.; LMe3el f F, H6Tf4m Wﬂlmmmmmm 002 The invention relates generally to the field
of oral care ular to toothbrushes. Mire particularly(Jépﬁvzmz
i nvention rel ates tws@ms*t oot hbrushes with a three dinmensional bristle
~profile to provide inproved cl eaning of interproxinml and gingival 5
mar gi nal regio Toot hbrushi.ng and fl ossing are fundanental steps
I n achi evi ng gmmmmm mmn HM’ene The p#actlce of flossing, unfortunately,
has not et trlvw espread acce t he general popul ace even
though it is acknow dged by the ulace that flossing is
sonet hing that shoHednbetonelafhednaslPas theofield AT @&ke, HAdNY HaftfGilar

Furthernore, even people who floss oftentimes do not perform adequate
fl ossi nép mthtalddleﬁo Megaeriagudarly, die miventimutelatesof @rquﬂav@ley withh# Itereprost

connerC|aII Vi h shes cl.e he out er buccal ce of teeth
adequat a1y qur%]a%%l?t?el Bio ¥ g?%roglog i ”rﬂ??ovegac 1é?1nén§n° @t%f)lob‘frﬁauaél andE08br i s
fronsthm@gmgll ;\e@ionlg&ffgeah I nterproxi mal areas, |ingual surfaces and other
hard to reach areas of the nmouth. 15 One reason that such toot hbrushes do
not adequately cl cknothtashirgandHessingoarg gn@@le@talvat@aomna@mewngcgoodewnd

nmol ar s) a s th oot hbrush head at a
Iocatioh‘g'gm;“? (Lir {b??cqggé’% Ohgﬂlg &#{ﬁ@?nﬁz Oté?%r eV?‘H})W&eﬁ%ﬁe% towards a
di rect i atceptanog arfong thé @@neliiﬂqﬂ)pﬁ}abeedél ﬂmgm tithie adknsitled dgeﬁSb viehgerlehigse

tufts cannot extend far enou%ﬁﬂgast t he end of the head of the toothbrush

to suf f PePdaeq thapfossing i élratﬁb@tlﬁ becoppietpd ak pait of geodwualn.
Addi 4 i ] b | i | d
£ hetDanditel PRl biin JBps Wi fols (A dhuties Mol dc bl Siftabagpal o Lo ds

tufts aflesdss énhaal foyrebdiearsasref the ngdsmh amﬂlfbamtélh,ewhﬂmast osangedhllyn.
Consequent, whi | e ese angled tufts rt. of .the teeth in a
sat i ;ffi@f’ﬁi%ﬁlenﬁh’ﬂ@%mt}’ﬁ E@ﬂgﬂ“r piter, Buspl gﬁé"? alh aﬁw‘ eﬂyotth‘?:}’efad } ©aned

suf fici ?is’é\Jibfe ﬁﬁﬁmwed cRaniAg BIYRRREAYRd | RBES homﬁcglﬂgivalnﬁafgm%téﬁct ion of

the tufts. Furt rior art toothbrushes disclose tufts of bristles
havi ng atoxiost ateas, dmgﬂlal‘ $wrfageg antdyptber kfrd do osarhsweasi dfitbe mdolever, there are

AR T TER TN FEA NG REN W SN TR BT
I I ngual nwalfsa(egs wambnﬁ QRANBF SecBRS oMk PIsSthat S oBE @R md¥kitefts sdcurdd wshes do
not pr O\{llléj t600tt}lljbrtlssh }Cl)éadszll,][f;‘ llo%;t?or;lt rlngstvd?srtlalefgor?lrtgg ?oc;stﬁgltulslg ﬂalf lg (e:xlref Lgtaalrlg ed
towards a direction along which the head extends from the handle. As such, these tufts
cannot extend far enough past the end of the head of the toothbrush to sufficiently
20  clean the molar teeth in the back of the mouth.
Additionally, in those brushes having tufts of bristles which angle
towards the handle and other tufts which angle away from the handle, all of such tufts
are essentially the same length and have the same cross-section. Consequently, while
these angled tufts may clean one part of the teeth in a satisfactory manner, other parts
25  of the teeth will not be cleaned sufficiently due to the homogeneous length, spacing
and cross-section of the tufts.
Further, prior art toothbrushes disclose tufts of bristles having at most
three different types of cross-sections. However, there are more than three parts of
the teeth which need to be cleaned by a brush (e.g. the outer buccal face, gingival
30 margin, interproximal areas, lingual surfaces and rearward most molars). As such,

prior art brushes do not provide tufts of sufficiently varied cross-section specifically

designed to clean all areas of the teeth.



