivot M%ﬁﬂﬁ%@% Q@?ﬂ

conposite region na Fuct i on
di scl osed in ml@z/mwmh andogm@maae hqswﬁém@aﬂbem ghegnatielh sush bridgen

are included HﬁBfQie'er%d@@Mt Sthef ﬁéiﬁisqﬁQﬁé apeTRite B &gt Mviiandipu pgek, and
head may %g integrally nade of plastics nmaterial and integrally Iinked

bet ween t 8% end of the head and the handl e, and between the neck and
the head there nayBeoveenah®bastend of uhe heddsandnthe Reclpthesd is%reﬁﬁieﬁrﬂahblef t he

head and 30 C he surface
mat eri al , thehggtﬁlou ef%éﬁsexﬂg&{“'\gmg%% é‘ggégr%%rtlﬁég OFW«;QS E%g] g%&%‘&t ead,
the cut out c omtesiahand anelastoaxriomatedalnat erial different to the plastics

material of the heﬁ%ﬁé‘@xgﬂﬁ gﬁpﬁx&rﬁkﬁﬂ@%%@%h%i}%&eIcixﬁ?ietUoﬁnsﬁrﬁé' 5 1 ent

| i nk between the head an
conprise & ooWegEORef %W@Wt@ﬁélﬁﬂ%ﬁ it §/0 92/17092 and EP 0613636 A (the

contents of both of which are included herein by way of reference). For example the
handle, neck, and head may be integrally made of plastics material and integrally
linked between the base end of the head and the handle, and between the neck and
the head there may be one or more cut-outs in the plastics material of the head and
30 neck, extending inwardly from the surface of the plastics material, the cut out
crossing the boundary between the neck and the head, the cut out containing an
elastomeric material different to the plastics material of the head and neck and
thereby providing a flexible resilient link between the head and handle.
The said one or more cut-outs may comprise grooves or slots in the plastics
35  material, which contain the elastomeric material, for example one or more
longitudinally extending slots.
In such a construction the cut-outs may be such as to form an integral link
between the head and neck in the form of a linking narrowed region, e.g. a resilient
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35 ' mat éryglegsagCh contain the elastoneric material, for ECARAIYWTE or
nore longitudinally extending slots. In such a construction the cut-outs
may be such as to forman integral |ink between the head and neck in the
form of a |i rskineg of drer saivh dlastiayi material, ghe varresed bang sufiounded M0ae8dll7788

PCT/ EP98/ 009 Rs RE, .l .astics material, the narrowed being
surrounded or ng'%?glqlé)g?%tgﬁfglgr@a);gtl e elastoneric material. The said cut

out may be filled The saidouetwsnaynes fifedwidranalavipmenc maerialiup tadpe flbf t he
said cut out -de}ﬁ?oﬁﬁ% saft cmt.e;ike%@ 39 %ng!ﬁs ;ﬁ\%&k e HbIE Wiak BER
af ngf tudj na t

t oot hbrush ove east part of t eoﬁg it extent of the cut out.
Pr ef er r ed 5f ortAgthFushifven pblpastdasicafi the tpnginpal exentkfithh cur @ilas di scl osed in

WO 92/ 17092 and EPpPREEBEBRs ofRR! fiRke AERMeARDBmpRES HEorRaRO¥RASI éRA I£TI ON

is that discl 68/9 Eggﬂg 448 A6(the contents of which are included

herei n by way AT % 033636 A. A preferred enbodi nrent of such a

conposi ltedrgg(%én !Anit))dhat exflb@&h@ﬁ@@fsdm%mo%ﬂozﬁeéegipﬁ lmetézapmitsemgﬂ pf ERhi ch

are include Lei ref erence. ch a l.ast-neniioned ¢ site region is
ded i n (B8R i SRR OF i ieicete dec e ACR Y Ry R AETE

provided in t BSPRERRCER F RS ThECR ¥AY OhSHE ¥ ade

integral 1y of pl asAiprefemptemtakirenttofisueh bedmgositenrepion inehdt disjosed thd¥Geen

which e of tIANEE. 8Ll br Gnihlte MO nedla WfBhee -, | "o P

i medi at el y adj acebtchpatassmentioted coapositntizadn ishprotidad in thewlepBipriigh, iwdich

connected, t i h'&%e% | A el of

el astoneric %SZ% %a&bgn e dﬁ%ﬁ?}ﬁgﬁ %ﬁgkﬁ%&%ﬁﬁ%ﬁi %Ira | g:lrs .ﬁ%%g?gol}r) glgﬁ% garazﬁrrg %f

this |ast merfbf SREEH TSI baimesn theghase ead ef His head apd dagievip bapdle, amantegmy wo

37/ 34943-1tsﬁr ethﬁfn&b !pmltxbﬁc?@ﬁbﬂ ﬂ'thefmedfck@ysg_e&ﬁnil ieﬁ%tiv%&b\te&ewntgjhlﬁdih@ﬁ_ of t hte

ead an e neck,.is, logated at or i i aje ongi tudi.nal l.y ad] acent, to

the base of tiFERFHARLY %‘ﬁ%FCI“F RS Qé@e%aq O’Eﬁ’k?q?égl@%ﬁé%/fz fEdt Henned

part may be isaid téndedr parobeiag tdemllp purreumfedityea plagsbf €last@meric madterialal

ext endi ng | ongi tudinal | et ween.f.acing surfaces of the said longitudinally
adj acent par?@dng?gttﬁgmt%%f f‘fﬁl’?ﬁg?ﬁalThe thi nned part nmay be of any suitable

