ELASTOVERI C DENTAL FLOSS CROSS REFERENCE TO RELATED APPLI CATI ONS 100011
This application clainms priority to U S. Provisional Patent Application No.
61/ 258, 410 2billesdosn Novenber 5, 2009, which is incorporaras226iensicss by

ref erence. BACKGROUND [0002] The use of dental floss and other interdental
cl eaners are an inportant part of dental hygiene, and are used to renove

pl ague and other particulate from between the teeth and under the gum i ne,
e.g., areas in the nouth WABASTOMPRIGODENIMICEDOSS reach. Frequently, these
are the initiation sites of tooth decay, especially if not cleaned

regul arly. However, €EROSSWRHEFEREDIH T@ REAATESNAPRIACATHONSS and gingivitis
still develop in these areas. Thus, there is a continuing need to devel op
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strips of Vi n anet er / di pensi However, teeth are
not al l &%&$E§F§%§6@§?éﬁﬁg?§;%ﬁ hﬁb?‘&?@?ﬁﬁ‘ﬂﬁﬁ?ngV8§§e?ﬁat has a
di aneter | ess than the distance betmeen the teeth results in inefficient or
i neffective cl eani ng between the th. In addition, a space usually
resi des between the gum and two %%ﬁgggﬁﬁhﬁaeth that is usually larger than
t he di amgon) Ohe SRR adntdl I1BSSand 3RRr Ritdrd @it Bibarets@@idiehpBfiart P&oPdeBal | S
difficult. Dental fl oss users occasionally use dental floss to massage the

guns, buthygigss and gre pied daregione plafiyeang ptheppariculietion briween thatreth 40dsul t i ng i n
pot ent i alynRMRAR] Ghet Q% QHZEE‘ in &&Q%h wRbH kRABrisR UBE CAUTR FSHfabyRr Obl ens

i ncl ude manuf acturing dental flosses havi ng a w der dianeter. This may pose
pr obl ens thesswe die laléla‘ilqn Wfb@)ﬂé{ﬁ@ﬁ}’ capaciatly gt eleanad gpaplady alfevererf | osses, or
even Nor Gl PAEER! mihGRRES calRLEEALNIR R BLAINE AU 4:8hs SRR At &

i ncrease of force. Th orce exerted to pass the 0Ss between’ the teeth is
i mredi at eﬂwcmén@@&wdmdﬁe/elphelom tf@stl‘pﬁatﬁgaéﬁwsv\een the teeth, usually
resultin I ) Itlng i n possible

| acerati g%dsg]a%alﬂgll al%oéek%raap@ﬁwst"‘%esxo?rggg%g?r%agﬁl t‘g(tégd to pass the floss
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or for tq nt a exer i ons d the like.
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| evel of tcathpg@ﬁtl cizing oil. These gel ati nous polynmers usually are too
jelly-like %néi | ack sufficient ql dity to be used in dental fl oss
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havi ng m crocapsul es associated with a portion of the floss that wll burst
and release a color to indicate use of the floss. U S. Patent No.
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6, 029, 678, the disclosure of which is incorporated by reference herein in
its entirety, discloses a "gel" dental floss that conprises a core nateri al
and a gelwoaberisa9si n which the core material provides Por/tsadmiosicaant
tensile strength and the gel conponent provides for softness of the fl oss.
U.S. Patent No. 6,161,555, the disclosure of which is incorporated by
reference herein in its entirety, discloses a dental floss in the formof a
st rand grl?]\teaﬁfel }ﬂmielzfng(am Q"Bésﬁ gblamhcmg pblmél@\il&dillbia@hoé ﬁﬁfz -ligé mengdih and |
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bl ock copgl wike POl ypropylene, a plasticizer, an optional flavorant, and

an optional colorant. The el astoneric dental floss preferably can be
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or inj ectflognis msadseugnbf SrPxttntNe. 6878797, érsliscBBure bAghiohBIih@ridraekbe opol ymer,
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oct agonal *SSEhil BT R ﬂPEE@nfﬁES‘tﬁhF"ﬂd@Nbf‘b@I}ﬂ sup(ace, i & Hasp oughout ,
ranges abeelﬂ&ade(a@ﬂae gslhgffetdm{bch&sg)r descri bi ng each and every value that is
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in adefinition in the present disclosure and that of a cited reference,
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met hods  g®mY9 6P Rel (3@ los6r@ B8 vich GSRQMIratkd ¥y RferedRE pnGORSH 8L cr@fery,Ne €l ement s
descri bed t her éi r? . 6)813 Unl ess g{ﬁ%érw sye s%?c% & %T pee cent ages and
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on the active weight he materi al e recitati cific value
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vari abi | {detesd . an anount
of 10% may fﬁgﬁaﬁ&qgﬂgé&&y (%Src /é Ag%\?ﬁﬁ(?glfgg? nneOfgfs{r%rf%;(op;pema asur enent
t hat wi | frobeelsppriag ingiredcddugh teavdeergtiood ilbyroyéibisigh t@asﬂersgexcgﬂdl nary skill in
the art. 0 S risi di over that a |t|on may
be ef fecl OOBglé%brsdé& }\é\i?lzrf rg% an’(fdgggeve dgrrltﬁ i35 C?’H%OSB’QPS@ §| tion
conpri sesuch problemesd bl end of an el astoneric bl ock copol ymer, preferabl y a
styrene-et hyl ene-butyl ene-styrene (SEBS) bl ock copol yner, pol ypropyl ene
honmopol ynmer, and a plasticizer, and is a deformable and stretchable solid,
that narrows as it is stretched. EWMQRYCorrpositi on may be stretched up to