.designed to clean all areas of the teeth. 0 B MAY 2002 -2 The present
i-nvention is directed to overcom ng one or nore of the problems setyfaayhog
above. Briefly sumrari zed, according to one aspect of the present

i nvention, a toothbrush includes a handle, a head extending fromthe

handl e, and a plurality of tufts of brisstles secured to the head. One of
the tufts is secured to the head 5 at "& 1ocation such that no other tuft is
secured to the head.at | ocation whi.ch is more di.stal fromthe handle than
the | ocation wher edrth%ep rgsr?élentYFPtl?r%lssaéﬁeﬁ?;eéiamto()vefcf‘i’gnﬂ%88? O*i'ﬁé’r%ﬁg Beyft s
angl ed byrahans s@iodRGbhees BrieloSEmhehBbd VR bQidNtd &ﬁg&sa@&yoflth@ﬁrée’ﬁﬁ@h s
tangent to or co-planar with a surface of the head through which the one
tuft is seEUHed 7 potihsutheingludehe handet ahead exteiding fromnty andim ek ahandl e

t owar ds LiE.ecld ng, 10 which t.he head.extends fromthe handle. By
angl i ng ? hugélgtﬁeo ttﬁﬁf %gsrlgt(laesscsre v rg% 9 %het eéﬁpf%% 8ﬁ leﬁﬁft%\bsr%?ﬁﬁr,edttﬂég‘? E'Fal‘Pi s
abl e 30 exh¢sdiipastch tiat apdtiwdr thites backdob thbdeidat HcEsn WMLH Rusiok! ean
nolars in the back of the nouth in a nore sufficient manner. According to

anot her g donpthe hendlethantthe focation yderfothgsineith|ivsesyrel msthadwad.e Tha head
ext endi ngn%_limst Qfgrll%ﬁpﬂ:aﬁout%dd%é e slgéfusést%laﬂ(l t&'hh Zrl’rlgéipgrlry;l{sr%e{/\grﬁi[cﬁelgﬁr ed to

t he head. Two of S are an acut e an

i magi nar yadgemetovdti @hplasart wily @rsurface of thetheptl Al@ugiwhictaths Wwinkaak i9kedud@l head
t hrough whi cgl?taee,ﬁv\o tufts are secured to the head. The two tufts have a
di f f er ento Eisareads ethesenectuft ig filted @vayifrem the handle iowardsp Wirectigroalgnsf

charﬁpt ewlﬁ(gﬂﬁ.%e}fégg%kt% hg\gmgftﬂeqﬁ% , cross-section, color, 20 naterial and

conbi nations thereof. Providing angled tufts which vary in their |ength,
cross-section, col @y anglingrthelose tuft aodbdcribed dmthet frevieod paraglaphstheuaft angl ed

tufts to,clean nore than one, part of the teeth. For anpl e, one type of
angl od ¢ i H16/19 FXieRd BRI thS Bt L Al Readeotdhe fonshlrusihpa ﬁ‘é‘ﬁd’ﬁ%@rm?lﬁb‘emof

angl ed t d padik! df 1Bk @duth S a iR BRI diBhaegas of the teeth. 25 According
to a third aspect of the invention, a toothbrush includes a handle, a head

ext endi ng from t he Awnuling taangther aspédtioflthe irtvgniadn, tatovthbofshlinclstdéses secur ed

to t head,, Th | t.i pl.i ci.t f tufts include.tufts w th at |east five
i 11 5F enbaigper et piaBing Bt Hiectatals” ppd Ginimaliin'eh 6%\t Brbles Febtied i ve
types of tifd Bsd: SERbIFMBe tifftefe eheH htSan3ibutinglé eantivelh A Basgiefytie teeth
(e.g. the outer buccal face, gingival margin, interproxinml areas, |ingual

sur f aces vameh isdangent do opse-phasanmath o pwase|of therheasethsoughovhish thes pue tufts

obj ect s, Jfegl s andyadyanaqes ok b PEORSIL aQcRMY62002, 3 dgventi on

'y~ u apprecia oma review o
f ol | owi ngelderedifiondl titkeg@np Rificharatleribthe dohsikiig efl leaptho did¥eréGioandolappended

claigs. %{]a?erti)a% a;meifc%gn%ri]r?a%otn(s) tﬁefrléaofficcorrpanyi ng draw ngs.