cross section or oRmferred &rapeftiols pasowiettiopedleampasite degirraroas displosest in

flexibili | e B WRSK7PkUokde toothbrush. The thinned part may have sides
whi ch in%e @ierec I Qn o% th%’ | ongi tudi nal axis of the tqgothbrush are

substanti al |y par afTed¢rably thpaesiligry flesivds ol peiaiecnshe basgiof the-pead3adiie t he
thinned part mey ibeocatedCitiodUindledfta$ Sorpantiinglly adfconas ahd byl dinte heal, and

shape, ALLenrgELAR haaned, part ey be of oval rectanaular o
or capsul e- Typically the thinned part may be in the form of a thin spine of the plastics
25 material extending longitudinally between facing surfaces of the said longitudinally
adjacent parts of the toothbrush. The thinned part may be of any suitable cross
section or overall shape 1o provide a desired degree or type of flexibility in the neck
of the toothbrush. The thinned part may have sides which in the direction of the
longitudinal axis of the toothbrush are substantially parallel to the said longitudinal

30  axis. For example the thinned part may be of circular cross section and overall
cylindrical shape. Alternatively the thinned part may be of oval, rectangular or
capsule-shaped cross section with the long axis of such oval, rectangular or capsule-
shape aligned in the same direction as the bristles or perpendicular to the bristles.

Typically the part of the head, e.g. the base end of the head, to which the

35  head end of the thinned part is connected may be of a concave shape, particularly as
viewed in plan (i.e. generally perpendicular to the longitudinal direction and
generally parallel to the bristle direction) to the deepest part of which the thinned
part connects. Alternatively the part of the head to which the head end of the
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shape aligned in the sane direction as the bristles or perp &0 t hé
bri stles.q’\“}ﬁ?’é'é?lsi;y the part of the head, e.g. the base endﬁeﬂhﬁ#’@%ead to

whi ch the 35 head end of the thinned part is connected nay be of a

concave shapeshiftitgagiis@ohiecdsl MheHed sudfabt azﬁbséa:}tﬁn)( genehdichidr Refeendi cul ar
to the Ionglt d| na g]I rectlon and generally parallel 'to the bristle

di rection) to part of which the thinned part connects.

él8'; gr naél';3 ively t he hasﬂchdﬁsﬁrh&tf@@a@ comstmigtiohs theepalmesfdhe aeckofo whiegh-ifte handie WO
77

PCT/ EP98/ 009587 Rf FRARIBE patt ds SRS SRRt Oha CATenPRYRe oKt SIRPF-a0Y v

per pendi cu8 ar niap hiake alsorfged subsnatialixparpendicsiac to thaddngimdinabaxid.

conSt  Uct onS (e BAE, 8l it DERK pER: WAL sor@hnawige&g@%go&gwwdnned

part is conneC cor respond convex have a
surface subst pat |183¢01y139fed pbnﬁa cencave Bhapteﬁbem thegrarueli uhamezadwzs neck tbewirialt i vel y

if the part of;thigsReaft & hdas) éagp\fgis%nhsa%gg@ég&d%% vé?ﬁ pa”

is connected I's of a concave sh en t
whi ch t he han@PROSERGUBfMIBESY & Wn@érnp?amunﬁ%d é@ﬁh’e@l@dedmypiat sbmbe a concave_

shape of HPDO%IIOQu@EMEIVé‘ﬁdéWﬁ m%%&%écﬁbgbénda%'@gﬁgcegav' ty bounded in part
at its 10 Ionglt?dln ends by respective concave surfaces. In

such constructi ons?*® A ‘I"ﬂrﬁ%\é‘ifmﬁérﬂ?e Wa‘ﬂ?pagf mayxin pifecd peidge wi WidmwaYs
al i gned chasmiigiedschashiechRs kneofeckhd th@f&dmmxuﬁh,orczfenb&h\meneéd}ee feadis e. g.

at its base epd, and_t nec f the ush. The c. l.n_effect
therefore be 34pars rﬁa‘? dbethFh %h%&&*‘é?faé%ays@&?&g%?ﬁme‘?% %ot h
of its head- epataﬁehlfxdahsioﬂﬁracrlnazadlsmeérstbtsexge with badwiofi s Aephend side end ar
curve. Fogeex ' qjeah,o t he
base end (E) %Hﬁ&n g&%dh%ﬁ ﬁg%%ﬁ@%u&é’ic%ﬁ%%&%ﬁn@% ES‘P&?‘%PE’}?

head end of th@comqqmé@tp@rheaqign@mﬁ@dzaé@emépﬁgwdtea@ toperaf thhhpse endoft he

deepest part ﬂieﬂé%ﬂ%@&kﬁ&&i&'ﬁ&ﬁ@@n@%fﬁxe%ﬁﬁﬁ&t @@&ﬁe@éd%ﬁ &faéd%ab@ad
or neck to which th e%\}gipe end | nned part 1s connec Ing of a