3000% of éﬁ naI é\efgtﬁo and re ntowthin 100%to 120% of its

ori gi nal [OIO g‘? ‘Eﬂer’rc CRREdSS ﬁ%‘%?sﬁ P 't lqapiong glasteprgantenia hat paricons” as
it beconafargéd #Ucheithd vﬁﬂﬂut HrEHkﬁ{gQﬁ\S no@al F63siA %%eﬁlﬁbd e @B MRL di ameter
when rel axed. Thus, the g onposition may be stretched to be mani pul ated

bet ween PBYELF imprRyed %‘Idag?éﬂer\ﬁiﬁ%lﬁaﬁ%t?é]%ﬁguﬁ@ taRebley piypassaging the geyn.ahesan t he
area. 10@dpktihdlandrtef Rrusedn& NBAl BRio% ea f&n@ilﬁgs&ﬁﬁgﬁb%l ntal floss is in
the formof a solid gel conposition, may be produced by extrusion

nmet hods or injection nolding net hods known by persons having ordinary skill
inthe art into filanments that also exhibit a gel |ike consistency, e.g.,
are readily deformabl e and stretchable, but return to their original size
and shape after such deformation and 7stretchl ng. It is preferred that the
conposition conprise an elastoneric polyneric material conprising from 80
to 99% by wei ght of an SEBS (styreneethyl ene/ butyl ene-styrene) bl ock

copol ymer having an unsaturated m d-block chain, from1l to 20% by wei ght of
a poI ypropyl ene hormpol yner, from 0 01 to 5% by wei ght of a m neral oil.
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100161 Any suitabl e SEBS bl ock copol ymer can be used so long as it provides
a final conposition having the desired properties described herein. U S.

Pat ent Now®O 261138409846 and 5, 508, 334 di scl ose vari ous SEBETAspalops®sss havi ng
jelly-like characteristics, but the polyner described therein are not
practical for use as a dental floss due to their undesirable tensile
strength at break and el ongation at break characteristics. The present

i nvent or s{OjSﬂsﬁomeread)oﬂiIrr&ht meﬂdstoateheddmitfmks dohmpsisesaolehd abelasradeidy m xi ng
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20 N - mi nueadureld &h@nnm 4284 &Itﬁn%mama@toﬂa g?%ﬁ% 96f QI thin 7ofr@rm1a addn Wi de
sanpl e, as nmeasured on an Instron 4464 with 6x105 Pa ( si g) grips, of
mor e t harflongemn ai bigakme mintt opp & THN Yade saplsi Jriafsurehpn syl &rwa@ nor e
general oomki@uikd 1195"@)'%1’193 %fm%rtgéﬂ(@%ch Ais a crystalline pol yrrer end

bl ock segnent of rene; and is a elastomeric polynmer center bl ock
segnent a¥0ldb Ifyf(l’@thﬁwlélﬁ@lw yh‘ieﬁéﬁjomeméisétabﬁl%& le prpkseddy sxisicarorar e referred
to as SE r ariety of
cormr of aPTsy v FapF SHIEE S G0l B dldRel Do Bl A eI L % e

gui del i néemppaymefed mirerad i, andppewsd flagpram, anfen dmgnlnal@dlqwmpmu‘ghashe ®he
poly(eth - I I e rtions nco ti ble such
that t heig)l’@gﬁe ?g%éegtr@)ﬁ%ﬁ%%gg}édééwwﬁ?%%Iﬁgfsse Uonal Shfl 1¥ U eCtr?Ii grP Irérlﬁﬁldomal ns of
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chai ns. gsegtadoqal ns serve to crosslink and reinforce the structure. This
physi cal el as Oeric network structure is reversible, and heati ng the

pol ymer above the softening point of polystyrene tenporarily disrupts the
structure, which can be restao o QUE ) e tenperature. [0018] The
SEBS bl ock copol ynmers usef ul frents can i nclude a broad
range of [@xigr gaeseammoh)gmckra&l@es&rrms}e@w Qiéhh{drﬂrf@r dedtbiy datipgld ehayi os of

appr oxi rratel fg F‘ |l ess to 481 60 or hi gher Vari ous

styrene- é’t‘lﬂﬁ/ WB erEgs (A PerRaenYibikthe 558f sidiesclasted asghsrisrringg ofy

avai | abl enef @ ﬁh&idInoghzﬂmefeaéncm@H&elﬁaﬂa RebY SitofHARNRI0R] refeRABARY

(di vi si ons. of Shell any under trade designations Kraton G 1651,
Kr at on Gﬂ)fg(?ﬁtlref{?sath@)ﬂle@’%G 2 gdliqt fe fqfieition i the pregen disglopre el pol yner s

al so can ik rfetdntZ A ROEnd dielde cstRlO M Qidl@éﬁ?ﬁe%ﬁl?&lthﬁ§ adl dppeci fic
Gavity of 0.92, Brookfi el d Viscosit a 25 wei percent solids

sol ution meﬁw%maﬁéﬁénmse,zs@lwssww@9¥@pgon@ﬁt g, t@mem@tsz@smd deeeimt a 20
wei ght p‘ﬁf(ﬁ?ﬁnféﬁl JtitSwR0 Lﬂ‘&)lifg@ a'll%ef’c@tht&ﬁ%@ %nda:;m(?tég exéxggs%g i'lerzitﬂ%nét yrene to

et hyl ene and butyl ene wei ght ratios can vary re wthin the follow ng
ratios 1916mher<21@ tigpspegiticapgn sippidzg: undgstpqd tozafem@ peRBntFE:s b Greight. ThHe: 73,

28: 72, 2Qnédnts QQe fe badld Edthe %al\g%elg’ﬁgolﬁtk m%én96 T hg’?ecﬁ;[lon of a specific

value herein is intended to denote that value, plus or minus a degree of variability to account

for errors in measurements. For example, an amount of 10% may include 9.5% or 10.5%,
given the degree of error in measurement that will be appreciated and understood by those
having ordinary skill in the art.