Providing angled tufts which vary in their length, cross-section, color,
materials or combinations thereof, allows such angled tufts to clean more than one part
of the teeth. For example, one type of angled tuft will clean the buccal face of teeth
while another type of angled tuft will clean the interproximal areas of the teeth.

25 According to a third aspect of the invention, a toothbrush includes a
handle, a head extending from the handle, and, a muitiplicity of tufts of bristles
secured to the head. The multiplicity of tufts include tufts with at least five different
types of cross-sections.

By providing tufts with at least five types of cross-sections, these tufts

30 can clean all areas of the teeth (e.g. the outer buccal face, gingival margin,

interproximal areas, lingual surfaces and rearward most molars) properly.

These and other aspects, objects, features and advantages of the present



-FIG 1 is a perspective view of a toothbrush according to the present 5
i-nvention; FIG 2 is a top view of the toothbrush of FIG 1; FIG 3 g

side view of the toothbrush of FIG 1; FIGs. 4 and 5 are partial si w%ﬂgz
of the head and respective portions of the tufts of the toothbrush of FIG
1, 10 FIG 6 is a partial sectional vigw of the head of the toothbrush
taken along the lines of 6-6 of FIG 37 "and FIG 7 perspective view of the
head andin@eRdd WAD bOTmd:B ty f egi nni ng
with FIGS. 1-3, a toot hb?bésaﬁg}iuél‘alelﬁioogg%g 29%egﬁééazﬂ%‘§rtfé8%‘”1§fig and a head
portion fmlowmrn& deteXeddeisriptiamof He prafedied eimbodinkmteatd appeRdedrbiairgy eindl |
Iengtho thb gOS&lOIS eferabl%/about 7.7 inches while the wdth of

head 14 &Y ]sen\‘;\f e ASEPPPYN & ARG abl y about 0.5 inches. A main
portion 16 of handFeGl2s @'ib@lsbé'@ﬂ/e]\ée\@ro? arfﬁgﬁbﬁlfsh %céﬂ?ﬂlhgrté{ tﬁé ﬁgegexﬁf
pol ypropyl ene. Renmi ning portions of handle 12, includi gri ppi ng

port i%on menféfptl onal Trademark 24 (preferabl y about . 83 20 i nches | ong) and

finger gripping po on .20 are. preferabl a thernDpIastlc

el astomer, prefer agm gﬂsa?é?P Vﬁg"b%f:&fz (htt)/ mglb ﬂgig Lor unhydrogenated oi |
filled bl ock CO- POIFYBES iPh skleWWih Of ISl tddultReiLEdTEF1es. 1 soprene having a shore
A hardness of between about 5 and about 70). Thunb gripping portion 18 and
a portion of fingeFl@sidppnh am)pmlehSIQ@Viﬁ:weDfeth@;hcade&ld)ﬂeslwueqpeﬂmnsal sed
ribs 22 P ty of the 25 handle. Ribs 22 are

pref erabw;{h.%&ﬁ ggkﬁ;esgopﬁlb\?musgﬁbé th reference to FIGS. 3-7, a plurality of

tuf t®) 26 of brist| &8Ga6es &pattiapdedtioniiedew bt thé hédieott MetthiinbSHEh thagh tuft is
made up of a | arge number of bristles, and all of the bristles are

preef er ablpng flae %‘iﬁrﬁfe@6 of e 3apvd fj ve different types of tufts secured to
t he head each tuft p f bot h
area and shape to tFG ‘?tpﬁgsiééaﬁrfefvl%%ZZﬁéﬁ&%il@Qté"?yr%gn% ﬂ{leep%jdl{]og% i's
made up whbthhrugdt b£EIG.or.nred of poly butyl ene-terephthal ate (PBT) vvlth an

abrasive such as k I|n cl ay les m X 8 MAY 2002 -4 throughout
the PBT. These bri mégr‘gltbgz?@éei %Bdﬂ?thg’ﬂ’ég IBGHCIB@@QHM%PPWO& ter,

prefgy ab%ﬂd a 844 g?ﬁﬁﬁslli Qfﬂf&h d5 fro@%ﬂ)ﬁ%ﬁnc Hn? n d#{}ﬁ%ﬁ B 8k Krareasur ed

