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[ 00011 The use of dental floss and other interdental cleaners are an

i mpor t antwpant2/mwbssdent al hygi ene, and are used to renovecplumgue/osssd7 ot her
particul ate frombetween the teeth antd under the gumline, e.g., areas in
the nouth where a toot hbrush cannot reach. Frequently, these are the
initiation sites of tooth decay, especially if not cleaned regularly.
However, even with routine maintenance, caries and gingivitis still devel op
in these areas. Thus, there is a continuing need to devel op nore effective
dental flosses. [00021 §ﬂ§5 ly Iinear strips of a

mat eri al having a flxedD(é[B’E e#ﬁ§§§§??§gég‘lneﬁilons However , pteeth are

not all equally spaced apart. Thus, use of a dental floss that has a

di aneter | ess than the d'Stancﬁggiﬁéﬁﬁﬂﬂﬁge teeth results in inefficient or

i neffective cl eaning between t addition, a space usually
r esi des [0t R ust bed@tlﬂrﬂas%dncﬁ whenidjealeamnl cléaeits Iaretdnamporsanumlaéﬂ dentelar ger t han

t he di ameter of dent floss, and efficient cleani of . such area is

di f fi cuhygiensefpdAre ‘Fﬂegé%reﬁ‘g?é"r %la‘@i’(?é‘ﬁif’%ﬁré?wuﬁi efe %h&gleenftp%ge thyagd massage the
guns, buhdedaRtzam lfde0s ez&e@eﬁl ie dduyh wkee o thbwkE Barpul fegtl. Fadduentlyesul ting in
potential damage to t gum [00031 Solﬂtlons to overcone such probl ens

i ncl ude theshtie Hetnititing SH%Srﬁfé‘POﬂ? fiesas gperially Hgotelganpdeedp ¥eVFhi s may pose

pr obl engydsigf AhtiRSmdihteniYe, REicdiahd Liakihiis k@ PSR liRhgRr aréhs AMRisChedel OSSES, OF
even nornal dianeter flosses bet ween the teeth mnthout a substanti al

|ncreasé%bﬁnﬂ@ﬂ@%m%¢ﬁékW@PEéwé%%ﬁf@ﬁ‘F@mb%%ﬁ“the fl oss between the teeth is
I medi ai 0Y) f)@rltﬁ%@éis eré(‘g%nérglﬁy ﬁﬂe%;ﬁ%? § %tep@lt WERB alied tigekfr adisual 1y

resul ting |n a pai nful l'ision with the guns, and resulting in possible
| acer at fl@tﬁbdlmnnblmseéfdwmger tegth aretnp &l e‘l@&lbﬂ@aceﬂ@r’@é Berusedl @ ¢enghdesst he 1 oss

beteen il st Gk s SAHIR didifhcl baRSerl e RORSLUADA idifient DS irecB! |

chil dren may even be di scourage rom f ossi ng e to possib
sel f-i nfc]eamngbbtwcqnuhfr testh. [r0Rid1ibn Gedpate uveally redides betmsen de amtllamﬂ @\SP are known

in the dg‘(lri];%éeln? t,re%h(?haE 18,us él?l e%%a%%h@(ﬁgrgétgrsoffdgﬂtalmg ghd Qﬁ’i dle}?tr clI'é%PﬁlE of Or f or

t oys, 0SS, han rcising , cushi ons, t he
Pat ent Blod.arda, i83ulfidlt6 Dentalfl s 5@8; d&Ba‘s;onhlﬂbeusmdsmhkﬂmsf @snztsﬁagvx/lfhecgmnar e

I ncor o at(ﬁgtggﬁ%slrsffes];ggéeer% y arct,1 Bird w%exll Pnul | e% deesﬂ dfn,rg )e(r% %dtenctila?&am%gg % the gel atinous

Conposi an 1 ntina
pol y(st yu@ne- et hyl ene-but yl ene- styrene) triblock copolynmer with a high

e R AR ARG SR G B RO TR RS gL 1 °

appl i cakli@ngianRee.atisemal Pése rpr@ﬂdn& indolt@ s 1t @ be dlfﬁtftﬂab pasdDrger d1ameter

2012/ 06%§>s4s§§) gév%%%g%r%/l 911531316&662 flosses, between the teeth without a substantial increase of
force. The force exerted to pass the floss between the teeth is immediately released once the
floss passes between the teeth, usually resulting in a painful collision with the gums, and
resulting in possible lacerations and bleeding. Also this “extra” force exerted to pass the floss
between the teeth can cause the floss to shred and fray. Thus, small children may even be
discouraged from flossing due to possible self-inflicted injuries.
[0004] Gelatinous elastomeric articles are known in the art, and often are used as handles for
umbrellas, brushes, or for toys, dental floss, hand exercising grips, cushions, and the like.
U.S. Patent Nos. 5,334,646, and 5,508,334, the disclosures of which are incorporated by
reference herein in their entirety, discloses a gelatinous composition comprised of an intimate
blend admixture of poly(styrene-ethylene-butylene-styrene) triblock copolymer with a high

level of a plasticizing oil. These gelatinous polymers usually are too jelly-like and lack

sufficient rigidity to be used in dental floss applications, because, inter alia, they tend to break



2 too easily upon elongation (i.e., the tensile strength at break is too

hi gh, and the el ongation at break is too |ow for practical use). U S

Pat ent NowO2pPBBIE32, the di scl osure of which is incorpecatusdoloysseef er ence

herein in its entirety, discloses oriegnted gels useful in a variety of

applications such as | ow frequency vibration applications, danping of

mechani cal structures, and the like. [0005] U S. Patent No. 5,755,243, the

di scl osure of which is incorporated by reference herein inits entirety,

di scl oses a dental floss conprised of a fi ber core, surrounded by an

elastonerlc oTter } uter grovkdes E ofter oatlng on a

t hi cker f9%¥ENReE© g‘ﬁloﬂ %@Pst‘]iGSH brqal &dioo Bigh. and dherg ‘B’%“qntaéel fis

not st r ethedaRl Bo Bikefok Prat @l hsenew ST pdedk Ne0s 862, F2sihBidls@lbsud SSshibtsisdi scl osed

in US. Patent No. 5,875,797, the disclosure of which is i ncor porat ed by

r ef er enc A NEREH Qyelereaceharsip it ¥ enfirety, dpglogssoringied gelgmefubma: varipg ofii scl osur e

of whi ch apSlicdafGR BN BIEH frBYich&f BB ERGEPPBEBbAS, H{ﬁn}hB@oﬁﬁédhﬁxﬁEaX sthichgtoses

partlculate modi fi ed el astoneric flosses in which particulate nodification

agent s ardd Bediker adsorbed to the surface of the floss or enbedded in the

surface @doosPe J PASS: N(I @%?bﬁ%ﬁ dife ?otsﬁ@tof Mich ¥ 13&1’5?1(%;@ {/g?e Hes !ergﬁlur e of

which is incorporated by reference hereininits élsc oses a

dent al f lipbEsentizasy, dipclopesacienipkilise sonasod plat lgbr V\QI‘HBUHOWF?@ bypm dftstcurh@d I 0ss

that will £

paent G260 BN e FRR friich Qlnt Qb BELE R oS beck IS BB ef or ence

her ei n i poitis Oémﬂbssehuy thedlos<itsol ésnoa sttqyeiable dentoahe ifnhﬂsfﬂ)et ha¢. Aoimplar ses a

core nat I r .the core, materi al V|des for

suff|C|e§&&%%ﬁ§gg ?é%gq}ﬁg%dgézg7%ghwg§ 8ﬁéﬁfWB$€?ﬂH€§xF§? Wof t ness of

t he fl osseferehcs.hefeat 1amtfs eiN@rety ULS PafehByo. t5i9a 8 80 chaodistl @ufof Wiichhis i s