[0014] It was a surprising discovery that a gel composition may be effectively used as a
dental floss. Generally, the gel composition comprises a melted blend of an elastomeric
block copolymer, preferably a styrene-ethylene-butylene-styrene (SEBS) block copolymer,
polypropylene homopolymer, and a plasticizer, and is a deformable and stretchable solid, that
narrows as it is stretched. The gel composition may be stretched up to 3000% of its original

length, and return to within 100% to 120% of its original length when relaxed. Generally, the



36: 64, 37:63, 38:62, 39:61, 40:60, 41:59, 42:58, 43:57, 44:65, 45:55,
46: 54, 47:53, 48:52, 49:51, 50:50, 51:49 and the like. O her ratio val ues
of | ess twarro®sd®sor hi gher than 51:49 are al so possi bIPET/US2010/055656

gel composition “narrows” as it becomes stretched, and “thickens” or returns to its original
diameter when relaxed. Thus, the gel composition may be stretched to be manipulated
between teeth, and relaxed when contacting the gums, e.g., to clean the area.

[0015] In preferred embodiments, the elastomeric dental floss is in the form of a solid gel
composition, and may be produced by extrusion methods or injection molding methods
known by persons having ordinary skill in the art into filaments that also exhibit a gel like
consistency, e.g., are readily deformable and stretchable, but return to their original size and
shape after such deformation and stretching. It is preferred that the composition comprise an
elastomeric polymeric material comprising from 80 to 99% by weight of an SEBS (styrene-
ethylene/butylene-styrene) block copolymer having an unsaturated mid-block chain, from 1
to 20% by weight of a polypropylene homopolymer, from 0.01 to 5% by weight of a mineral
oil. The composition may further contain from 0.001% to 1% by weight of a colorant, and
from 0.05 to 1.5% of a flavorant.

[0016] Any suitable SEBS block copolymer can be used so long as it provides a final
composition having the desired properties described herein. U.S. Patent Nos. 5,334,646 and
5,508,334 disclose various SEBS copolymers having jelly-like characteristics, but the
polymer described therein are not practical for use as a dental floss due to their undesirable
tensile strength at break and elongation at break characteristics. The present inventors
discovered that a suitable dental floss could be made by mixing from 1 to 20% by weight of a
homopolymer of polypropylene with the SEBS and a plasticizing oil to provide an
elastomeric composition that can be elongated up to 1,500% of its initial length without
breaking, that has a tensile strength peak at breaking point, for a 2 mm wide sample, as
measured on an Instron 4464 with 2.76x10° Pa (40 psig) grips, of less than 20 N -min, and
that has an elongation at breaking point, for a 2 mm wide sample, as measured on an Instron
4464 with 2.76x10° Pa (40 psig) grips, of more than 100%.

[0017] Suitable block copolymers employed have the more general configuration A-B-A
wherein each A is a crystalline polymer end block segment of polystyrene; and B is a
elastomeric polymer center block segment of poly(ethylene-butylene). These block polymers
often are referred to as SEBS block copolymers, and are readily available from a variety of
commercially available sources, or can be specially designed using the guidelines provided
herein, depending on the desired properties. The poly(ethylene-butylene) and polystyrene
portions may be incompatible such that they can form a two-phase system consisting of sub-
micron domains of glassy polystyrene interconnected by flexible poly(ethylene-butylene)

chains. These domains serve to crosslink and reinforce the structure. This physical



100201 Ot her suitable block copolynmers useful are those manufactured by
Kuraray Co., Ltd., Tokyo, Japan, under the tradenanme SEPTONTm These bl ock
copol ynerwoi2ocl/osd®s for exanpl e, styrene-ethyl ene/ propylPemarssaignessss bl ock
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t he i kejookajeomkesusthbly BlobOstpo 5HETRIsEhPdrb YhoR tsndfRelrbtis; KAREPARY, ke, and
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Tufflo oils, other white mneral oils include: Bayol, Benol  American,

Bl andol , Tokvakksn. updesdre tradprgmes EPRKINIY| Thesp plock kopoheresoinclugmfasl | Penet eck,
Primol, Brafp® styRa8t&endMdpiibR-dijrke b1dR H(sEBsPLGTpEr €d in the various
enbodi rrentas p;whg?"%t he gl’egsﬁg%};ri C }z:ro ol \S/rr\eq)r%@i%ﬂse h(ydr o)getgaet ed, and that the

m d- bl ockthtlﬁlzsﬂ/lwtxl@!egwre@twkmqmméw hétyeapsibyleae-cthglere/propdengnsat ur at ed.
The el asyOnRL b6 lp@)qﬂj,éf BEPS) Lhehetike SEBS or ot her SEPTON copol yner

conpri ses from% Yoto 9 %byib’vve(l?giﬁt1 of the nmelted blend, nore preferably

f r om 709400811985 blepkcepqlyradrdeitist FEBS on$ RN prefosdly anainmpst wigr &fed bl y from
85% 90% 50135,"”% h froSt M, oI i - gneric

copol yma?r0 éga/n ra%llél;eq’ I?‘?%:gp%%%)g 1? Smﬁb%% gé;%v@ibg%t% Q)(E)’fﬂ&esnt t {?P‘g%lgll,lt%?hge ., 35%to 35%
or 30% ¢lastemgerjyrmafkare @abltdirmt the plastipokey @l ogfial peherdpelropdmyepetynies. i ncl uded in
t he bl end ;i of from1%to,20%. i based on the weight of
t he nel tg%}h%f)%gl,%%n%l?ém %l%r 3feaofn§nefcrlaolr%aﬁ'%l? %)eviﬁ%&tﬂl%%%w S?UC% eferably, 5%
10% or Ca¥panyD@N ®Phigpoyeeal $D49% PSR Polppropylee! SDY8 NGO MEPogkdpstinbl end of

pol yprop e | yner el ast oner i.c. bl o C I ... and the

addi t i veés/%l%grgaeréa%qg}x?prmnﬁgggg’ aﬂ‘zﬁﬁg@eguﬁ?%’n(g‘{iaﬁggﬁe égg\{h\‘f’ 8% from 30%to
100% by ineinging onbeihfiBoun by agy thb@pche ERobeliet alat by infludin 4 2fhdro 99% and
nost preferably nore than 95% 100251 The el astoneric dental floss