fromsurface 30 i s about e cross-sectlonal
tufted aleagthf of toothtrush8l( & @bfewbl Y ablﬁit@ ”Squheewhﬂtt tieswidtl of hdadg4 at ftsf t

| d f ur.f pbout 5 . 01 h
(br of or aBAGFS! RPRIoRar SFecETponb R tageth A 63 apgiofoitsobiside 1AGHES) . There
is only poagl {¥BR A8dd ¥f b uﬁﬁwlﬁelcet@f ﬁlﬁ?ﬂoﬁﬂleﬁé‘deﬁlain%é ?&ﬁ%ﬁ@oﬁﬁﬁ&il@' st al

fromhandl e 14 than any other tuft. ‘A second type of tu e 32, is nmade
up of nyﬂb,nmchldmsaﬁmn@ gl\}m&nmpo@mne@ whiiatal dralemarkgd (plfef@allly ahryubr83and
col Ofdad bl xternal surf in the art,

o SES) BieltEs, Rhe) AR BBt Flfithe BORIOGS are brdiereby 0E of R MBS 2L !

over ti n’@laﬁt@rﬂeﬂdpx@ﬂirﬁoli Ik@at6iX b eti¥er t@h%bgéhatetdeortmtybhfgeﬁéted 8ilVAlled. bldklese
bristles are between out .005 to .009 inches in dianmeter, preferably .007

i iches | powobmeeredf styreee pecthhutadigne pnisoprene hgving £, sheendurasdness efnbstyeeace 30
of head %@q\ﬁosjgr?&;%&t 79; OTﬁg;(SﬁBeg?‘lppHEp&{Bﬁslgsaﬁaté £58bn A el chfiigt Ul t 32

i s about guare
portion 20 have a series of seventeen raised ribs 22 which aid in the gripability of the
25 handle. Ribs 22 are preferably .05 inches in width.

With reference to FIGs. 3-7, a plurality of tufts 26 of bristles are

secured to head 14 of the toothbrush. Each tuft is made up of a large number of
bristles, and all of the bristles are preferably end-rounded. There are five different
types of tufts secured to the head each tuft type having a cross-section which differs in
30 both area and shape to the other tuft types.
A first type of tuft, type 28, is made up of bristles formed of poly-

butylene-terephthalate (PBT) with an abrasive such as kaolin clay particles mixed



.15 As shown in FIG 6, type 32 tufts have a round cross-section. There are
between 8 and 12 type 32 tufts secured to head 14. A third type of bngAY 2007
type 34, is made up of bristles forned of PBT with an abrasive such”ds
kaolin clay particles mxed throughout the PBT. These bristles are between
about .005 to .009 inches in dianeter, preferably .007 inches in dianeter.

20 The length of these bristles, nmeasured fromsurface 30 of head 14, is

about . 440 inches, 0ssisectional . area, of h tuft. i.s about 0.0027
square i fl}gﬁ‘ééh.ouﬁ'ﬁhee_r %ﬁgr gﬁbeé? REE eseqraﬁfméeﬁa PR @gg tt?/pdébfgﬁﬂgﬁﬁflflsaﬁl%%tﬁ’ﬁ_ed to
head 14. pAFeRBBWOOT fndhle&in Bianteydte Bk lfeHbthSofah&sel 0k:k188) Ghéadhrel TrHaRMaMd t h

rounded ends. fourth type of tuft, type 36, is made up of bristles forned

of PBT 280wifthgadd4aisrabobt ¢48ustheas Tgairpss-seriagnap aftadcares fori tuBR& israbaghout
t he PBT. e bris re. bet out . 005 . 009 .inches in diangter,
et oAb I3 GaRkEShURS, HOGARR YR VBRAN mcired o B 1o NETecelor BalE L °

from sur{@ed cbioinchea@rdfédrablysthadslime44 Beivreheboutl D@5 ah@SE8saWid onal area
of each tuft 36 is about 0.0040 square inches. There are between four and

si x typeimesf Therg v oplypnedypradl tufh seouseds ipobgad; it mdat islocggdimers digak uf t s
are rect rf_[}%g ' D | nded ends, and are wi der across the head

t han type 5%41%245:&&} ??%ﬁlgﬁi ‘inal type of tuft, type 38, is made up of
bristles formed of A sécobdMppe 8D0IT, tppePBY, ivinidde ap efuydon Welicae™agypsaol i n
clay particles m xed throughout the PBT. The bristles are between about
.00s to bpgdes waichare iﬁormeérétté}% nﬁ#oef@#é@weg B8 ohthEsextingli iRkgt@r ASThe

| eng of: ISt . : 4, ] ut .3
50 itrll?:hesls %ﬁg&g%s@tgg?ﬁ gﬁ;gﬁuér%gghggfagg@ﬁéeﬁg& ttléglsggl?\g a gllljnt a\gé)ggﬁ square
i nches. drisheisaised evdraime én iffdieate drecexsint td widcl3tiettadthbruiskdumwedh.t @hbead 14.