i ncorporated by reference herei ntiret di scl.oses a dental floss

inthe f 6ncﬂ{p8fa¥e§ by %ﬁ 4 eret“éﬁ‘el%r?‘&g@ Cf‘%? s&%ﬁ@l%% Iﬁﬁfﬁhﬁ%ﬁ%\%’ﬁf’r’l‘ii gh tear

dt r elngt h flases inﬁﬁﬁﬂﬂ;ﬁ%dﬂla@i}n&(ﬁﬁé‘altlbﬁ agdn’fsgtf’egéﬂlher :{dg&ﬁ&i tlo@(ﬂaséilf | kHa@ driue AR egoi ng
evel opnen ere renmnins a heed to devel op denta 0SS conpositions

t hat sol9%m§W@hahpgﬁléﬁgm‘% [ 0008] Accordingly, sone enbodiments of

the presewoe] U\SEPtEQMNPS W1, 085, the@@Dloddre bf WBiSh GARTPoRA Dby fBInBS hQBRT | C
matri x containing one or nore particles, wherein the dental floss is

adapt ed SUEHFIEERE d%iflofeéégﬁnt@ﬁ@sﬁlﬁa"% IHCRRPSBIES ABPcaAtesh I EPEEOBPIGR? ude from
t he mat r fgYssl that Wil b@SSInG G 164304 B18r B $ndidaéd B8 ST RE ﬂBé%n@‘ $@aehigss is applied to

the dental floss. W) 2012/ 060843PCT/ US2010/ 055667
6,029,678, the disclosure of which is incorporated by reference hereln in its entirety,
discloses a “gel” dental floss that comprises a core material and a gel material in which the
core material provides for sufficient tensile strength and the gel component provides for
softness of the floss. 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 form of a strand or tape made
from gels having improved high tear strength and improved high tensile strength.
[0007] Despite the foregoing developments, there remains a need to develop dental floss

compositions that solve such problems.

SUMMARY
[0008] Accordingly, some embodiments of the present invention provide a dental floss
comprising an elastomeric matrix containing one or more particles, wherein the dental floss is
adapted such that at least one of said one or more particles protrude from the matrix in

increasing amounts as increasing tensile stress is applied to the dental floss.



[0009] In certain enbodinents, the elastonmeric matrix conprises: (a) a

bl end of an el astoneric bl ock copol yner and pol ypropyl ene; and (b) a

pl asti ci 2#0.20120@0848] I n certain enbodi ments, the dental pCirassoiossweDVi ded
by a process wherein the el astoneric Bl ock copol yner, the pol ypropyl ene,
the plasticizer and at | east one of the one or nore particles are m xed and
subsequently extruded or injected. [0011l] In certain enbodi nents, the

el astoneri ¢ bl ock copol yner conprises a styreneet hyl ene/ butyl ene-styrene

bl ock copolynmer. [0012] In certain enbodinents, the elastoneric bl ock

copol yne rlses 50%to 99% by wei ght of the. bl end [0013] In certain
engodyneﬂ9%’ ThesT AR PR digiFs nige E%ﬁﬁ??géng§§@Bm5@@d@¢tW@ﬁ@ﬁWJof t he bl end.

[0014] | rl6@kdeAt Blo 1@9&@@%@ @BAnE WRHIR6S230% t 0 99% by wei ght  of
the dental floss. [00 %é{n certai n _embodi nents, the
styrene- diHY) Shesrptiepibedigeatsythedentad flgesds propises hee Pioewp P tho% t o 40% by

wei ght 0fela§{o}f{eﬁ@§locl[ Q6et, @h&[ﬁﬁ}p‘%ﬂ}l&@f?@ﬂ)l%@&éﬁ anfi Q?le QEJ ﬁhczc?t{e oS a

m neral oil, naphthenic oi I, a conbi nation thereo certain
enbodlneﬁ@%ePmﬁ@ﬁﬁ@ﬁmawdﬁn®sgwﬁmﬂﬂhéﬁﬁu®ﬁﬁvuww@da fIavorant a colorant, a

f1uoride |ha) Apuk: ?ﬁenﬁ’)@dﬁfé}l{sStﬁcpElhﬁorﬁémc%&dk@oﬁ&%%racl?l nfElsoiheanal gest ¢

agent, an an I-inflanmmatory agent, a coa amn
conblnatE@mkm@%WMbn@ﬂwwo¢QOﬂh@mebﬁwt0018] In certain enbodlnents t he

dent al f'[ﬁﬁ% ceﬁ?ﬁ%&r{%g%&n%n th@glgls[ nd beol c‘ic%loq grtc%gl u%&%ﬁfé]t g% of an

initial reakin ain-e e dent al
fl oss hagwgmteh&ebbn$trength peak at breaklng point, for a 2 nmmw de

Fg‘ggl te h aiﬂQﬂégF Sqlé%(_?ldﬁ g@ {f‘ gxglgtrslst %‘%oqirgg'}% enl\%\:c%rrl]lpgses ?éjiogoJ/:;%y(welgth% tﬂ% grips, of
blend.
[0014] In certain embodiments, the blend comprises 30% to 99% by weight of the dental
floss.
[0015] In certain embodiments, the styrene-ethylene/butylene-styrene block copolymer
comprises 20% to 40% by weight of styrene.
[0016] In certain embodiments, the plasticizer is a mineral oil, naphthenic oil, or a
combination thereof.
[0017] In certain embodiments, the dental floss further comprises a flavorant, a colorant, a
fluoride ion source, an antiseptic or antimicrobial agent, an analgesic agent, an anti-
inflammatory agent, a coagulant, a vitamin, and a combination of two or more thereof.
[0018] In certain embodiments, the dental floss is adapted to withstand being elongated up to
1500% of an initial length without breaking.
[0019] In certain embodiments, the dental floss has a tensile strength peak at breaking point,
for a 2 mm wide sample, as measured on an Instron 4464 with 2.76x105 Pa (40 psig) grips, of
less than 20 N *min or less than 18 N *min.
[0020] In certain embodiments, the dental floss has an elongation at breaking point, for a 2
mm wide sample, as measured on an Instron 4464 with 2.76x105 Pa (40 psig) grips, of more
than 100% or more than 200%.
[0021] In certain embodiments, the dental floss has a maximum elongation before breaking,

for a 2 mm wide sample, as measured on an Instron 4464 with 2.76x105 Pa (40 psig) grips, of

less than 0.35 mm.



[0020] In certain enbodi nents, the dental floss has an el ongation at
breaking point, for a 2 mm w de sanple, as neasured on an Instron 4464 with
2. 76x105 wa 2DepsiBg) gri ps, of nmore than 100% or nore PhaS2Q0865660021] I n
certain enbodi nents, the dental floss4has a maxi num el ongati on before
breaking, for a 2 nmw de sanple, as neasured on an Instron 4464 wth
2.76x105 Pa (40 psig) grips, of less than 0.35 mMmm WD

2012/ 060843PCT/ US2010/ 055667 4 [0022] In certain enbodi nents, the one or
nore particles are present in an anount greater than 2% by wei ght based on
a wei ght (fbf tge dent ah | oss. c[00231 I n cerltai n enbodi nents, the one or
more par {40271 GHYB eRROLRENS Jhe CRIILT PASYClS ALRTERDLIA AR 280U § % bns. In
some enba@hessweibii®aedonarveidt 6f 1atditglies. have an average di aneter of
about 350 m.crons.. In certain enbodinents, the floss has a particle