Composi t TMHEL A BPE ISR (RIGPHE PROPRIESTH MA i TGS e/t astemeifor i ng
agent s tdpblyiRy, abgorelsg@ble AeAtAlGRss HoduclEf HRAEhibIA KL thgli deBis&aBlsiigl oils as
wel | as vargéﬁus flavaring al dehydes, esters, alcohols, and sim|lar

mat er i al ¥rengh apdelangatien ptbgeak suikiqte tar a dnfal flpssdrqdyet oi |'s of spearmint,

pepper ni [pb22] WL as fAReculsBSFAER@Sor GeQY Brac®AdEare RiHHA i RicUsy BRI j Or am

ci nnanon, lenmon, line, grapefruit, and orange.” Al so useful are such

cheni cali8clyde whbgr pEicessmg o ish agprtatiinistand paphthenie pairqlewsnpidbsd highlyt s enpl oy t he
oils of peppermnt and spearm nt The flavoring agent may be incorporated
in the gel conposition at a concentration of 0.01%to 5 % by weight, nore
preferably fromO0.05 to 1.5% and mor & preferably, fromO0.1%to 1% by

wei ght. The gel conpositions may al so i nclude one or nore colors, e.g.,
0.001%to 1% and nore preferably fromO0.01%to 0.5% by wei ght of the
overal | conposition. The elastoneric dental floss therefore may be slightly
colored, or may be transluscent or transparent, although a col ored product
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100281 The el astomeric dental floss may al so conprise an antiseptic or
antim crobial selected from hal ogenated di phenyl ethers (e.g., triclosan,
cetyl pyrwoioiunsv@hl ori de (CPC)), herbal extracts and egseniSe@b/osicses (e. g.
rosemary extract, thynol, menthol, eucalyptol, nethyl salicylate),

bi sguani de antiseptics (e.g., chlorhexidine, alexidine or octenidine),
quat ernary anmoni um conpounds (e.g., cetylpyridiniumchloride), phenolic

anti sept Iréﬁnedhﬁ?ﬁ@fftlbdieegaraﬂﬂw aﬁh@ ﬁi@pﬁtl@ﬂ[crt@@d Qﬂ'téﬂhﬁicﬁl%ade&@ﬁtbfplaméum metal ions
.g., zinc salts, for exanp zinc citrate, zinc oxide, zinc |lactate, and
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enbodlnents the el astoneric den | oss optlona l'y conprise anal gesic
agents, AEianeny tiddigwd ponelsding dsoresiins orparaffing pfmedernte iodigh mdpmilatat i ons

t her eof 1030 InaRy fiRh BiiNGe mawﬁéra%a%wmqlg%gﬁ ale. EJ(a s offbegrégala&g{]opy | ene

and el astoneric copol yner preferab are nel ted toge

pl ast i ci zemmgreedllyodp inglude Azpde® pp]ryblannﬂa,rivdmgemndfmbibewneﬂaod palysgertehe gel to
retain a I ture then may be
ext ruded Vii?l élpg]‘lg‘%:f#gt&loq'%r%tygp%{e eﬂ{j%pthgg gg‘h%{e”g an s a O)fls‘ll owed to cool.

The ext r pdbtutsimsencudanid-14(320\ds), hedp (429 M), AAP0dé@Meh e H; 1 59960 Kay,gl-afly cr oss

he. of amat e igh o Aeoaf Mo anERY N DR Lo R ACRR T N WP FIRCE 1o

to 1000%37asm@t1b®f§ vﬂ;umm)thjmeE@amn@nest @10 Vinepsitiyf) & ctipsl Boesh dinget er  of

tnat c he SaBRC ey BRLTHAERR B PSR s e b ol g roasur e

on a cir RGO Pﬂm@aﬁd BERED o) pthafldhllfﬂ)ﬂhﬁleﬁ[ awlseiﬁabdeysﬁydp Belad), Aed@n3 M and

nost pre ot her oss sections are used, such as
rect angquBiarn% %é%‘?ﬁ‘ﬁfvr%ﬂ?ﬁat }(9(3@10 tetekdYlarpol, Parol; Renstegh. d¥imed Profals t he
dent al flsosex,hay teaikwi dt h Wi t hi n the range of from1l to 5 mm nore

preferabl(}/ from1.5 to 3 nm  and nost preferably 2 mm and a thickness of
from1 t &53hdyis Eecbinélﬁf‘eYaalBP%/enPl?OéFﬁleI“SZBattﬂé? Jasmeric coppdymsst  pref er abl y

1.5 nMm Hay@y¥@dnatedl tanWhHiak th@%n&lgfoggcﬁalﬂii@e g, Qﬁly%@/ﬁf:opﬁl'em&)glrymgif efcgs gel is not

i mportant, since the gel will continu€ to stret and narrow when applied
bet ween thwtyed hThfﬁhsmeflc cepabimes, cither g $EBondther SEPFOW cdpammerer t hat

al l ows fesmpdiRs #6h sH9, t§|99‘%%y%é’fﬁgpthg %lt&ﬁﬁgﬁ m%pe%%éraﬂ-?%roﬁl Fk QTEr i C

dental floss also preferably has a basis weig he range of from1
to 10 gr ifoniommecterably fiomet08e Yo, finfbmpﬁpfﬁfﬂwlﬁ frigirRS%a At ono <5 Ypridieer abl y
from1l.6 0 an apparent
density g%g??grﬁn%mé Jgﬁnp#wgmr%%gqg& H’?Jé?ra:%)r?&ﬁ%&ﬁg&gb%% XOP% g/m and
nmost pr efeighbdfystyrengns- 9. ¥3o t 0035%,g)t ﬁﬁ)%Thes mvéna@éladhapﬂdympyiénet he eI astoneric

dent al r r.o mm nore
pref er ab}l&ﬁ(?po%%eg Sema[lgegﬁgﬁg R and s(%{m{ gg}%er R 5¢ in(?1 “6 4 mm
100321 Tthe vestight b Dthre mieltedddertdainofel m@fsraphye‘fom 20 Itqli%\,ranb mostt;rr&temh@dS%p to