20 -correspoftRPigt Shaps, Ofé‘G%W WEME@PF%@PWCE‘SU ARG Ehes P‘B’F OEH@ head
end of the neﬁkafﬁds‘tdnédk&obﬁﬁm erchagfiletdi dfanel ﬂﬂﬁzﬁdmrms@éhmded:haﬁgmbet ween

h B f f bl y fol
crescent 1 80 cupoECTAERE onEEn Selny R DR 5 P BTSN e e 8 e
all its | engt beckundthease esspsf he decﬁma:ewtveﬁahm hegwgen éexh | Bothdhear d
the handl e eng,4f N}?acE?BfE\P:r rv%ﬁref rably {oli e?%gcfcﬁ% \fl]ﬁ'ﬁg% de (i.
gp ndi cu Fdn 8

froma direction {)e axi s and t stle
di rection), t §ebssantg w@nrfgrcgwfoa@wmny@ all .xrgdmgtkwm g gugps pf the

per pendi cul ar cié@céd@%ohﬁﬁ*@'cIeHE‘ﬂaH?'ton%ttB@'hHﬁ&le%ﬁﬁ%f t&rmaﬁa)snm inclined at a
petuben’chE! feha cHUFHEhE B Sor e goss s oL P RS B be
inclined at aoridtudinahgtie aadicie bl diretion)xhd siid Faisgsurfeey anages aimgmtche
bristle surf ag&sﬂn%ﬁng) fpefgé?xdicular to the longitudinal toothbrush axis, or may be inclined at

a non-perpendicular angle to this axis. For example the surfaces of the chasm

between the head end of the neck and the base end of the head may be inclined at an

30 angle such that their extrapolation converges on the bristle surface side of the
toothbrush.

The thinned part may bridge the chasm symmetrically relative to the
thickness of the toothbrush (i.e. the dimension generally parallel to the bristle
direction) or it may be nearer to one or other of the bristle face or the reverse face

35  of the head of the toothbrush for example to cause the link to be more flexible in
one flexing direction than in others, or to impart a desired strength or flexibility
characteristic to the so-formed link. For example as viewed from the side (i.e. from
a direction perpendicular to the longitudinal axis and the bristle direction) the

-8-



t oot- hbrusﬂ\,v '[;QB slgl nned part may bridge the chasm synmetri caldyrpoglogdssve to
the thi cknegs the toot hbrush (| e. the dinension generally parallel to
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earer t
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cause the |iBbr m@ﬂemweorﬁlle@mr?%eewﬁh Qﬂghfﬂn@d lpﬂﬁ &lﬂrtl@é?basértddhﬁ'ﬂhd: Eeazi hers,
or to |rrpart a Sir.e tren r exl DI char a (] t he
S0t ormon 1 | ey ety T sab et e 8 bk of e GRREAT oF e Y] Ao/ e ek (| on
per pendi cul awhich ishe térﬁﬁgjﬁtk@m‘lc&dnewmﬁmaﬂﬁad had/or néiK, 6n dig BAf neargr tohde

PCT/ EP98/ 00955 98/ art may be closer to the bristle face
than to tsg E’f—:‘?f!\o Bli‘ﬁa g( For exanpl e the connection between

t he thinned part &hd crdm sberim ﬁnﬂe dfintdiepdreatiyrfay ckempiater(el y 0073, suitably

T torms of PR 1draine et Rt e BieBeec L Redtiofr e R ' ©

the 5  bri stheetomxbezsef In haypiesd docthibifush (wetiﬂ:rusme ansy preradbycall eﬁahn‘utmee
thi nned partg ] 3 he
cross secr oSy siepl, i A & ?%%%%%%S?Lﬁ. : AR e BfiptudindUirecion oPtad

t oot hbr uth. faptabrugipimay be @%)tlhb 8oy uéﬁe@ arrepg@n&harq tegierk of
about the sapR Rb&Slushiiie aVWﬁEH"ﬁ rgﬁﬁfén@ﬁhﬁir‘i@@%ﬁoﬁ ifdindl i gnd Qﬂﬁét udi nal
direction of the 10 t oot hbr us be ca - typically 2 3 mm
at a poi nt wREHE grectimi Rl 63 4 hé %é@ﬁ@r@%ﬂﬁs@& pr@erdieplagto B€r pendi cul ar

to the |ongi {digitbdinabxtis aﬁmgaﬁageltcbeh@bnsmé @xebtm@;bfgn)s fim. cauzaﬂly- chzremasaeand
a thickness fﬂ endlc | ar .to the I t.udi a ax aral]el to
the bristle r@%gﬁ’?ﬂof’ -&3 e ?l?ﬁnma&}'up? 8%?9:3‘?%? SEBYE Smgytsﬁg part,
e.g. thelspi iengtimayidih difhessiomsl iatthe ednge 2nbrd 1<, uphiyaibhhpel v 141, iEA | engt h
wi dth di mensians, Pg{ h?ﬁza&%ﬂ&% %e ﬁa\tze 2 %‘?’ﬁ EXDE&%LJ %ejtoégtzéxdﬁrféi ?ixr;stf"t?odz

hal

sui tabl e spi ne may ore
direction of theh@Otb@mﬂhbﬁﬁsh)D éf— SCmm Oydicallpabpayt ltypirwal and alesgth 1 - 3 mm

and a | engt thﬁEfp%%BHﬁ%Qﬂe Eﬁbv%*}ﬁexﬁf?;?&!@ M@ﬂﬁtdﬂﬂﬁg%é%rg&*&rf&fsé he chasmit