0024 C
density &1028] cegpn %@P?@%F@%ﬁ?ﬁ@e F ssparticlesdiars & ayerRpoamasheiseatsr | east

one of tRRAn3HE Mol NEsRRY dnloliRfentsSthe Bn@BAGE Y& iPRE hdve e anelREiRthidr om t he
group consi Stl}r;f% of silica, precipitated cal cium carbonate, di-calcium
Y IRIERP

phosphat ef abeue 8t-al | ine alumno-silicate, precipitated silica, glass
beads, 9'[(ﬂ}§§][ RURRLE Smb&diRS s, ThEAQS H%‘sgf d%gt]iclef@e'hﬁw & oM. RRELEsmBNd pol yners

having a nmelting point above 200C n cértain enbodi nents, a
st r et che 003811y certeip nebedimpefs, af lvest damelahe freqs snost pasticdé¢rdslan ehrasiicce a r el axed

I ength i ar%cl:l' 'séli%) Oecpi?inté 'tt%lgg(?{gmﬁl%@ggz liliéanglﬁgigﬁﬁé@ca?m gérggrﬁﬁes dgi-@ stretc hed

nodul e density for stret to twce a reldxed length is
at | east cdlcitim phppgphbter michanysgllinelabnedo-nbchid, predipristied yilifp glashtwadieplasd f | oss at

the rel a)t()gbq)le!s,eélgsts %icr%%hgr%s,%gé% nF‘i-ilc_:lrocs]I}{lecr%:s a-II;dH EolDyr%ysv h'e\tl\%%g a melting point
above 200°C.
[0026] In certain embodiments, a stretched nodule density for the dental floss stretched to
twice a relaxed length is 0.1-100 particles/mm”.
[0027] In certain embodiments, a stretched nodule density for the dental floss stretched to
twice a relaxed length is at least 1.1x greater than a relaxed nodule density for the dental floss

at the relaxed length.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] A more complete understanding of the present invention and the advantages thereof
may be acquired by referring to the following description in consideration of the
accompanying drawings, in which like reference numbers indicate like features.

[0029] FIG. 1 depicts an embodiment of the inventive floss containing amorphous silica
particles, wherein the floss is in a relaxed state.

[0030] FIG. 2 depicts an embodiment of the inventive floss containing amorphous silica

particles.

DETAILED DESCRIPTION
[0031] As used throughout, ranges are used as shorthand for describing each and every value
that is within the range. Any value within the range can be selected as the terminus of the
range. In addition, all references cited herein are hereby incorporated by reference in their

entireties. In the event of a conflict in a definition in the present disclosure and that of a cited



[0028] A nore conpl ete understandi ng of the present invention and the
advant ages thereof nmay be acquired by referring to the follow ng

descri pt iwo 20re/00833i der ati on of the acconpanyi ng drawi n@sT/useomiosish7 | i ke
reference nunbers indicate |like featufes. [0029] FIG 1 depicts an
enbodi mrent of the inventive floss containing anorphous silica particles,
wherein the floss is in a relaxed state. [0030] FIG 2 depicts an

enbodi ment of the inventive floss containing anorphous silica particles.
DETAI LED DESCRI PTI ON [ 0031] As used throughout, ranges are used as

shorthand for descri bi each and every. value that.ijs wthin the range. Any
AP 2 R T A R AR R L g e i SRR B o
addi t i on,comptisel &nekEREDGalBI dfest B bNtha RmieE alyribddaRsrpiar at ed by reference
intheir entireties. In the event of a conflict in a defmtion in the

present d?&2| Halsseotagnyise mrecifise il RefqergsesWes 9B DBOEAEPEFEWSPE10/ 055667 5

ref er encejsey Qe RS §RaLi 1616 SRS Be GIBLIRH o refed tAfEchiaBst bytWigsHE OTROSI t i ons
and the nethods nmay conprise, consist essentlalkﬁgof, or "consi st of the
ée

el ement s 3AEYRP Ehetare hevee Pp the[agda2yeighiob s meteral digeen qhiasgecifig |
per cent ages. AEindIRWAES t%};&![o%é&%ahﬁ[ Sbhdoandue] &%ﬁégﬁﬁaﬂa_?_ﬂ{t}hﬁ ~Rkut fication

shoul d be understood to refer to percentages by ‘ . The anounts given
are basedorgrorsie meesursesnigeiFghexapivle, reameunee] BI% mIhichide PS4t drdA-S6f, a

speci fic yal, YR oggrreg bflerfot id Igga%ﬂrqﬁlg?tttﬂat%ﬂ Bl § ptr&?attedva%ld lﬂﬁder&%&ﬂsoy&[}os@ nus a
degree of varla I'Tty to account fTor errorsHn measurenents. "For exanpl e,
an anounthagfig dd¥aryeskill incherte 9. 5% or 10.5% given the degree of error in

nmeasur e at w | e eci ated .a nder st.ood t hose . havi ng
or d nar y 10gs bmeienbo e RBRAEELM S (08 MIASHEHEET R bREIRIT Ve denta
fl oss compudriabthatatin beagirgahendalvaliddomigioucbraakdigy in alnotnid flosany dperagon. dhged and

S NI O TR T T S
t he gumns capable@@pakiaging therpams dginog: hlees@rpdmd firboivg, @nd BURKk®ELtH AGovand fun to
use, ande£§d££ﬁ§£%L§m§83%££OMIeasy handl i ng during fl ossing.

[0034] In some embodiments, the elastomeric dental floss comprises at least an elastomeric

block copolymer, polypropylene, a plasticizer, one or more abrasive particles, an optional

flavorant, and an optional colorant. In some embodiments, the elastomeric dental floss

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

[0035] In other embodiments, the elastomeric dental floss is prepared by extrusion or

injection molding a mixture of at least an elastomeric block copolymer, polypropylene

homopolymer, one or more abrasive particles, a mineral oil, an optional flavorant, and an

optional colorant through a die to produce a filament dental floss product.

[0036] It was a surprising discovery that a gel composition may be effectively used as a

dental floss. Generally, the gel composition comprises a 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. In some embodiments, the gel composition comprises a melted

blend of an elastomeric block copolymer, preferably a styrene-ethylene-butylene-styrene



[0034] In sone enbodi nents, the elastoneric dental floss conprises at |east
an el astoneric bl ock copol yner, polypropylene, a plasticizer, one or nore
abr asi ve wenvixieest3 an optional flavorant, and an opti oralr/useéionasss? | n
sone enbodi nents, the el astoneric dental floss preferably can be el ongated
up to 1,500% of its initial length without breaking, has a tensile strength
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, and has an
el ongati on at breaking point, for a 2 nmw de sanple, as neasured on an

I nstron th 2. 76x105 Pa (40 psi ri ps,, of nore th % ,[0035] In
of her _ond SR ek pilaEr RuvaReAre Raarpaf et Sk T e TR, SO0 B PEM T 1a: o or
i nj ecti Orhnﬂr@tlréitthagleaolliﬂ MatihiRrodfs adlt id @ﬁ&hecanrtelgasctoeﬂaamu@n hhpb&ksteaped yirer

pol ypr opyl . yrrer one or nore rasive particles m nperal oil,
an opt i oﬁ%goqol/ﬁrfg?s ma]a]ﬁ’éﬁﬂér?n%ﬁ"ttﬁ‘%ﬁ%wl@ﬁllt%’/aﬁ‘t1 %Bﬁ@?%lrﬁf@ngtﬁ produce a
filament dRAtahxet! @eﬁerm}odféfgtﬂ con{p@%&] “ﬂaﬁow@-’sasfi‘t Bebd RS sebigeddiRicovery that a

gel conposition ef fecti vel y used as a dental floss. Generally, the
gel conpodtikesn Oééer?fﬁl? odts oazppkdiemeer wienatlasdo fesame arbedineasphe geter |

prefer ablcxmaos%ﬁaﬁrlﬁaﬁbe%t@%h&mb@ M#ﬁﬁ%d%%ﬁ&fe@rﬂéetﬁ%@%la@d%ﬁén E&R&Jn){gﬁr

pol ypr opyl ene honopol yne astici zer Is a defornmabl e and
stret chabll%glwwa;totqmﬂﬂt?eaﬂraom as it is stretched. In sone enbodi nents,