1, 500% of, O| ts ?g/l ginal length w thout breaking. Using an | NSTRON(r)

appar at us, ’pre efably and INSTRON(r) 4464, commercially available from

| nstron (miﬁﬂo’l’}wtqvenau chiaposir@a, inMAding @rephedisd bfend h@o@pﬁﬁiy&ﬁéhdnﬁo@@fﬁeaj floss

can be test d for hon at and t st rengt at the

br eaki ng®'Poi nfomelgfgoe‘f{gg Oyymetr*rf’gd%}?s"t%ilf(i %F%h%‘é‘c@éesdgeéﬁgﬁdt ?f’nalni ps

capabl e ﬁxfaﬂ‘mindbm@oxﬁ h@%s&[ﬂdwbﬁvel@m d’felaermateaﬁléix@%d?ap{eﬂ&abmﬁlf@)n 75%he sanpl es
of the e agg)f})rre C % flostglh%%}i in the Instron apparatus may have a

t hi cknes¥ °»ﬁn<51%05taf TR mgfe a4t the minimumcenter notch, with a
total w piobsjofhekstvMeriaBehta fﬂo%ﬁﬂ)oﬁﬁor%%a@ BNV R IGO0 Shée fﬁtoﬂn@e not ch,
and a notch leﬂgth of 11 mm Thus, di aneter of the relaxed specinmen is

1.9 nm PEh FlaZorgneents F‘i’é’tfémbﬁ‘étia‘almluée thtearWﬁthnn@ﬁép eHPrijaheidsasat t he
center Ofell RevanehCihvbnd Q@eh%&dés?er@falcgln% §§J‘§?1lnﬁar O3R! fdshpRs bhs testing
procedure, the el astomeric dental floss preferab y has tensile strength
peak at YR} Ml isdidswilypf speamintgAPRIng winterasees, jpsefray: alovss stgess t han 20
N-m and, §%tuprn%ij%faﬁp lcﬁﬁnérﬁocﬁs 1&%%”1u§'1§ glr\s gtmlil-gﬁd Gl t%p&fﬁsg g%@%@éh floss

al so prefera has an el ongation’ at &a Ing poin or nm w de sanpl e
(at the ‘%:I@ﬁ’tl(‘éifs agmepthel, pasvarls, andjanethole a€eritatimembddimenssempay the pils off gr eat er
than 100% nore preferably greater than 150% and nost preferably greater
than 200% 100341 The el astoneric dental floss conpositions also may be
coated on to a core to be used as dental floss. The core may be a fiber,
which may be a nultifilanment fiber of polypropylene, nylon, polyester, or
ot her polyners capable of inparting a tensile strength and/or rigidity to
the floss, and may be any fiber known by those of skill in the art to be
useful for form ng a dent aI floss th hods of rranuf acturl ng such fi ber
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exanple, a core is arranged in a coil fashion and then coated with the gel
conposition to forma dental floss. The length of the dental floss is

gover ned W9 20hsh@agt h of the gel conposition, and whenPaSas20mhesege!
conposition and core will simultaneously elongate. In one enbodi nent, the
tensile strength of the core is greater than the tensile strength of the
gel conposition, so that if the gel conposition fractures under stress, the

Core renPepyertnint gt s.ﬁeaﬁmﬂlt., THeQlal b @B RN it @flobrted iR t&r%‘? Mpo@iﬁpl? ghi ment,
the tensile strengt of%)tth%ggel conposition is greater than the tensile
PRat

st rengt h 3Pn{HREalY 4 004 by freighie meb REeferalbyt ftnme 8 Odi et Yosandese the gel
coMpoS! U ipaltehBUBHAIS 0114 @AY bewdlght. frle LLIQSHAREINE Ay bR Llual Bufli Of the
t he 03 has ubrolﬁen, t he

two emnbodi nent s, althou?h one conponent of ot her
conponentcoloenaEn8 0P Hp dc t %, @darore prefarabdn femdit Ynta. Hebylwsightalfite, ovaslla dent al
f1 oss whigh, beeaksuhj,k ' r eat [ ort an the user.

[ 0037] Tﬁe Ip%rcljcessi ng actgrﬁgl%t(?Lghagﬁﬁ%é%fr%fglgnn%ﬁﬁ)%z;g%}g’g%@ﬁeg %ﬁ%zls"'t%()eneri c dental
fl oss of trahdussensoeirarsparentirddipwghit @loned produst is pdefgperddi ng on t he fi nal

roperti | tizone, si.ngl e-screw extruder is. used having a
\F;ar !Oet y ?028 rgﬁgs ﬁ%%‘g ? X%Sc’)) %@%o%ﬁ%‘ %ﬁ? aety lﬁgnaéf i @%«'eefr EHPPIER ﬁ%ﬁé‘”’t&‘gmﬁrgg‘ﬁpté duc eg
(e.g., ciseleutdfrom flectiderigubcarces,fabtanivty, ketisegicar asthaipedial @eh@gmargbsic etc. ). The

screw di aneter .can vary dependi ng.on the .scal e of product manufactured,
from any\%ﬁeen&sea?t?gl a'fgl-aé’@' ?ﬁ%ms’gﬂ" é{Bnesi“éﬂr%?m? lcﬁtg?,"ﬁ‘%’ é‘?a@éfﬂmﬁo‘fﬂa@&'?ner ci al
scal e apphd catbicniens hteste Hand dgbodininfakieydestsl Nbss compdiRions hapbgicaampabl e of

designin itable extruder to manufacture the el astoneric dental fl oss
conposi t ?’?fﬁ“é’% E]Igf”ﬁ%’ ?Weﬁ%’iléa 1 SAREe- gt Bifeqaueth ef Biaside onodelding maiesialspr ocess

havi ng acifibd dnili&yell @y usces OfHothbR HiR 1l intB@FkelcBt RINQPILESNs ﬁ%r%%@e floss.
[0038] Alternpatively, the elastoneric dental floss products can be

manuf act (IS FYISSH inchite du ¥R nadingied do. searms fuerideagpdivm flvarisee havi ng

or di nary pstiskm flftorlddesodfutn M&Adﬂu%pﬁﬁ?@;eé, Sodim ARSI BNERY a@nDYiulAD! € i nj ection
nol di ng et hod and appar atus, using the guidelines provided herein. [0039]
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El astonmeric dental floss products were nade and conpared to conmercially
avai | abl &ogefhitoatrhpspbals apweld acmixturdttherefvent i ve el astomeric dental floss was

prepar ed Ldbiﬂ”?ﬂeteld%me:ﬁé idQI%ali ﬂ%sf‘?qu%]ﬂéd confPie gﬂr%e%&ﬁ%fegvge%\{l a(?lfl;l-lr' [ extruder,