Crosses. Preferabp?g%fz Re mass | s of ateral ly. beyond
t e

the line of 20 gbhly Hranys is H@alsé%f@ wihigh baigey Iﬁﬁ’jagﬁéﬁﬁm%mesm@fo t he

neck or ghe Mﬁ&e%lﬂ@lohglmcﬁmmﬁeaﬂ?a@@f e secilobr Bleashon®iiciRter i al
may suitably be a r.0

eymet 1y an ORI dBR RS BF SragomepE STHEA g, S B HE p aaC Aty P .
Where the abmmnpdent mapddve hagimrical symmeuredarsbblmets!phemaiyelhpﬁmdﬁearr;manded

nmass may folk gnﬁs&%&eet fvfn@% g‘ggd?]’?)"? Pﬁgﬁedoéhag th' (ﬁtdrxge{ae sIOAhE SudR

thetoothbrus |tU|na1ya € nass I'cS materi al
nay be enl ar § éilei Wﬁl@d%@ WaEsSmaY eloyhéq@ecurve ef thg C‘cba$medt90¢ pabeth of the pasts t o

that, i.e5 tertfeosihby&h 18h 1%&?@%3&%11@0&5& %@E te PIBSRE inddreridfay@pouUNd
whi ch the mass, of el astomarlfc nat er i al %eg 5 gcrme Th% ré)urll(gego nmass may
bul ge | at er aFWrqunm{%%mass of a shape, 1.e. acu surface, similar o that the
curve, of the mass of elastomeric material, and around which the mass of
elastomeric material may be formed. The rounded mass may bulge laterally, in the
direction perpendicular to the longitudinal axis of the toothbrush and generally in
30  the bristle direction, to between about 1.5 to 4, e.g. 2 to 3-tinres the thickness of the
immediately adjacent part of the neck and/or the base end of the head. The rounded
mass may bulge laterally, in the direction perpendicular to the longitudinal axis of
the toothbrush and generally perpendicular to the bristle direction, to between about
1.01 10 1.5, e.g. 1.1 to 1.3 times the width of the immediately adjacent part of the
35  neck and/or the base end of the head.
The elastomeric material in the space may modify the flexibility
characteristics of the link, e.g. by providing a flexibility which is part way between
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regi on, or i nelaptomerig Immmmn bt': hejetteddntaribe mesikbruptemotld shordy afteimpotivn e

region. Ry beGRldial beReatakiel RRLARE ks BRI bahuAR)COTIRILY WP

t wo- conponent t oot escribed 1n

bonded to pl agw@fEial ﬁ'ﬁ?é#ﬂ%b@m’&s‘é@h therelRGOMATE TRAeTHAN ghis lfnﬁrgéﬂ%lfé’tlll KBOWR ch
an el ast omeri grdzggserl al can be injected into the toothbrush nould shortly
after injection 10 '

t oot hbrush so that SPH%{HHQ aISB‘?SaIg‘f?"F%:‘gg %lgaé’ggﬁFggttE@%;g&y%%é aaﬁgt Lh'? he

el astoneri c nmpolpradylenthi An datpleols az!lita)bld(p@lmmiﬂeasei%maﬁmat ablvenpt B3 cs
of & sul t kbl o (USRS RSET FoerlotRR 37 G RaRE. MY B480us SRNRM %,
BASF, Feder al (IBB)UB#52) off30G8r namgiamiia vl aguiiarie golypsomyfenel iashe wategial DI N
L, M U B eyl Sy
which is a homawﬁwlmﬁaambmaa m@d&hugsvf@%asg%}s@a t554%7|b|01§| 15@@518)16%1a 1400.
Such a pol ypr Bwb%ﬁléiféfﬂbﬂiﬂ [Rfer Yy Oft tdzﬁn lbeYasbe in/gfixhite 36H Xture with a

20 pon op ne bl o such t he e 2500
HX[ err]" é)ém é@’g’ @ﬁ 2%‘?;‘3( ‘g’éﬂ‘éV%‘Fr FUGBF | W‘eégF ﬁ%@enq%6$2%| e in an
80: I Zg m xt ur émigketedi lghBAGE 1 Peder Rétublic IdK)Gerfiahy R tbec-ahadd onai B : 28t eri al s
i ncl ude nat ur X r r,

pol ychl or opr e%lem%e er%ng deoflt{g{ndi Ieiligb)nes Ofeiaesl):(ognnegfc Itn%rl%e gllgcél%lg?mrl c
mat eri al Sant apmézﬂ @[révnqhenq Bitex type eiasmmrs Obtpaptassr psfyahiesoprene npatsrel may be
made by gener ghdpér ﬁﬁ&“é&!&&h&”%r éx'ang@é {hgrélar%&'x@ﬁxakgﬁhgéxﬁ?ﬁ&neﬁ‘or exanpl e

I n Wmchaplastlc mat er | al first ection
moul di ng, 22 hen el adti§ieethpash of the w%mmaﬁépemé@rbacaf@@@ily conventional

injection moulding techniques, for example in which a plastics material “skeleton”

is first made by injection moulding, then elastomer parts if present, are introduced
by a subsequent injection moulding step, in which the elastomer is injected as a hot
fluid and bonds to the plastics material. A suitable, seif evident, injection moulding
30  process by means of which toothbrushes can be made having elastomeric materials
disposed at separated places on a plastics material is disclosed in WO 94/05183.
The bristles may also be of generally conventional construction, arrangement
on the bristle face, and materials, and may be fastened into the bristle face by
generally known techniques.
35 The invention will now be described by way of example only with reference
to the accompanying figures which show:
Fig. 1 A plan view of the plastics material parts of the head and neck of a
toothbrush of this invention.
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by a subsequent injection noulding step, in which the el ast loRnhdak €Ct ed
as a hot fWQi°#331f§ bonds to the pl astics material. A sui tabﬁgq{/%#eg??bd%
evident, injection nmoulding 30 process by nmeans of which toothbrushes can
be made havi ng el &&godeshantersideivad s ofl iiepplastitsahasgfiagaatsesdt the aeasaminerk

pl astics materi akIP %)% d'hsgglr*gsed irtl WO 94/ 05183. The bristles may al so be of
generally corﬂ;é‘n PERERAS PrOSHgR; arrangenent on the bristle face, and
materi al s, and mayFige3f Asidendewiafttbe plastidsrinatetiel partscofinpie feadrnd nsckiefawn

t echni ques. e i tion will now be described by way of
exanpl e onl y%\?\?tthﬁrllrsgfogrt%;gg%‘}e%g@he acconpanying figures which show Fig. 1