t he gel e I f I ck
copol yren o g SRR SR Bl rhREl M 0 frlor 3Tl ALARRGn b

2012/ 060843 PEPHd8RAtI A5BEGVMEth¢BEBS)jcdtibn moldmgmt:tymmpowm by perepy| ene
honopol y st e and stretchable solid,
t hat nar Lﬂg{\i\lélg grrsa%’ag' SQ( 1f"1n dl rFlrltlgo’dﬁ lg'!'l:lgnté ﬁla alsc(l) XR%{s{?itgleonker?gtnsmnencg’t “&tChed up to
3000% of redddy deﬁognab;bd anldemgtlkableam reteltnuo metr@ngmaltmze aihﬂ)ﬁl%pé @fte:kgﬁ% of it S

original | th when rel.axed. Gen osi.tion "narrows" as
"t DecomdePBfbpent ar il IR soar Bnte gty bR pREe v R BEPEI S A nal di ant er
when r el a}aetdmehapagﬁeﬂ@ﬁmeﬁhlmpﬁslngtﬂa@ngeto TONPPE Eighif aNBEBBestgiefiet ched to
be nanlpula ed bet ween h, and rel axed when contactln he guns, e.g.,
Do o1 o ARITEPEST g7 HoP SO BTN e SIurTE HErR PPBSER L | 1 Che
form of @ 3@k ibg wadght CRIDFIdPyRie héiSpolBYer DEorR D OUUE § bR vkt 6UShRBralret hods
or |nject|on nol di ng et hods known by persons havi ng ordlnary skill in the

art intoO°f F‘h%?é‘t‘i’te?ﬂt"ﬁlé‘ten%ﬂ &g camppsiop Haayg“ether FRePTEB RSt ¥Heylolet By | are

readi |y ceigh sBddfordittandlor @bmNaly ©.1.9946f 4 @hvdfaAe.t 0 their original size and
shape after. such deformation and stretching. In sone enbodi nents, the

conposi t IYRSEAnpsyieble SERSHleckicaprlyingr cab by Hese ise longeel PrvidepaBRalsi ng fr om 80
t0 99% byt HatingheIEBR (GRS &egl e@stnwéd%@etrput .\zl BRE ’{%é’ rs%@@)swmc k

copol yner havi ng an unsaturate chain, from1l 0% by wei ght of
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wei ght pemgenritursol i ds sol ution in toluene at 25C. [00411 The styrene to

et hyl ene ut ratigs .can.var follomnng
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less to 40:60 or higher. Various styrene-ethylene-butylene-styrene block copolymers are

commercially available from Shell Chemical Company and Pecten Chemical Company
(divisions of Shell Oil Company) under trade designations Kraton G 1651, Kraton G 4600,
Kraton G 4609 and the like. Other grades of (SEBS) polymers also can be utilized and
include Kraton G 1855X which has a Specific Gravity of 0.92, Brookfield Viscosity of a 25
weight percent solids solution in toluene at 25°C of 40,000 cps or 8,000 to 20,000 cps at a 20
weight percent solids solution in toluene at 25°C.

[0041] The styrene to ethylene and butylene weight ratios can vary anywhere within the
following ratios 19:81, 20:80, 21:79, 22:78, 23:77, 24:76, 25:75, 26:74, 27:73, 2872, 2971,
30:70, 31:69, 32:68, 33:67, 34:66, 35:65, 36:64, 37:63, 38:62, 39:61, 40:60, 41:59, 42:538,
43:57, 44:65, 45:55, 46:54, 47:53, 48:52, 49:51, 50:50, 51:49 and the like. Other ratio values
of less than 19:81 or higher than 51:49 are also possible.

[0042] Other suitable block copolymers useful in various embodiments are those
manufactured by Kuraray Co., Ltd., Tokyo, Japan, under the tradename SEPTON™. These
block copolymers include, for example, styrene-ethylene/propylene-styrene block polymers
(SEPS), styrene-ethylene/butylene-styrene block polymers (SEBS), styrene-ethylene-
ethylene/propylene-styrene block polymers (SEEPS), and the like.

[0043] The block copolymer (either SEBS or SEPTON) preferably is admixed with from 1%
to 20% by weight, more preferably from 3% to 15%, based on the total weight of the
elastomeric mixture (including the plasticizer oil), of a polypropylene homopolymer.

Polypropylene homopolymers are commercially available from The Dow Chemical



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. Oher ratio val ues
WO 2012/060843 PCT/US2010/055667
8

Company, (DOW®Polypropylene 5SD49, DOW®Polypropylene 5SD98, DOW®Polypropylene
5E16S, DOW®Polypropylene SE89, and the like), DuPont, GE, and others. While not
intending on being bound by any theory, the inventors believe that by including a minor
amount of the more rigid polypropylene homopolymer into the mixture of the elastomeric
copolymer, a more suitable dental floss product can be achieved, having the desired tensile
strength and elongation at break suitable for a dental floss product.

[0044] Plasticizers suitable for use in practicing are known in the art, they include rubber
processing oils such as paraffinic and naphthenic petroleum oils, highly refined aromatic-free
paraffinic and naphthenic food and technical grade white petroleum mineral oils, isopropyl
myristate, and synthetic liquid oligomers of polybutene, polypropene, polyterpene, etc. The
synthetic series process oils are high viscosity oligomers which are permanently fluid liquid
nonolefins, isoparaffins or paraffins of moderate to high molecular weight. Many such oils
are known and commercially available. Examples of representative commercially oils include
Amoco® polybutenes, hydrogenated polybutenes and polybutenes with epoxide functionality
at one end of the polybutene polymer: Example of such polybutenes include: L-14 (320 Mn),
L-50 (420 Mn), L-100 (460 Mn), H-15 (560 Mn), H-25 (610 Mn), H-35 (660 Mn), H-50 (750
Mn), H-100 (920 Mn), H-300 (1290 Mn), L-14E (27-37 cst @ 100°F. Viscosity), L-300E
(635-690 cst @ 210°F. Viscosity), Actipol E6 (365 Mn), E16 (973 Mn), E23 (1433 Mn) and
the like. Example of various commercially oils include: ARCO Prime and Tufflo oils, other
white mineral oils include: Bayol, Bernol, American, Blandol, Drakeol, Ervol, Gloria,
Kaydol, Litetek, Marcol, Parol, Peneteck, Primol, Protol, Sontex, and the like.

[0045] It is preferred in the various embodiments that the elastomeric copolymer is
hydrogenated, and that the mid-block chain (e.g., ethylene/propylene copolymer, etc.) is
unsaturated. The elastomeric copolymer, either the SEBS or other SEPTON copolymer
comprises from 50% to 99% by weight of the melted blend, more preferably from 70% to
99%, more preferably from 80% to 99%, and most preferably from 85%, 90%, or 95%. The
amount of styrene present in the elastomeric copolymer can range from 20% to 40% by
weight of styrene, e.g., 35% to 35%, or 30%. It is preferred that the polypropylene
homopolymer is included in the blend in an amount of from 1% to 20% by weight, based on
the weight of the melted blend, more preferably from 2% to 15%, and most preferably, 5%,
10%, or 15%.
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[0049] In some embodiments, at least one of the one or more particles is an abrasive particle.
In some embodiments, the elastomeric dental floss comprises more than one abrasive particle.
In some embodiments, the abrasive particles may assist in the removal of debris when the gel

is used, e.g., as a dental floss.
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[0054] The quantity of particles can be selected to provide a desired effect on the resulting
floss. In certain embodiments, a sufficient number of particles is provided such that the floss

has a particle density of 0.1-100 or 0.5-50 or 1-25 p::n‘ticles/xmrn3 . In some embodiments, the
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enbodi neRlegomefe Batrigd il egeeRbofiaepis ctheglagiementendri sraghghopleHis ni xture is
then forpgdohBtRaaxfil ament with an extrusion or injection process. In sone
enbodi ments, the particles are enbedded in the elastonmer during the formng