(Motto Ltda, Sao Paul o, Brazi aving a screw-di anet mm an L/13
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var rous. Someu MM st oS R NG R WRnBEE SRS BLASRST L0 (e

ext ruder flofsead tenperatures at the various zones were (Z1 = 175C, and Z2 =
175C). T r t 00l in a water cooling tank naintained at 28C.
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and 3% by wei.ght of m.nt flavoring. T el astoneric_ dental floss had a
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el astoner.ic dental floss was conpared to conventional dental floss products
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then may be extruded or injection molded into sheets or strands and allowed to cool. The
extruded sheets and strands may be of any diameter, and have any cross section shape (e.g.,
circle, square, star, rectangle, etc.). Preferably, the diameter of the extrusion is such that
when the gel is stretched 150% to 1000%, and thus causing the diameter to narrow, the
narrowed diameter of the gel composition may easily slide between the teeth. It is preferred
that the dental floss have a diameter of from 0.5 mm to 10 mm, as measured on a circular
cross-section, and more preferably from 1.0 mm to 3 mm, and most preferably 2 mm. When
other cross sections are used, such as rectangular (flattened film-like materials), it is preferred
that the dental floss have a width within the range of from 1 to 5 mm, more preferably from
1.5 to 3 mm, and most preferably 2 mm, and a thickness of from 1 to 5 mm, more preferably
from 1.25 to 2.5 mm, and most preferably 1.5 mm. However, it will be noted that the exact
diameter of the gel is not important, since the gel will continue to stretch and narrow when
applied between the teeth until it reaches a sufficiently narrow diameter that allows for the
gel to slide between the teeth.

[0031] The elastomeric dental floss also preferably has a basis weight within the range of
from 1 to 10 gram/m, and more preferably from 1.5 to 5 g/m, and most preferably from 1.6 to
3.5 g¢/m. The elastomeric dental floss preferably has an apparent density of from 0.25 to 2.5
g/m, more preferably from 0.5 to 1.5 g/m, and most preferably from 0.75 to 1 g/m. The
average diameter of the elastomeric dental floss before breaking preferably ranges from 0.1 to
0.75 mm, more preferably from 0.2 to 0.5 mm, and most preferably from 0.3 to 0.4 mm.
[0032] The elastomeric dental floss preferably can be stretched up to 1,500% of its original
length without breaking. Using an INSTRON® apparatus, preferably and INSTRON® 4464,
commercially available from Instron Corporation, Norwood, MA, samples of the elastomeric
dental floss can be tested for elqngation at break and tensile strength peak at the breaking
point. Preferably, the Instron apparatus is used with grips capable of holding the sample at or
near 2.76x10° Pa (40 psig). The samples of the elastomeric dental floss used in the Instron
apparatus may have a thickness of 2 mm, a width of 2 mm at the minimum center notch, with
a total width of 10 mm, and a length of 29.5 mm on each side of the notch, and a notch length
of 11 mm. Thus, the diameter of the relaxed specimen is 1.9 mm, which is approximately
equal to the width and thickness at the center of the notch in the middle of the sample.

[0033] Using this testing procedure, the elastomeric dental floss preferably has tensile
strength peak at breaking point of less than 22 N'm, more preferably less than 20 N-m, and
most preferably less than 18 N-m. The elastomeric dental floss also preferably has an

elongation at breaking point, for a 2 mm wide sample (at the center of the notch — i.e., at its



C3 Dinensions (relaxed specinen) 01.9mm 0 -0.65mm 0- 0.65mMm W 1.25mm T
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WO 2011/057095 PCT/US2010/055656

thinnest point), of greater than 100%, more preferably greater than 150%, and most
preferably greater than 200%.

[0034] The elastomeric dental floss compositions also may be coated on to a core to be used
as dental floss. The core may be a fiber, which may be a multifilament fiber of
polypropylene, nylon, polyester, or other polymers capable of imparting a tensile strength
and/or rigidity to the floss, and may be any fiber known by those of skill in the art to be
useful for forming a dental floss. Methods of manufacturing such fiber flosses are well
known in the art. For example, fiber dental floss may be produced from nylon, as nylon salt
is polymerized and the resulting polymer is pumped or extruded to form monofilaments. The
filaments are allowed to harden, and then combined to form a strand of floss. Dental floss
fibers may be produced from polytetrafluoroethylene (PTFE). The polymer is melted and
extruded into thin strands. Following manufacture of the fiber floss, the fiber floss is passed
through the compositions so that the fiber becomes coated. Method for coating fiber dental
floss/core is also known in the art. In one embodiment, the fiber dental floss/core is treated in
an emulsion bath comprising the gel compositions. The emulsion bath may optionally
contain one or more waxes which adhere to the fiber floss, and thereby cause the gel
composition to adhere to the core. In another embodiment, fiber floss comprising a non-
PTFE fiber is coated with a first and a second coating overlaying the first coating. The first
coating is a nylon bonding coating, and the second coating is a composition.

[0035] In providing a multifilament coated core, the composition and number of the
filaments must be chosen. The number of filaments will be from 2 to 250 and preferably 2 to
100 depending on the denier of the filaments. The filaments may be twisted with 1 to 5
twists per inch to form the ribbon of floss. The twisting provides integrity of the floss on the
spool and during subsequent handling, e.g., coating. Flavors can also be applied as a liquid
or a solid. It is preferred to use a spray dried solid. Likewise, the various other additives can
be applied as a liquid or a solid. When applied as a liquid the floss is dried prior to being
wound onto a spool. The drying can be by radiant drying or air drying. After drying, the floss
is wound onto a spool. The fibers may then be removed from the spool and coated with the
gel composition.