A pl an vi 8w of theFigl 4sAipdan part entawky pigw of Bfe rohdbhesachead @f Mgkl slioveing

t oot hbrush of St b 10N .; - WD 98/ 37788
PCT/ EP98/ 0095['?:& E%agtOh%Y%r?tﬁtﬁ%el?i’%g view of the plastics material parts of
the head and neck 0i8-a Adsttianeliyievos! thniteothhmushdiesthof Figy .3 showisg iie vi ew of

the plastics diphGhéchadhal & Qhcd. N head and neck of a toothbrush of this
i nvention. 5 '

. FIg. .4 A plan part cut y view of the, toqQthbrush head
of Fig. 1 showing ¥i§e 5egﬁfti%ﬂ§ %@PWW%&E&?@&C‘@YCWO& mglu%mg ANIRHTC vi ew
of the taqgt hbhashHahaado@dileEl 9. 3 show ng the el astomer nmaterial in place.
Fig. 6 A side view.of .a,.toothbru of, this inventi.on i.ncludi el astoneric
10 materi al andV\%ﬁg'r dt ﬁesg_?e W&.osf?an ﬂ?F&E‘%\?P’éW%ﬁg‘?%’JP%Fh ghgg%l%ﬂ?orbf
t oot hbrush of t hi sFign®eThée wothbriush ofthihimventadrhinr acsibn pfledding theneetht i on i n
action, cleaning t 2 - mRef kN ' . .
(overall) is shovmﬂ ef@ﬁé @30%?1 géibagﬁfg{lﬁggg%gr%\c’iérgnﬁgésgog?l%gﬁEé@&ﬁﬁeéss a
base end 4 fachangle Rantiarkiiad 32 Thndead bapa base endrdl iR ingetho thendlednaadhetipase
end 4. There J
andl 6 2, e Reai ok o R R chR, TRSR S nebich pdciBerl R b RS AR pe,

The head 3, niaR 3ernshie handiee. Therhsad B Adindaethe RsRY Ooatithh §reecidifhpf the head

t oot hbrush ax3 st feadBifdesk 6 £ Hhiiet] 8% disfvded ednk R 168EKATind19b&BEb&Ash ext end
froma bristle.face

subst anti al | y2%' it g’g‘gffés IFBgngt?%ﬂg-ﬁ)éfjg‘%dripﬁﬁq%&gpcgﬁ %gf%ﬂgﬁg‘?@ngrkgrgsﬁgﬂ%e

whi ch ext ends9 bf dm lidaé 2base end 4 of the head 3 to a |ink 11 situated

rom the 1 pond ords BeALS phifribdds S el bisB rbBh 30 b 80 "9

and the tip regitmstondskdransr which egtendg ot thedbasoend #afithe/head Frgalink 11 5)

fggi on 12 algﬁdaiéakbe'iﬁgérpﬂm bhsd EndPd Qi BRAPY¥nd® 5 CHAP MiibFeSRL Rkl d¥nd | P
from the tip end 5 of the head 3 to the link 11. Both the base region 10 and the tip
region 12 bear bristles 7 (omitted for clarity in Figs. 1 - 5).

25 The link region 11 is provided by a chasm 13 between the tip region 12 and
the base region 10 which is bridged by two strips 14 of a plastics material integral
with the material of the head 3, the strips 14 being thinner than the thickness of the
head 3, and extending between the tip region 12 and the base region 10 to bridge
the chasm 13. The strips 14 are considerably thinner than the thickness of

30 immediately adjacent parts 10,12 of the head 3, so as to provide a flexible link.

Between the base end 4 of the head 3 and the neck 6 there is a link 15, being
in the form of a resilient flexible composite region 15 of plastics material and
elastomeric material.

This resilient flexible composite region 15 comprises an integral thinned part
35 16 connected at one of its ends to the neck 6 and at the other of its ends to the base
end 4 of the head 3. The part 16 is of thinned cross section relative to the
longitudinally adjacent parts of the neck 6 and the head 3 to which it is connected.
The part 16 is in the form of a thin spine of the plastics material, of generally oval
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the base r &ﬁ.{,}& which is bridged by two strips 14 of a plegippegesBteri al
Integral wt e material of the head 3, the strips 14 being thinner than
t he thickness of the head 3, and extendi ng between the tip region 12 and

t he base regiwnssl@ction beroggee itwzintanimdis A-TAetistlong sxid 4f dreeocaibsinger abl y

t hi th ' f i i at t.. naCt h
hond 5, so- kel BEGREA T B bl WIIRAP 1ok BGARIBRY Rerber dieasd N
head 3 and t i"@drfé@f(th@ hené Beandgicek bi Hke UBnnesepary 16 ridpes 4 Wﬂ@ﬁlﬁf‘ﬂyfaalﬁ%idl i ent
flexibl e comggihe 7 @ahe PorkPoll cPhvag kided sTRtaBFds@kheAid i O ad RIFRIHrGsHat eri al .