process. [(9a7} Wherethe fidament giretehedhids quitsederdiangetesfis redecedJn spme gpbosliaends, t he

filament tﬂ%rt&sﬁé‘ét%sPﬁfeE%s%é ﬁﬁyBEQ%ﬁ&b@ﬁ?the:eﬂst%ﬁgﬁc ﬁQ@iQ?t%d?ﬁ@és%lot ffect f@St One of

the one or nore particles prerces the elastonmeric matrix. I'n sone

enbodi nepkysicabthapeshe pnteclesf It fpancomebodimentsy e pser tarcielestivdlysterthds t he surface
of the e [j t i X i i trix is a
her mop! SRPbBIE bl TR fokdivehdls SPHE pEUBOULARAL BrealP EnfleAREQMPHL Bll?l £ X 1 2
out si de euchntett greatesparechs®é the periicks ptreddivon therftoss. Theecléctimns edpesuwse ofess

af fects t.he physical .sha f th l.ast.o lc matrix,. but. does not. af f ect
The phys/ % PO AP Rence e SRR RSBl el GRERgREY Oo
sel ect i veaényal (flasc (a) abresigénbisy jb) ad¢rdatital icleeniag(@stmevae sBdenfal plaguefandss by

appl ying greater. tensil ress to the floss such that greater portions of
The Y SPREE: Siint Fllge HEHEER St St el BREl Mo ERPERR heoo
parti cl esorpleavhglasd &) dmpobantesr gdie If alditow the aglehtandwl €& RBdcahbact i ons of

t hese types of dental flqgss: (a) abrasiveness; i.nt erdental cl eaning;
(c) renovafeuyEy alé‘?ﬁ‘f‘gYVh‘B? @éﬂéﬁa g BT HSA e AT ‘gfg%m’(s&)“’lﬁf?ﬂtdl‘f?eé@ﬂyand
sensory ghf eetiBermbhstid e i®aetdr thensat i on, (0 sensory cue for cleaning; and
(g) inproved finger ari p. In addition, the appearance of the floss can be

sel ect i vEIOySIal tsdrclier ettt thepfreepraipned heaetiy eroyighwnipetporainedhorarinieter wi se
col ored gif fhetBObhYr fraD dxEsibh6r AR ASIdutd £t %@b&ﬂﬁédg}af)&@eithﬁﬁﬁor[ 0058]
It is believed that the aforenentioned benefits provided by incorporating
the particles into the elastomer prior to extrusion or injection would not
be provided by a post-extrusion or



WO 2012/ 060843PCT/ US2010/ 055667 12 post-injection process of applying
particles to the floss, such as the process taught in U S. Patent. No.

5, 918, 609vO[20258)843he el astoneri c dental floss nay al SOPCOMSLIIBASTHAT
antiseptic or antimcrobial agent sel®ected from hal ogenated di phenyl ethers
(e.g., triclosan), herbal extracts and essential oils (e.g. rosemary
extract, thynol, nenthol, eucalyptol, nethyl salicylate), bisguanide
antiseptics (e.g., chlorhexidine, alexidine or octenidine), quaternary
anmoni um conpounds (e g , cetyI pyri di ni umchloride (CPC)), phenol iC
antlseptlcs hexeti done |od|n del nopi,no metal ions
(e.g., ziPRYYSFHD P“%CS%S b4 P%parg(fl?‘ig (Etfeteqozi?’él,lc S e p6?<c‘ieﬁseaug;‘} Pactate, and
the Ii ke)pateBBNgU3 MEBd00e, propolis, and conbi nations thereof. [0060] In
certain enbodi ments, the el astonmeric dental floss jay o .io ally conprise
an anal gé¥3l Qﬁ%ﬂ?Sto%WcﬁP?? 95 ManAER 69“911“‘5?6@‘?'1?““5%}0“66’5@‘%} g‘aL %P‘t amn, or

a conbi ngtlady theheefenale@@Rhényl BhéEQ(dR. ntﬁcrom) BbAsl QiR snddeehall ofilk oss, the
pol ypropyl ene and el ast onmeri c copoly e erabl are bl ended and mel t ed

t oget her (¢-& rpieasty exirae thyypek wentioly echlyatage&tHYhsaérﬁylatﬁb Disguaside pRESERIRS t 0

cause the. geéhlérﬁeﬁ(ﬁh@aexﬁne% baeﬁa&eca&r&narp%ma}lﬁ& Bepdeliora@bl e. The
m xture then may be ext ruded or injection into sheets or strands and

al | oned rcetylpyodiniuphdlaside (Ged pélh@élpgn@gqgtl@;heamnmcgm%e #fdingny di anet er.
Pref erabl g;Qel is
stret cheSXIﬂf%g b L gl B%%?/getagﬁ?é‘g ﬁ%%ﬁ%@% 2‘3 elfx%naﬁlclgir%? ga?e ?@gggygo# t he

nar r ovved lalt'tzmrembtrhe tke)t fasgwwirine qurprwdis.tand pomipiyateas theseok | | de bet ween t he

t eet h. ref err f rom about
0°5: mm ¢ S004BL B EhEnehbobiaRhs e Rl deh@Deer BT oA B s Cln 10T 0
prefer ablayalgafsmrmgah,cnmtanm 1ﬂlamnatmyag@mta dagntgnt, amﬂtamins br qocroefberraabh thegobut 2 nm

It shoul ed t e ex ter of t.h ortant

si nce thgm%Z] va&tor‘?m% t eﬁ 316{183‘2%‘?131% SRAYRS P¥18ne éelﬁlStgme CCO NB'H% ween t he
t eet h unpidferhily bireatdndsd andsudflkd aigethed YA pladticoer piefambtyer addladitn all anonat f or t he

O ot br anPY ISR G CHRE e KD St At TP HE. DU Db ACEIBIRIS TG YU and m —and
prefera ’ ra m an

nore pr eft&rlaxmyxbefemmeao&njeeu&l @bMed ma;dshembr spafsan@bligwein®eol. Bhd 0 3.5 g/ m
The el astoneric dent fl oss prefer has f;flegabgpgyaerent de?@g# of from

0.25 to 3Xiudgd gheetsgp Stfﬁnér BenbT 9f apy ﬁmstes Frg (Hametey o ¥er abl y

from 0. 7% dubh thaOkien &1 BMBERBAI B0 B 160099 fand bs e@&gmam&e&t al floss
bef ore breaki n}glj preferably ranges from 0, 1to 0.75 nm nore preferably from

0.2 to OnSToHntheydrosd diapielsr ok thegs) comprsitonanaysaglyslidgpety erydhs tegthe It

el ast onegd G.@Agld @ht thd &Sl P&HRTADENMER O R NSINoEE € Hash RbLR 18 P of its
original length wthout breaking. Using an | NSTRON(r) apparatus, preferably
and | NSTRER{UrYd opapirculaygoseesineug4nperrelosity tien 3566 - 01em oot & mah | y

avai | abl g, ﬁlerppr&aarlg B ddp b REH At kiiid NSt tRxadt AERIRS offthe %a@s flrastoneric
dental floss can be tested for elongation at break and tensiTe strength
peak at theorianeakiaige pdivwit COIMHM wrsérpicly and merowrighen appligd pafgenideitesthysed wit h
0ri Ps_canghlifreflhePLeh G Hin S AR RR naPAIASA: e JAYHIne PawAfinpsi 9) . The
sanpl es of t Fastornerrc denta 0SS use I'nstron apparat us may
have a ttdetkness of 2 mm a width of 2 nm at the m ni mum center notch, wth

a total 1 he notch
and a no ‘1?.‘5{] ?l%sgoé?nmff%&dl &f%ggc%reﬁrafbfh rrg'g) g%g”g ﬁ‘é&% t;hg%elgé s%ecr nmen i s
1.9 mm \ﬁrom:lhtor 19 gaqmwnoxmdmblelpyefeqlnlalfromd 1 toed ghindarhl raesdpreferabknfess 1dttot he
center o

t 4 testin
F oeodur &5 §fe 18t St EnlL s it BBeG JORECA, AR PRt S r oot
peak at kbmgakdré&grefeodbiyf froh 0l5ass immﬁhdﬁtmfemtﬁr@ﬁeﬂembgm |'Bes t han 20
N-m and nost refer | ess .t han el as ri c dent floss
al so pr e%ﬁr%ﬁsr&rﬁ%% Ogﬂ‘er?faétﬁﬁ’ﬁf‘? denial °T§ Rt eragg’rra‘hgeﬁg'ﬂ%%v\k e sanpl e
(at the ogBthgh, rﬁkfregfbﬁarm &Bm-0.3 t0®. 5 mat aﬂdtrﬁostbﬂem;tfr@ﬁlomta, p.4afimgr eat er t han