[0036] In another aspect, the core within the gel coated core may have differing or alternative
arrangements within the gel; that is to say, the core does not necessarily need to be straight,
or taut when coated with the gel composition. Thus, the core may be relaxed, or formed into
a “coil” shape when coated with the gel composition. Such an arrangement may be desirable

to resist breakage of the dental floss, e.g., to provide two separate breaking points. Thus, for
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example, a core is arranged in a coil fashion and then coated with the gel composition to form
a dental floss. The length of the dental floss is governed by the length of the gel composition,
and when used, the gel composition and core will simultaneously elongate. In one
embodiment, the tensile strength of the core is greater than the tensile strength of the gel
composition, so that if the gel composition fractures under stress, the core remains intact, e.g.,
to floss between teeth. In another embodiment, the tensile strength of the gel composition is
greater than the tensile strength of the core, so that if the core fractures under stress, the gel
composition remains intact, e.g., to tloss between teeth. In either of the two embodiments,
although one component of the floss has broken, the other component remains intact. Such
an arrangement may be desirable, as a dental floss which breaks while being used often
creates discomfort on the user.

[0037] The processing conditions used to manufacture the elastomeric dental floss of the
preferred embodiments will vary depending on the final properties. Preferably, a multizone
single-screw extruder is used having a variety of die shapes to accommodate the different
shapes to be produced (e.g., circular, rectangular, film-like, star-shaped, octagonal, etc.). The
screw diameter can vary depending on the scale of product manufactured, from anywhere
from 25-30 mm for lab scale, to much larger for commercial scale applications. Those
having ordinary skill in the art are capable of designing a suitable extruder to manufacture the
elastomeric dental floss compositions using the guidelines provided herein. A coextrusion
process having a multiple layers could also be used to produce the dental floss.

[0038] Alternatively, the elastomeric dental floss products can be manufactured using an
injection molding technique. Again, those having ordinary skill in the art will be capable of
designing a suitable injection molding method and apparatus, using the guidelines provided
herein. (

[0039] The preferred embodiments now will be described in more detail with reference to the

following non-limiting examples.

EXAMPLES
[0040] Elastomeric dental floss products were made and compared to commercially available
dental floss products. The inventive elastomeric dental floss was prepared by melt extrusion
in a multi-zone single screw MIOTTO® extruder, (Miotto Ltda, Sao Paulo, Brazil), having a
screw diameter of 30 mm, an L/D ratio of 25, a compression rate of 1/3, a nominal capacity
of 60 kg/hr, and a material flow rate of 12 m/sec. The extruder body temperatures at the
various zones were (Z1 = 164°C; Z2 = 164°C; Z3 = 173; and Z4 = 172°C), and the extruder
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Tensil e strength peak at breaking point (specinmen 2 nmw de) 17.6 N 55N mn
30N 24N m n El ongation at breaking point (specinen 2 nmw de) 201% 14-20%
21% xx MO44/0Fh@®sSresults reveal that the el astoneric a#emttskomlossse pr oduct
prepared in Sanple 1 had superior dinensions at maxi num el ongati on before
breaki ng, superior tensile strength peak at

head temperatures at the various zones were (Z1 = 175°C; and Z2 = 175°C). The product
was cooled in a water cooling tank maintained at 28°C.

[0041] The elastomeric dental floss was prepared by admixing in the extruder 100% by
weight, based on the total weight of the dental floss, of a polymer blend of SEBS (styrene-
ethylene/propylene-styrene) block copolymer 25.8%, a propylene homopolymer 19.396%, a
naphthenic mineral oil 51.7%, 0.1% of antioxidant/stabilizer component, 0.02% by weight of
a colorant, and 3% by weight of mint flavoring. The elastomeric dental floss had a diameter
of 1.9 mm, a basis weight of 2.45 g/m, and an apparent density of 0.83 g/m. This inventive
dental floss was labeled Sample 1.

[0042] The elastomeric dental floss was compared to conventional dental floss products
prepared from the following components: polyamide nylon fiber (C1), polypropylene fiber
(C2), and PTFE, polytetrafluoroethylene (C3). The inventive sample was prepared to have
the following dimensions: a width of 2 mm at the minimum center notch, with a total width
of 10 mm, and a length of 29.5 mm on each side of the notch, and a notch length of 11 mm.
[0043] Each sample was tested on an INSTRON® 4464 tensile apparatus to measure the
dimensions at break, tensile strength peak at breaking point, and elongation at breaking point.
The materials were notched, as described above, to facilitate breaking. The results of the

experiment are shown in Table 1 below.

Table 1

Current Current Current
PARAMETERS Nylon Fiber PP fiber PTFE
material type Sample 1 Cl1 C2 C3
Dimensions (relaxed W 1.25mm
specimen) 1.9mm O ~0.65mm | B~ 0.65mm | T 0.06mm
Basis weight 2.45g/m 0.1025g/m | 0.0765g/m 0.087g/m
Apparent density 0.83g/cm 0.94g/cm 0.83g/cm 0/85g/cl
Average dimensions at
maximum elongation before Minimum Minimum Minimum
breaking 0.31mm change change change
Tensile strength peak at
breaking point (specimen 2
mm wide) 176 N 55N min 30N 24N min
Elongation at breaking point
(specimen 2 mm wide) 201% 14-20% 21% XX

[0044] The results reveal that the elastomeric dental floss product prepared in Sample 1 had

superior dimensions at maximum elongation before breaking, superior tensile strength peak at

11



br eaki ng, and superior elongation at breaking, when conpared to
conventional fiber dental floss products. 100451 The invention has been

descri bedwabkouesmosh reference to illustrative exanpl esPChaiS2010/05%5¢ 0 be
understood that the invention is not limted to the disclosed enbodi nents.
Alterations and nodifications that would occur to one of skill in the art

upon reading the specification are also within the scope of the invention,
whi ch i s betakinp.etld isupetibeclappesog dreakiag, Bhen cbihpdrddio TaatenbiaC Hbérslemhiai med i s:
1. An elastoneric dental floss conposition conprising: a. a blend of an

el ast oneri’e pd?‘%)“(‘ff?‘ copol yner and pol ypropyl ene; and b. a plasticizer. 2.The

conposi t ij@5pThehddniiod haseed dstriled @b&leasitHa8RFdn6e 1iREKaGRRALMPIEE, bGPPI i Ses a
styrene- et h)gl egcja/ but yéqene-_styr_en,e bl ock copol yner. 3. The conposition of any

0C]| 9] €
precedi nd® ©IPaMAYersipadrtaat theipeendpmyis mehpited th thsdisclospstimghodiments.