As shown in FIG 6, type 36 tufts e rectangul ar in. shape wth rounded
ends, andaHes dedirvidiabont, 008 o feheTeans it ettt UG ar cas
of the vafidRuer t th $ends 6f iHREILARRY Cmehdtbdd Fr¥RCsueficb88 R 1REPIS; ReblPn
which is nore than four tines as |arge as any other tuft 10 secured to head

14. Al t hod¥hirshessi The cross-eedtiahal axes et dasbctuftoidisabovel PPédrsquare inchpe

bristles pof .each. t re ther materials can used.. As sugh, any
of ¢ ARG in Hek e h B Bl e B 3edRRy ofhetf B nei R ot
wi th or winihouiypan2abftasécagedstecheaasi4kaol in clay, 6.12 nylon with or w thout
an abrasive, or nylon IndicatorTM material with or without an abrasive. 15

Addi tional |y, the bpitBirdsepeptt ftn typetdds s made ppiofideisties formed of PR withar yi ng
| engt hs, _di aneters..crqgssy.section sh r - j-on areas, . col ors
IR e S e R A SR R RO T
seven, albktwéent dut WOSSto000N irivtleslth diametngprefbrably NED7 inoh&riddisthéteet i on D or
towards the direction opposite of direction D 20 by preferably |ess than

b
abou081 Thegieagtd of fhess Bipstien masasyred dromp surfagsodl obbeagelt de abews . dHdut 81

degrees, : rm%}e f , i . n i nary
st rai ght Frne 4 mﬁ?%hﬁcg&%%%g}eén@gﬁé%@?gggagcgﬁgfé(ﬁjggﬁhﬁ.lhg%é'suﬁlr‘%g%e 30
was fl at ,are betvaenteligin andtwelve tyheedd hiftsesedGredao hdad é4.c crspdhamar iniFIiCh Gur f ace
30. Two outer.ro of tufti 42 are angled towards direction D away from
handl e 12YPRAR%itHH R ArerGRABS i haps Witk TapRidfded opposite direction D
towards handl e 12 witfuiheyRXseRE, Hbetds, i@mafe L fdf @ﬁg%f&&ea%ftpdﬁﬁ gd

towards direction D away from handl’é 12. Toot hbrush 10 can be nade by the
f ol | @b ngvith en ebrasivei subh ias kgalireclay Ipartichatenided dorobghat dbePBHI | Tlexdei n t he

art. Each of the tufts of brist]e re. fornmed by gathering et her a
desired fit 2%t b%]_‘vf"%tl %@?o(?ossatosépgé‘%%‘as "_Elé‘meﬁﬁf’, p’ieg‘ﬁ%‘?lﬁ 'g\%ﬁ@ge%narret er.
The t uf t sgigmeter.naMhe i 1658K o€ thes8 bAsARE hed6#ed FdnPalrfacef3 02 MRad 1af iPdbout

i njection nol ding machine. An end of the tuft which is or will project into

t he nol d -44¥iinches.s Thaerosseketiomal arep off kach®ifh36 & st 0§40 square nnches.used
mass or bﬁlwlre ale Ecpcafteer? ?gurogndts?xetytpléthG tufts secured to head 14. As shown in FIG. 6,

30  type 36 tufts are rectangular in shape with rounded ends, and are wider across the head

than type 34 tufts.
A fifth and final type of tuft, type 38, is made up of bristles formed of