100% m)re refera |y greater than 150% and nost preferab }/ %r,eafer t han
200% [0063] The elastomeriC dental floss preferably can be stretched up to 1,500% of its ofigina

length without breaking. Using an INSTRON® apparatus, preferably and INSTRON® 4464,




[ 0065] The el astomeric 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

mul tifil awenviddchsss of pol ypropyl ene, nylon, polyester, por/ustéensiwset yner s
capable of inparting a tensile strengt3 and/or rigidity to the floss, and
may be any fiber known by those of skill in the art to be useful for
formng a dental floss. Methods of manufacturing such fiber flosses are

wel |l known in the art. For exanple, fiber dental floss nmay be produced from
nylon, as nylon salt is polymnerized and the resulting polynmer is punped or

ext ruded fo nof i T . e n, and

t hen cor%)?ng%eécl%@ afr;r/glrla%ﬁéa}ng?n?ﬂaﬁr{%ig ,tﬂ? ﬁ%@é@éﬁ aﬁ’f‘} ISOS}LSIQ%,\?S%% és?as@yeq%e

pr oducedehtabfloss odnybeatt staf foudpapatibry btk @RTteRjile sirengsloprak enthotiicaleng s, t he
polynmer is | t.ed ,and extruded into thin strand I onme_enbodi nent s,

Dol ot R Stin g 1t ar b Sriduth Sl Bl B BB B IRBRRE T ough
t he conpasi 1.76x6° B040 bap). tThe sérhjfles ofhiecasesncoateal flovketdadsthé aistremat i ng

fiber dental floss/core are so kno inthe art. In sone enbodi.nents, the
i bor dmpaPs s By BiefieSs Slmmat i i s gl G PP e he. gel
conposi t4 @ASwidlNES BMhihSindn 188k LMY BRtin @R dide @ik dtdh, LA MEchMBgeh Waxes

whi ch adhere to the fiber floss, and thereby cause the gel conposition to
adher et It mam.cBhus, the dlagisist pldthe elasedipneeiften 15 |-Haym. fhirdds gwRiinary a

non- PTFE {4188 theividih QA4 85Ik Bt @le Ednfes bf ABHo@h SRROREHEOR N @npKer | ayi ng the
first coatin irst coating is a nylon bonding coating, and the second

. The f
coating lﬂ@%%b@@ét@@ﬁl@ﬁpww@e q dlaggogr3bar! s orbrgdsbeenside [ 0066] | n
provi di laf bre ARG ORISIEPI EN-h, orC BITROSHIS e QMmN NuHTREy Oof the
fil arren[%e%lgyéa%ea“éﬂﬁosen.on%%g eﬁﬂtrrbgrgrfgfl.ﬁ’??)lrarrents §>\t/viel | be from2 to 250 and
pr ef er albohgst prefegably0iessabperfdi nmy Ty claseomgendental pssdhse préferablempsan The fil anents
may be tw A . i I i.pb f. floss. The
twi sti nge\i\%n%%t\?/oglcf\gglte?kﬁ%%B@F??tr\gﬁfz %;%;ﬂéﬁ f{%lsg%gﬁgtﬁ%ge&geg]g% Qgér;] dgg'i’ %dtssubsequent
handl i nghineesgpqint,@dgreagr thEh &0096,snarapreédrably greatephdn 0%@sndmbstqui d or a
solid. Itefi Sbl r(;ga%rr %926(9/“56 a spray dried solid. Likew se, the various
ot her addftiv can hbe applied as a liquid or a solid. Wen applied as a
| i qui d tjnessl IThs slastsmekid dedtapfloscomposit@ng glsmmanble anted oa tspowk to bkhaedlr yi ng can
be by radiant, dryi or air, drying.. After drying, t floss is wound onto a
spool . ﬁéieli}?lﬁg’ls% ﬂ%fofeﬁgﬁ' 5 Fxbgﬁng‘(}‘é%’ PPSR at'ﬁ‘ggglﬁglﬁﬂefﬁ’ﬁﬁoioat ed with the
gel commsiptdp9iene, [0 Holyester BObIAET potiseCiapalilbief iGPaeinyh tdnkite dtleagthel coat ed

core may ve differi or .alternatjve arrangenents wi.thin the gel; that is
Lo say, THE Bgie Boes o esbear fioer ke vorae Lorlimie 6% aut when
coat ed wistfll foh&r@ly aGRARPEdsE.| PRthoddfSnantRENERE ichEpedfsieshaxed, or formed
' angertORt™ e BB BESNABIE Fb LUt TP QReAuE-BF P& Bt AT OF ks, e. g.

t o provigfollMeri2eRA b EeshikiBR KPS bithSed of BitPudedl & foftX AFRbBamant&OTIR 1S
arranged_in a coil fashjon and then coated with the gel conposition to form

a dent alfilpmendssare gligwedde harAeng pnd then epaingd t9 fogm e sfran Phedr) fiPffe | engt h of
the gel MRARESI HelpPRiucNEo DS HSBDroctiHfend EPTIH) MROS el cRiboRRANCOHE W | |

sinul taneously el ongate. In one enbodinent, the tensile strength of the
core i s nghwgr srmelisdand pidrudedhigiol teingtrandsgirrsosre epthedigentsdBipyset i on, so t hat

|7 the SeluEeAROSIEd Aftr HERCHPESS: HRURKaSL Gitfien IRCoRPE RIS U IISHE N act
e.g., to floss between teeth. I'n another enmbod| ment, the tensile strength
of the dier besppesiopiednMethods ateating fiber depfel Hasysore eregispdngivhinghe athe core, so
that if . NORL 4 - i ns
ncact, BanEARBAREE, HeTh AR] n3hIcBRT, rkil 5 RS R Dot s
al t houghhaogr couprsitieent Thefentulseonf Hagsmashegiohl lylcentaintdne oomhervazenpbinkent r enai ns
i ntact. ch rangene be desirabl e, . de | floss which

br eaks dRITE Bas A 08B baTloall BERRuishio Bt et ooos] i n
sone enoctherenitedinght, fibadlosotrenpamgiacbe-PHFDB tfibude sodtadonittt hfrsedndsit oneri ¢

dental floss after a tensile force s .been applied. .1 n sone enbodi nents,
bt ween R0 oy PR Piso FalsPH i, A TG TR P REBA B Pol PRCRIEF % pr ot r ude
af ter a thenrsiddeohaigdea baspdegien. appl i ed. I n some enbodi ments, between 50 and
250 particles per square millimeter of surface area protrude after a
tensile force has been applied. W 2012/ 060843PCT/ US2010/ 055667 15 [0069]
In sone enbodi nents, at |east one of the one or nore particles protrudes to
the m ni mal anount observabl e during use. In sonme enbodi nents, at |east one
of the one or nore particles protrudes to the m nimal anmount perceptible.
In some enbodi nents, at |east one of the one or nore particles protrudes to
greater than 1 mcron above the surface of the elastonmeric matrix. In sone
enbodi nents, at |east one of the one or nore particles protrudes a distance