This resilient ?IeX|bIe conposi te region 15 conprises an i ntegral thinned

part 35 3516 Rasweecthedas exhd obthe head S @ad e perk thelthe 40upbrusR: t he ot her of

its ends to the bagg spah % Plgst Bes Bedd Be clldten PRiS fil&l wWihQh didbidrngsk cr oss
section relative t oiéhe l ongitud] nal,l d ent, parts of the necii t he

y adj ac 6_.an
head 3 to whi BAerial {& Whigh serraundsAnd 5a3ses 1 Stupy ¢+ hee ¢hasm b 152 i%f‘ﬁe pi ne
of the plastigghBletistahericoha®ERPIRsoth@viak thinnddHAB18s/Brally surrounded
PCT/ EP98/ 00955 cross.sectjon across t.he longitudi.nal axis A--A th? I%ng
axi's of the cOAR THY G OLelASHBRTEARGELR 7GT 5rRonged 1o i Plastes maggal, an
ext endi ngd ongidfudhapd Whidhetul@srpehtrallp apheranatly 4atefally ey teehrheJirenef theck 6.
The thinned p | : . dt b ' i f a
curved sided S r%atcégg rg({)eslgggﬁ‘éﬁ@g kg&g%%ﬁ%&kslo%g Pgéslﬁgq@&eb%a%}gtﬁ ‘?ﬁfg’hg’;se
end 4 of the headnBredarithis tlestomeiic Gaddrial heshayot past agtawandn Figswa and FHogs. 4,
5 and 6 the c | i oyl 3%% i &l j
surrounds and@%ﬂ?gg}g&s&? %Igy é{)\?ﬁ%&é‘@@?s q‘[Ii‘haglh asm %Lﬂyceilﬁsggg?ésdoﬂ‘ftihlé%aéwv%#% an
el astoneric n@REFRRAl 19, so that the thinned part 16 is laterally

surroundeg by a maas sASwRfn last Qe hCbiRIefabd 9 oMHeGsé fediON UG End thel i
pl astics materi al,

nd .10 I's of a shape I.ch bul ges. generally .
spherical ly |%& Hayet)‘&ﬁ%?iﬁan%%lail‘?'rg (gge’i“ﬁgd‘ériﬁnf gl&‘g’”bm Be 7I‘g?iép§%faﬁgﬁ ly
adj acent part$ obthettage negibn @0 and thegp kepdoh 32 biee mhincingie ofl lasscthand8oee Thi s

el astoneric ter] LS.shawn part cuta i i gs. 4. OW, Or e
clearly how t é:ﬁsotﬂ?girpég %[ Qi?ae E%p?cu%g béiﬁ@gga}g%ggaagg nPiimtat%g S%‘i‘ég)%%%é?ih%

mat eri al . 15 ends of the bristleslvmvthe baseRiegion i in Hplathendrthesends dfabe drigtlesfont he
base regqi 1 L Dr; | 2@l Al

onbodi ot shac bR d4Qig B4 Bind i el P BT, Byfifr 0l ol BR apgle
the tip regioff eEsh gfher sprrgspondipgdoshe prgle betwesn tiyobivtie fages LatHediaer, so

that these regpent 10/endfip $édién 12CBH R @iuri@ion shoWREinTAFET Rheafifs ofthe ends
of the bristl base reqi

th | | . pl : d t f it
bri st Tes on 20 ERaN FyPegrBRtLrEed for Tortifaait Serutey B Gndthd:
bei ng copl anaalsdtlte gup Zhbawgtethie@ndaob that Yrésties Graf elspbazd iragioh d Otdng ity e
bet ween tﬁe b{ifi?ﬁ%/éégnfﬁgﬁ’i‘%?‘?{ the base region 10 and tip region 12. By the
0 In_Fig.

construction s ] e ti gs of the bristles are advantageously
angl ed for cleani n} villdnappetreat flont Higss 1 Sf thahdetirerial construgtien of e gap 20

bet ween the ef@ebehshl srerid" 758 Liffiaf. Phe hilBe BASReR M BRe 25:i8R 9 00haktheregion

12 is achieved by applying a corresponding angle to the plastic material parts of the

toothbrush, e.g. by forming such an angle in the plastic parts of the toothbrush as
30 moulded, or moulding the plastic parts and then bending the plastic parts through
the appropriate angle, before injecting the elastomer material 18, to thereby set the
toothbrush with the indicated angle between the base region 10 and tip region 12.
Referring to Fig. 8 it is seen that the bristles 21 of the tip region 12 of the
toothbrush of the invention, particularly that of Fig. 7, advantageously reach the
35  rear-facing surfaces 22 of the teeth 23 of the user.
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25 - ti-pregl 7],%98 is mnimsed. It wll be apparent from FigSymdssRedsaat
the internal” construction of the toothbrush of Fig. 7 is simlar. The angle
bet ween the base region 10 and tip region 12 .is achieved by applying a
correspondi nd-l8#8fe to the plastic material parts of the toothbrush, e.g.
by form ng such an angle in the plastic parts of the toothbrush as 30

nmoul ded, or npul di the p|astic parts and then bending the plastic, parts
t hrough the alpprop&g%?[gb%’ﬁél“é%mb%‘?@%sqsﬁj@@@rw %Eﬁaéil’g}%q ﬂ"%‘ﬂﬂge? P%e 18,
to ther egy Sedndtfaéing olgd hi?zfdllzlékhdl\% tib ehbgeindth frainatle g endhatnwer megibﬁhbase
region 10 _and tip region 1 rring,to .Fi it i,s seen that the .
br st1es 51 checvast By et s Bsrd fite b danils, Sashhost SeiSSiogon pegniegion
particul arly dthid bae end@f the heady dnd rgdouedkyandeizaidld being Qisposedaaiefigei ng
surfaces 22 af t.he.teet 3 of th sel. -.12 - WO 98/ 37788, .