-0 8 MAY 2002 -6 The nold part bearing the tufts is then joined with another
portion of the nold which together define a cavity used to form maig 2000
portion 1 G of the toothbrush. The fused nmasses of the tufts are |lo gt%
“just within the cavity. Polypropylene is then injected into the cavity to
formportion 16 of 5 toothbrush 10. The pol ypropylene is then cool ed at
which point the partially finished t oot hbrush is noved to a second

t t at The | ed, hard d | | th
foked il A raiye stch & Kol Clop Birocke st Rapeaiont Jae ORE. dwend
mol di ng i@kl 9 bénm@elpgg&u& addsViof | b6‘9 siReds Bf gshels @légeémg % ﬁq%ﬁgé‘d mol d

havi ng cavities to formthe thunb grippling portio enark 24 and
finger ]djaxgctleppﬂ"ﬂlg lpth |06|the2£)b11Aldshmeanméchﬁ‘bnr:smtaasb@rtﬁ“rhelas luhénabdyt ect ed

into the whi ch the el ast is copled and finished toot hbr ush
10 is re é‘lf‘hF? oﬁl? (EOsFSediongh et § F?FB’r hrd & 30uh 0 YR8k sgeae inchgsg vaY 20

l.a tsootﬂkyrélﬁ&(ﬂéméwmﬂ aﬂdasa%pé%%)mﬁ& Redut @MPhelr € ﬁg%@gfsl?;g;\fg 48' y

section foll owed by a handl e( conprising tufts of brist 36, 38)
ar r angedype 3b dulys anediectahgulavm( shapel djithrrotindedr easwarddars exitleothanfty pd186

head( 14) aﬁd having different lengths,wth turts of bristles having either a
first grtB ‘er length or a second smaller length,with turts of

bristles(32, 34, 36, B&e@font the cdssbctimdl &%Esomtﬂe%gibhs RSB siRiel N every
| ongi tudinal row(42, 44)and adjacent tufts of bristles (32,34, 36, 38)of a

| ongi t udhfietype 3f(hag am«,m’rsmtrmawmglw niae itheg foue tifes 15 largd as lagy STt

| h, ch t hat, tufts of  brist 34 | di.nal
Fond82) PR BEEF e, AipDin abtaflc Piodiolbeirdrdbant 4uPd il W HE head
(14) and Hriktles o@fadt tust A8 0L, 3thep matlN&h beoidid! Utd Bath! aig 4f i Bridtiekt ed

towards a second direction opposite of the first di rectlon(D)and formng an
acut e arajtashegd tohheadnld eqnld he anagig)fsgm; fos eﬁ@all(e;LR)BTaw&hw veithayt @her tufts of

bri st1 eS2BReLR RIGHRUC oL S ILPUA! or LGS Aadfie cDgfhahavi ng ¢ he

first gre rtteh a Iraxactorized in

t hat QlJlntiwatcﬁr“bfnalmiaswlth(&a;vltﬁout adGbra3Ble. of a | ongitudinal z~ov~r (42, 44)
altetna~ir~gly have the first aid the second length. 3. The toothbrush

accdddi ng to cl ai nddisionslly, the pestissetithin@ tuf %‘ﬂal’tet‘é(F‘Fn tuftsecapthayg | st | es (~2,
34, 36, f \ V@ hnds? rosé a e the
fizst an‘%ﬁ%’ﬁ% 185%45% ddérﬁgterst h‘;%s£ Sé%kf‘ﬁ%ﬁt olf‘!ﬁbrgptfg é%:élggél%edqs %%liag;néldo tits
prceedngmadiabfrmffeh@rmmtnalszed in that tufts off’ br| stles (~2, 34) ~6, 38)
ar xazaged in the ~gnga, t ud~al e of t han
appr oxi matel y ~1 0Bt 1 Bl he. 4@1@%@“% 3@)‘56? Pl 08 g5 T k‘%%) T4 _
lie (R ghsrdt%er s uﬁ)&tm BRY tQharib e Plie&BOn og?oﬁlepémrec%n@t eri zed
in that the further tub of briatlos (2~) aec~trod t ho fl~onk~al $~oe end

of t20 o bypreferably) lessathan ahoutafli g!ﬁgneasf mmpwiftrn’slv beltyeen] abpaiy p8elggwics Ito t he
;'; g{:gggnéb(lﬂ)t &il;.fietglre}ég,lanad ggtrq&fgaa-my B R}ﬁ%gal ;[:esa(r:e EvdeI A, f%nfgtméf of the
straight line 40 which is tangent to surface 30 of head 14. If surface 30 was flat,
rather than curved, then line 40 would be co-planar with surface 30. Two outer rows
of tufts 42 are angled towards direction D away from handle 12. An inner row of tufts
25 44 are angled opposite direction D towards handle 12 with the exception of large tuft
28 which is tilted towards direction D away from handle 12.