e . o o o " o o r o Y " o o - S



[ 0070] Sone enbodi nents provide a dental floss conprising: an el astoneric
matrix; and a plurality of particles incorporated in the matrix, wherein at
| east onewof2tdmsogaarti cl es protrude fromthe outer surface/ustomlossernt ri x
during use. Qther enbodi nents providel4a dental floss wherein the el astoner
matri x conprises a blend of an el astoneric bl ock copol yner and

pol ypropyl ene; and a plasticizer. [0071] The processing conditions used to
manuf acture the el astoneric dental floss of the preferred enbodi nents wll
vary depending on the final properties. Preferably, a nultizone

si ngl e-s¢re Xtru s used. The screw di aneter can vary .dependi ng on the
scare of ISkt e et Egen: Fhgsi G P BPT O D8 RSSRA By I ab. Scal e,
to nuch lfadm@aks th@k bEEHIH®RY, Thahuneabefilanpits #al beosn 2 ThDwand greldigplpp e nary
skill in the art are_capabl e of_ designi nq_ a suitable extruder to

manuf act 4P@densadiag a%%ﬁé?lﬁr&f&@rﬁlapemq o€ TURRIESTY R istrdiith ke gui del i nes

provi ded {pRIsePincH 0TS IHE USRI bLIHLOE e t\klﬁb{ﬁgn&oﬂdémh&g ef ihaYiessonGRé! d al so
be used to produce the dental floss. [007 elll In sone odi nents, the dental

fl oss conpesprd Griwe gebsequcndundinges &, ecarng el leipatcan glsp nb@ anpligd apt bt a
di sease Qf, Qcﬁmdhtlé ;S}Qfeﬂéd[ fhee QEﬁLy (‘ﬁ?ews&l}rd 1iRewiTthe SHRAH I IR hfititived ‘[éand' sease

or condition the oral cavity gingi'vitis or periodontitis.
Al t er nat by elbghed eheliglidst pmbidi &Vhde nmréied fi$ foh@n@)f:ho dlasstis daeslprige torheingf act u r ed

using an véo'{l{u?gﬁtb% JZSE'T%' 7 &g%ﬁ% g#?&dlaAg(ﬁ#’ﬂlgb ﬁr%a)(h&%rﬁgg éﬁ‘eaﬁé’sss‘(' Il in

the art wl l'e o Si ction met hod
and appalisvoasd ouwi emgodzlh dhg ﬂbdehnayl éﬁn pe mmodaﬂfrbmrtlm apool[aﬁd)aahled‘ﬁhél qhe ef erred
enbodi ments nowt\%ll be described in nore detail with reference to the
fol I owi n§g nSAPPY It i ng exanpl es. WD 2012/ 060843PCT/ US2010/ 055667 16
EXAMPLES [@®6anTi aaaofhe][ ﬁ@&:’.ﬁ,]thél' dvee Whhie e gebcoated sbemetyihavadifferalg drlabagativas

prepared by nelt ex i on narrutl-zon | e screw TO(.r), extruder,
O bt t o etneemedts et Siebed ity S lech oSt disearalvated odF st an L b
rati o of 025ut WhehQUMESH&h €2 gléEécﬁhpﬁﬁltlad 3Thus, thoEirimby Baraged, Yvr rmédinkg/ hr, and

a material_f|owrate o The extruyder bod eratures at the
vari ous foﬁ‘é swkqe hen coated2 with t?xe gel compos?tlon Léuch an arra¥1geme may edes1srab e

to resist breakage of the dental floss, e.g., to provide two separate breaking points. Thus, for
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 floss 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.

[0068] In some embodiments, at least one particle protrudes from the elastomeric dental floss
after a tensile force has been applied. In some embodiments, between 1 and 500 particles per
square millimeter of surface area protrude after a tensile force has been applied. In some
embodiments, between 50 and 250 particles per square millimeter of surface area protrude

after a tensile force has been applied.



(Z1 = 164C, Z2 = 164C, Z3 = 173; and Z4 = 172C), and the extruder head
tenperatures at the various zones were (Z1 = 175C, and Z2 = 175C). The
product wae 20aieesd3i n a wat er cooling tank mai ntai ned arCz88201p08566]7 The
el astonmeric dental floss was preparedsby adm xing in the extruder 100% by
wei ght, based on the total weight of the dental floss, of a polynmer blend
of SEBS (styreneethyl ene/ propyl ene-styrene) bl ock copol yner 25.8% a
propyl ene honopol yner 19.396% a naphthenic mneral oil 51.7% 0.1% of

anti oxi dant/stabilizer conponent, 0.02% by wei ght of a colorant, and 3% by

wei ght of m flavori The el astomeri c dent al floss h i amet er of
1% m  S0BAL rsouieeBiens, % iy Pis St prapparrt STEHSREY Oofe 0. 83 g/ m
Prior ton@XfalSh&int olREREHE QuksneSist.| BidoR8kinb6di@SntY/RE Ra daesk thdodens
conposition in the extruder in_an amount of about 1-2% based on the wei ght

of the cOMpORATGIEProUMAeEs {9ahe PENBY apaunRereRH fal N prpecBhodBENlY 4858 mi cr ons

(prior t@ndhthdiGhe oMricEdpdr @M hrRIIEEl \dhkeY HaR U SEicBn RBSVeitsd Rirfided s theduct i on) .
Filaments were extruded with a round shape having an outside di aneter of

about 1. 8lapamens mawEntls segbe embpsiments, atpast enepirficoong pemgisdwricles prtmdss 1 and
2. [ 0077]& dFslta]g’ce %‘rezggnothtﬁlt ﬁm?cr(gﬂ zlb@{‘/@at'ﬂg s gacé Br thé §la§t&h§i&ergatﬁ£ alLq n’&ber einlittle

if any tensi tress 1s being applied thereto. [0078] FIG 2dep|ctsa
fil ament emBodimerss,chlsdstiope Mhdomhlommlqm@r@mdss ajélstdmr}@ss ¢han(’8¢ neasur ed

from Opp?rﬁ&”%o%)gfeg e gdr?a?sé me?L@&&RéPFJme%}C %F%%)e e%%gfngsq{séi f%qeatstoon@%‘f"“t

0.7-0.9 nprising a par y protrude ica particle is
appar ent tlening oi' motélp@ncks phO0ISh didtence hetendn Wrrnd 250 éemsdbserthdedfaabove with
referencefﬁlo 1 ) ustratlve exanples, but it is to be understood that the

i nvent i oR 'S *REPFIHEEd to the disclosed enbodinents. Alterations and

nodi fi cafooropSsaémbudithehtomrodde 4 denti @oofcosilsiisihg: ian elabtemarid maltp'Q;naﬂdeadi ng the
WO 2012/ 06 [ US2010/ 055667 17 ecification are so within the scope
of the i AV *ﬁ ?%T % SO RURISE ‘Hé&’ “’f HECEEhE NS to"“8|°g hgpartic

2012/ 060843ad fr&iﬁl’&kﬂfte@@ﬁ%g of the matrix during use. Other embodiments provide a

dental floss wherein the elastomer matrix comprises a blend of an elastomeric block
copolymer and polypropylene; and a plasticizer.

[0071] 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. 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.

[0072} In some embodiments, the dental floss compositions described herein can be used to
treat or prevent a disease or condition of the oral cavity. In some embodiments, the disease
or condition of the oral cavity is gingivitis or periodontitis.

[0073] 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.

[0074] The preferred embodiments now will be described in more detail with reference to the

following non-limiting examples.