Alterations and modifications that would occur to one of skill in the art upon reading the
specification are also within the scope of the invention, which is defined in the appended

claims.
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conprises 50%to 99% by wei ght of the blend. 4. The conposition of any
preceding claim wherein the pol ypropyl ene conprises 1% to 50% by wei ght of
t he bl endwo2oTins7@snposi ti on of any precedi ng claim wheceius2e1e55656
conposition conprises from30%to 99% by wei ght of the blend. 6. The
conposition of any preceding claim wherein the styrene-ethyl ene/butyl ene-
styrene bl ock copol yner conprises 20%to 40% by wei ght of styrene. 7.The
conposition of any precedi ng clai mChhBvigin the plasticizer is a m neral

oi |, napht heni. oil? %{ a conbi nation thereof. 8.The conposition of any
precedin li?rt}‘sf PHeP comprising a flavorant, a colorant, a fluoride ion

source, an abF\ﬁ%ia‘dt@meﬁﬂdaﬁdlIﬂs&pioh@oﬁﬁoxﬁd&ﬂpﬂﬂslﬁgobl al agent an anal gesic
agent, an anti-infl tory agent, a coagulant, a vita $ a conbi nation
he

t hereof. 9. Th& conpYeR ‘?f&HCB‘FmQﬁS}CB‘P%‘%‘é’a bygrer aridi nelyPigRe 8‘? @n conposi ti on
is in the Raip of @plasticizer.

2. The composition of claim 1, wherein the elastomeric block copolymer comprises a

styrene-ethylene/butylene-styrene block copolymer.

3. The composition of any preceding claim, wherein the elastomeric block copolymer

comprises 50% to 99% by weight of the blend.

4. The composition of any preceding claim, wherein the polypropylene comprises 1% to

50% by weight of the blend.

5. The composition of any preceding claim, wherein the composition comprises from

30% to 99% by weight of the blend.

6. The composition of any preceding claim, wherein the styrene-ethylene/butylene-

styrene block copolymer comprises 20% to 40% by weight of styrene.

7. The composition of any preceding claim, wherein the plasticizer is a mineral oil,

naphthenic oil, or a combination thereof.
8. The composition of any preceding claim, further comprising a flavorant, a colorant, a
fluoride ion source, an abrasive, an antiseptic or antimicrobial agent, an analgesic

agent, an anti-inflammatory agent, a coagulant, a vitamin, or a combination thereof.

9. The composition of any preceding claim, wherein the composition is in the form of a

dental floss that can be elongated up to 1,500% of its initial length without breaking.

10.  The composition of any preceding claim, wherein the composition is in the form of a

dental floss that has a tensile strength peak at breaking point, for a 2 mm wide sample,
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dental floss that can be elongated up to 1,500% of its initial |ength

wi t hout breaking. 10. The conposition of any preceding claim wherein the
conposi t iwo 2081/65m95he form of a dental floss that has aPCEnskéie/osissengt h
peak at breaking point, for a 2 mmw de sanple, as neasured on an Instron
4464 with 2.76x105 Pa (40 psig) grips, of less than 20 N .mn. 11.The
conposition of any preceding claim wherein the conposition is in the form
of a dental fhossstida@bn hakhstod €168 iwith S16xe0TTLN4PRAY gaibs, RF R3KiInAG2PRI Nt, for a
2 mMm w de sanple, as neasured on an Instron 4464 with 2.76x105 Pa (40 psigQ)
grips, of less™han 18 N .min 12. The conposition of any preceding claim
wherein the conposition is in the formof a dental floss that has an

el ongation at_breaking point, for a 2 nmw de sanple, as neasured on an

I nstron 4464 W wnzzoslgszqe@nquca@nga@la@y wieiepsthe egimpepitien isHathe fg0%wf a13. The
conposition o r i 1.2 I HROSI 3 Al wlad o he form
of a dental f{i%nzésmf %attﬁﬁﬁggsygﬂ&lg?g%ﬂ é%%%a%}e%%a{% ng %%)% nt, de%rséngpl% nm w de
sanpl e, as measuraswedan anloset 446h WAthG4 6wi @ Pa 240785 @BpRaf [ed0thps I Y gri ps, of
nore than 200%;,14. The conposition of any preceding claim wherein the
conposition is in the formof a dental floss that has an average di aneter
at maxi mnum el ongati on before breaking, for a 2 nmw de sanple, as neasured

on an | ngbronpddQd LD, &r 085k ERGA0 RS Din Al RSl isiS8S (i nalt 0- 35 M
dental floss that has an elongation at breaking point, for a 2 mm wide sample, as

measured on an Instron 4464 with 2.76x10° Pa (40 psig) grips, of more than 100%.

13.  The composition of any preceding claim, wherein the composition is in the form of a
dental floss that has an elongation at breaking point, for a 2 mm wide sample, as

measured on an Instron 4464 with 2.76x10° Pa (40 psig) grips, of more than 200%.

14.  The composition of any preceding claim, wherein the composition is in the form of a
dental floss that has an average diameter at maximum elongation before breaking, for
a 2 mm wide sample, as measured on an Instron 4464 with 2.76x10° Pa (40 psig)

grips, of less than 0.35 mm.

14