Toothbrush 10 can be made by the following process which is generally
understood by those skilled in the art. Each of the tufts of bristles are formed by
gathering together a desired amount of bristles of a selected material, length and

30 diameter. The tufts are then inserted into apertures in part of a mold of an injection
molding machine. An end of the tuft which is or will project into the mold cavity is

then melted to join the bristles together in a fused mass or ball at that end of the tuft.
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second smaller length, with {ufis of bnsucs (32, 34, 36, 38) of the first and second

length being provided in every longitudingl row (42, 44) aud adjacent 1ufls of brigtles

(32, 34, 36, 38) of a longitndinal row (42, 44) aliernatingly having the first and the

second length, characterized in that tufls of bristles (32, 34 ) in & longitdinal
row (42 ) are tilted in a first direction (D) towards the free end of the hepd (14) and
tufis of bristles ( 36, 3B) of another longitudinal Tow ( 44) are tilted towards

a gecond direction opposite of the first direction (D) and forming an acule angle with
the surface (3 0) of the herd (14),

and by a further tufi of bristles (28) being secpred to the frontal fee ond of
the head (14) and being tilted substantially only towards the first direction (D) and

having the first greater length.
2. The toothbrush of claim 1, characterized in that all tufis of hristles

(32, 34, 36, 38) of a longitudinal row (42, 44) altemnatingly have the first and the

second lemgth. .
3. The toothbrush according to claim 1 or 2, characterized in that all tyfis

of bristles (32, 34, 36, 38) of every longitudinal row (42, 44) alternatingly have the
Lirst and the second length.

4. The toothbrush sccording to any of the preceding claims, characterized
in that tufis of bristles (32, 34, 36, 38) arranged in the longitndinal rows (42, 44) form
an angle of less than approximately §1 degrees with the surface (30) of the head (40).
S, The toothbrysh according to any of the preceding claims, characterized
in that the further tuft of bristles (28) secured {o the frontal free end of the head (14)
forms an angle of approximately 81 degrees with the surface (30) of the head (14).

6, The toothbrush aceording to any of the preceding claims, characterized
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7. The toothbrush according 1o any of the preceding claims, characterized
in that at least some tufis of bristles (28, 32, 34, 36, 38) provide & different color.
B, Tho toothbrush according to any of the preceding claims, characterized
in that at least some tafis of bristles (28, 32, 34, 36, 38) hiave different orpss-sectional
preas.
S The toothbrysh according to any of the preceding clgims, charactetized
in thet at Jeast some tufts of brisfles (28, 32, 34, 36, 38) have a different cross-sectional
shape.
10. ‘ The toothbruysh according to any of the preceding olaims, characterized
in that at least some tufis of bristles (28, 32, 34, 36, 38) consist of different material,
11, The toothbrush aecording to any of the preceding claims, characterized

in thet the cross-sectional area of the further tuft of bristles (28) is at least four times
the size of the cross-sectional area of any other tufi of bristles (32, 34, 36, 38) secured
to the head (14),

12. The toothbrush according to gny of the preceding claims, characterized
in that no other tuft of bristles (32, 34, 36, 38) is secured to the head (14) st a Jogation
that is farther away from the handle (12) than the location at which the further tuft of

bristles (28) is secured to the head (14).
13, The toothbrush according to any of the preceding claims, characterized

in that the first greater Jength and the second smaller length differ from each other by

approximalely 2.286 m (0.090 inches).
14. The iootbhrush according to any of the preceding claims, characterized

in that the fivst greater length is approximately 11.1§ mm (0.440 inches) or the scoond
smaller length is 8.89 mm (0,350 inches).

15, The toothbrush according to any of the preceding claims, characlerized
in that the cross-seotion of the tufls of bristles (32, 34, 36, 28) sranged on the
rearward section of the head (14) provides a cross-sectional area of 3,02 mm?, (0,0045
square inches) or 1,74 mm® (0.0027 square inches) or 2.58 mm? (0.0040 square inches)
or 5,42 mm? (0.084 square inches) and that the cross-section of the further tuf of
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in that the bristles sesured o the head (14) are made from PBT, from 6,12-nylon or
from A nylon-Indicaters (Trade Mark) materigl, each with or without gbrasive, such 3s
for insiance kaolin clay,