pCri o8/ o0oaaneayng] Todbehs® et e A bevigk rfvies mpierats TOMA MHe S8 o
head, the heaaf thahenly chahmsariseddn ttatci ng t he handle and a tip end renote

fromthe base end, i : . e nd
the -handl e, the hetgg h&%j?g?%ﬁ%%eg&%bﬁ%cﬁ&%gg%g% t??ﬁgn gg@éﬁé%é&gtfogﬁ%g“ ead,
t he head,10nectecknad garatimgtieomdghelbapsesddidhe hepdatol oregilicntfiexible: lirgs sipatedh
axis, the heaghad @ vatd &id & &étt%a{doana aafp el SRl R fGnPhhel tiferddead,
characterised_ in that: the head corprises a substantially riglid base region
adj oi ni ng t hetbg G6ahisy therjinkoregione BRIIARS béé&f@ﬁ&ﬂﬂr?@ldf%mgﬂ%bﬁagéné% of the
head to a respdatiag! thel tgxidgkidh bdifk flekiblipdRUraR B link&Eatde dinkndgidndo ke tip
end, and a tlt? regi.on extendi ng?romthe tip end of the head to the |link
regi on, both t4je FpeR ion and tip region being bristle bearing, the tip
regi on bejsng fl exitdeweem chertese bh@of the Headlsed tiad nddkahtrerik arregilion flaxiilbe base
regi on, and, bet ween the base end of the head and the neck there
is aresilient Tlexible Iink. 2. A toot hbrush according to claim1l
characterised in that the linking of the tip region and base region is in a
manner whi ch gnabl b E t Q. LVOL ﬁﬂ'ctﬁ'de ;
relative to the, ba§§°§’@‘§.ﬂ}a§%p‘8§1‘rﬁﬁf§n‘t" ch%xﬁﬁ%.ggﬂ-{a%ﬁw% m,thatAt,h% got rcﬁgsthy HP
accordi ng t o CBHNAN base ém?wszmcqq@aa%qréwgléan@h%e% e (i 188100 (IR MO s i n
t he | ongigoudi fesiliehay frelafivd ethbeask fedidnh@singf toetbbbgidpase. of the head. 25

4, A toothbrush according to clarm1l, 2 or 3 characterised in that the
tip region is also substantially rigid. 5. A toot'hbrush according to any
one of the pr&cedi Agoothdiush acbendigt ®rdlsied] iop clairat? tharadiarisedrinshatabs Bak
Oy on ! herdideot iff PR Blaiblltald & HEUAPrALLASE BEUR Ao o 1N

t oot hbrush are®substanti

25 4. A toothbrush according to claim 1, 2 or 3 characterised in that the tip region
15 also substantially rigid.

5. A toothbrush according to any one of the preceding claims characterised in
that in its non-stressed condition the bristle face of the tip region and base region of
30 the toothbrush are substantially coplanar.

6. A toothbrush according to any one of the preceding claims characterised in
that in its non-stressed condition the bristle face of the tip region and base region of
the toothbrush form an angle of less than 180°.

35
7. A toothbrush according to any one of the preceding claims characterised in
that the link between the tip region and the base region comprises a composite

-13 -
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6. A toot hbrush according to any one of the preceding cl ? ns T
charact er i W&P3BA™8hat in its non-stressed condition the bri SCAEPPERESHE  he
tip region and base region of the toothbrush forman angle of |ess than

180. 35 7.  refidnQRb MY #8RaASCALHERY e 3MboRDSlaMcst Rt REICGRUN KA GbAEAE
characterised I'n that the link between the tip region and the base region

conpri ses a cOAPFHéite - 13 - WO 98/ 37788
PCT/ EP98/ 00955 regi on having structural elenents nade of both plastics

i al d I i ial.,8. A b, h di . cl ai
T char acter 1 sbd | rAEBING Erige Pty epadSihin il B EBptt bRl *
.spage. gr d@hgsmmprisehan tapamhma_t;mti: ak chﬂmm& thetHead h'nanem'm;wcb@&ﬁ_ thegpmnstb{mi ch
ri dge onhi . €S,..StIEDS or. a continuous
ooy ane of AR el T B B ahs Bt il BT bR, RhlgFar with
the head, andcaatigwousymembeinasifarteth Hexibiecandatesilient plestiny endterial, inegeat evitir
chasm 10 = 9pe pead® dQAhOPEHEN  AGERHHL %téﬁalﬁ?%@@yﬁ%@{ﬁ%&f bt ggdd n that

t he conposite regli on conpri‘ses one of nore s stres ‘eri al
integral with the material of the head, the strips being thinner than the

thicknessgof ghe NRadomifthdttsatan RAiE eharkiieritddin’ 41RO cBRBARSESIoRI! ON

to bridge an aperture, space or chasm between the tip re%ggn ahd se
region, the affEPRINCR 0N BRAROTEFUIPNAS MRARYES Swttrial nntagrabivitighe marerial ofih c
mat e{ ial, bongd, the s}t\ﬁ@s &ige&iﬁxfxeg\tt?ﬁl ?@gﬁﬁkﬁé&@h &@kzﬁﬁ@at, ?ad kxtehdibk 'b@&/etelhe_
aperture, space or_chasm .. ot hbrush accordi ng any. one of clains
1 to 6 characPEMPSEGAnRnAPRSe Fegion fogtié"‘{]?é"t%@?@ﬁ% SPReF ‘Fre%]aSW beheshbe iRs e
regi on conpr i mgonaandahe bhse ®giohp deeapartude) spaccharsehakm dldvecqutsigingem mat eri al
of which the ' e, . bet n.the.tip base_regi . Whi '

bri dged blf’h - 86k ie 0GR, MGildsPor0e o8 St SRR dilad the

pl asti cs mat egfesure, space orchasmt hbr ush according to any one of clains 1 to 6

characterised in that the 25 | ink region between the tip region and the
base region conprises an aperture, space or chasmin the head materi al

between the tp ant BAdErYsEGreRringHp Ry osie Hf ciiag L8| Gethipragierised i3 tht the

conpl ete or pgik b&iwebh e MY r@hortindethe YasRighch tBhstidedlan apérture, fpdce@rhbr ush

accordi ng, {0 an oneiPof cl.ains 1 t%%g%rﬁect erhsggd én hat, 30 f”;‘fige head

i s const rict €PEHA ThRIESHISIRISHRY 3 IIRLF qBETVEST FiSehR Bfati ve

to the base region widch isngidgedtiyhnembiof@ne abaudre ahini kb wé flexiblé smt edilfeat d

axi s that Croaﬁftﬁsmigflad inthe link region. 13. A t oot hbrush accordi ng
c

to any one of al s 0 11 characterised in that the 35 tip region and
/or link are constructed and positioned such that the tip region can pivot

\rM?Zit 'hiN:”g y relati X8ob@phiis LEKRidL 2 AL %St BRY 4aidiehised IR at he
Y 25  liok region between the tip region and the base region comprises an aperture, space
or chasm in the head material between the tip and base regions which is bridged

solely by means of a complete or partial filling of an elastomeric material.

12. A toothbrush according to any one of claims 1 to 11 characterised in that

30  the head is constructed such that tip region may fold backwards resiliently relative
to the base region, during toothbrushing, about a widthways oriented fold axis that
crosses the head in the link region.

13. A toothbrush according to any one of claims 1 to 11 characterised in that the

35  tip region and /or link are constructed and positioned such that the tip region can
pivot resiliently relative to the base region during toothbrushing, about a widthways
oriented pivot axis that crosses the tip region intermediate between its tip end and
its base end.

-14 -
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ori ented ph,\ép S that crosses the tip region internedi at edetMmRRMsst S
tip end an ts base end. - 14 - WO 98/ 37788

PCT/ EP98/ 00955 14. A toot hbrush according to any one of the preceding
clains characterised in that the resilient flexible |ink between the base

end of the head. anek tovehbrestkaccorditid &ﬁ@nﬁox@dﬁﬂlﬁsipt&eﬂ dmtnsfchpm&trise@m

mat eri al and gn, el ast Jmateri.a 5. h cord ng to
clai m 14 char j 18 eflhh’fﬂg@ lfnrﬁteb%?ﬁﬂé’ bﬁﬁec%“& %ﬁ'é %{% %ff gral |y
made of pl ast commprisdser cahpasitd regive gf plassicd mmdeadlir&ialxedastbimerxbmemid of the
head and the handl e, and between the neck and the head there are one or
nore cut-duts in the plastics naterial of the head and neck, extending 10
inwardly fromifhe futdotiteusif aachedipg ssclais lfmh&rabatised metheuthedandiey nseki ng

el astomer ¢ it HE ack 1teBEE A o6 lastod Bacd I ol o ANCRY BECR e
neck and ther b#se andoafithe hgafhaltd @lﬁlbbn@ler eyl betwpen memccb@mmmadethmaeac and
handle. 15 = 3fe o %QQLI&RE %ircghﬁger?]a‘? o?or A Ogl%ﬁ%fz Céﬁédﬁﬁ'gf in that

the link between t ead an I's in owed
regi on of 19 helwreimﬂra@tm@ §umﬁee¢f| the plasHes malerialadle Bt ovg cwmah@éaumary

| at er Sl ly I ! aakﬁﬁtea‘ﬁé Hf]bkeirﬁtsthé)ﬂ@éd QhéTBktEdu @b%taéﬁng ariLZlast;tomérxTcQﬂét&tiilUSh
according to m aracterise e e, regi Qn conpri ses
an integr al tﬁff?ﬁﬁ% tBéﬁ? P(ﬂﬁ I‘E,Sﬁn?‘gn?)lfoptﬁf’g B@g@géhrshyp Ydinge to the
| ongi t udi nal | flekiteerbistieat inlatemeenthepvaiundfhahdle. neck and/or the head to
which it is connected, the said thinned part being l|aterally surrounded by

a mass of elastoneric material bonded to the plastics material. 25 18. A
t oot hbrushS acé6ér di dgtaothirhseti mcoaling &r clatnerl 5 sheracweriséthin thhethe dink beeween the

flexible |inkgk rhﬂm% ?ﬁﬁz‘g to the

base of the hgaazi irfa&ﬁlgécﬁﬁﬁ%g 2 ea%1 %e nec & H%ll(%géé %e%gidaﬁgﬁfcs
material, the narrowed being surrounded or 1azera11y flanked by the elastomeric
material.

20 17. A toothbrush according to claim 14 characterised in that the composite
region comprises an integral thinned part which is of thinned cross section relative
to the longitudinally immediately adjacent parts of the neck and/or the head to
which 1t is connected, the said thinned part being laterally surrounded by a mass of
elastomeric material bonded to the plastics material.

25
18. A toothbrush according to claim 14 characterised in that the resilient flexible
link is located at or immediately longitudinally adjacent to the base of the head, and
links the head to the neck.

A

- 15 -