18 CLAIMS What is clained is: 1. A dental floss conprising: an el astoneric
matri x containing one or nore particles; wherein the dental floss is

adapt ed swohotdmbs4at | east one of the one or nore parti elceaspoionsisdes from
the matrix in increasing anounts as i¥creasing tensile stress is applied to
the dental floss. 2. The dental floss of claim1, wherein the elastoneric
matrix conprises: (a) a blend of an el astoneric bl ock copol yner and

pol ypropyl ene; and (b) a plasticizer. 3.The dental floss of claim2,
wherein the dental floss is provided by a process wherein the elastoneric
bl ock copol yner, the pol ypropyl ene, the plasticizer and the one or nore
particles are m xed and subsequently extruded or injected.

EXAMPLES

Example 1

[0075] 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 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.

[0076] 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. Prior to
extrusion, amorphous silica particles were added to the composition in the extruder in an
amount of about 1-2% based on the weight of the composition. The particles had a nominal
size of about 350 microns (prior to mixing, which could conceivably cause a particle size
reduction). Filaments were extruded with a round shape having an outside diameter of about
1.8 mm. Filaments obtained in this example are shown in FIGS. 1 and 2.

[0077] FIG. 1 depicts a filament 10 in its relaxed state, wherein little if any tensile stress is
being applied thereto.

[0078] FIG. 2 depicts a filament 10 stretched by hand such that its outside diameter (as
measured from opposing thermoplastic elastomer surfaces) was reduced to about 0.7-0.9 mm.

Nodule 12 comprising a partially protruded silica particle is apparent only in FIG. 2.

[0079] The invention has been described above with reference to illustrative examples, but it
is to be understood that the invention is not limited to the disclosed embodiments.

Alterations and modifications that would occur to one of skill in the art upon reading the



4. The dental floss of any of clainms 2-3, wherein the elastoneric bl ock
copol yner conprises a styrene-ethyl ene/ butyl ene-styrene bl ock copol yner.
5. The denwel2ofdmwssi3of any of clains 2-4, wherein the el asrarsesioosisbock
copol ymer conprises 50%to 99% by weight of the blend. 6. The dental fl oss
of any of clains 2-5, wherein the pol ypropyl ene conprises 1% to 50% by
wei ght of the blend. 7.The dental floss of any of clains 2-6, wherein the
bl end conprises 30%to 99% by wei ght of the dental floss. 8. The dental
floss of any of clains 2-7, wherein the styrene-ethyl ene/ butyl ene-styrene

| ock I r ri 20% 40% i f rene.
bl oc COF)sgec)l/f[J(gtionCz?rgglso ;svﬁﬁin tl(l)e gcgr?e of(%heo igé/en\{ygn, Qw%chcis désftm%d ?n tﬁe appended

claims.



WD 2012/ 060843PCT/ US2010/ 055667 19 9. The dental floss of any of clains
2-8, wherein the plasticizer is a mneral oil, naphthenic oil, or a
conbi nat iwo 20teeesaB  10. The dental floss of any precedipng/usb@ionsseburt her
conprising a flavorant, a colorant, ai8fluoride ion source, an antiseptic or
antim crobial agent, an anal gesic agent, an anti-inflammatory agent, a
coagul ant, a vitamn, or a conbination of two or nore thereof 11. The
dental floss of any preceding claim wherein the dental floss is adapted to
wi t hst and being el ongated up to 1500% of an initial |ength w thout
breaking. 12. The dental floss of eceding claim having a tensile
strength peak at breaking point, f nm w de sanple, as neasured on an
I nstron 4¢BdiswWidiedis76x105 Pa (40 psig) grips, of less than 20 N . mn,
preferably less than 18 N -mn. 13. The dental floss of any preceding
clai m hdvi ngAdantal fyeamsisingt breaki ng point, for a 2 nmwide sanple, as
measured on agh JARIHERR S IidilinZorttx BOR Raid40 psig) grips, of nore than
100% preferably nmore than 200% 14. The dental floss of a_nY pr ecedi ng
clai m hadhei the dansal fosnivtdengd sichrihas af legstonsrad g ang or mere partZlaym wi de sanpl e,
as measu W ~ [ ' f less
Than 0. 38t i bR MR do gy ARNTR ot BRNSL AR 08 ' O
sai d onedentalifivse particles is an abrasive particle. 16. The dental floss
of claim 15, conprising fromO0.1 to 5% by wei ght based on a wei ght of the
dental floss, of abrasive particles. 17. The dental floss of clainms 15 or
16, wher i n tTie &htabBoss ef @aint 1,cthesihthw elasgtomerkematge conpmes:er of from 2 to
125 m crons. ) )

(a) a blend of an elastomeric block copolymer and polypropylene; and

(b) a plasticizer.

3. The dental floss of claim 2, wherein the dental floss is provided by a process wherein
the elastomeric block copolymer, the polypropylene, the plasticizer and the one or more

particles are mixed and subsequently extruded or injected.

4. The dental floss of any of claims 2-3, wherein the elastomeric block copolymer

comprises a styrene-ethylene/butylene-styrene block copolymer.

5. The dental floss of any of claims 2-4, wherein the elastomeric block copolymer

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

6. The dental floss of any of claims 2-5, wherein the polypropylene comprises 1% to

50% by weight of the blend.

7. The dental floss of any of claims 2-6, wherein the blend comprises 30% to 99% by
weight of the dental floss.

8. The dental floss of any of claims 2-7, wherein the styrene-ethylene/butylene-styrene
block copolymer comprises 20% to 40% by weight of styrene.
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clains 15 to 17, wherein the floss has a particle density of 0.1-100

parti cl eswonBi2/k8843The dental floss of any one of cl ai mpCTASc@ob8I66Mher ei n
the abrasive particles conprise at |ed@st one nmenber selected fromthe group
consisting of silica, precipitated cal cium carbonate, di-calcium phosphate,
mca, crystalline alumno-silicate, precipitated silica, glass beads, glass
bubbl es, gl ass m crospheres, ceram c mcrospheres and pol yners having a

nmel ting point above 200C. 20. The dental floss of any preceding claim

wherein a strefched nodul e density for the dental. fl oss stre ched to tw ce
a rel axed: | enﬁ“’h denial fosp.of pry ‘H&f {? Bsyhsrgn theplastiqger igpmingral plloss of any

pr ecedi NGagHRn oiBes @infbiitish fefeehed nodul e density for the dental floss
stretched to twice a relaxed length is at least 1.1x greater than a rel axed

nodul e density for the dental floss at the relaxed length. 22. A dental

fl oss compri S‘rﬂegden@aﬁ‘ﬂ%s%%%édeﬁm@ﬁahhXfurtl?e'i“é'ompnsmg PRbHRA IO NrAf aparticles
incorporated in the matrix,” wherern at |east one of the particles protrude

f r om t he fuotidsrion saurcgcen antisaptie onantintiscoblalrageny, ansamalgesiageaen gt al | oss of
claim 22 ’thXﬂl%a%rg) aééﬁﬁ a%%?ﬁﬁa?xﬂ% 1tg@&nr, blxa &Q{H?ﬂa'n&‘? 3f two or more thereof,

11.  The dental floss of any preceding claim, wherein the dental floss is adapted to
withstand being elongated up to 1500% of an initial length without breaking.

12.  The dental floss of any preceding claim, having 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, preferably less than 18 N -min.

13.  The dental floss of any preceding claim, having 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%, preferably more than 200%

14.  The dental floss of any preceding claim, having a 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.

15. The dental floss of claim 1, wherein at least one of said one or more particles is an

abrasive particle.

16.  The dental floss of claim 15, comprising from 0.1 to 5% by weight based on a weight

of the dental floss, of abrasive particles.

17.  The dental floss of claims 15 or 16, wherein the abrasive particles have an average

diameter of from 2 to 125 microns.



(a) a blend of an elastomeric bl ock copol ymer and pol ypropyl ene; and (b)
pl asti ci zer.
WO 2012/060843 PCT/US2010/055667
20

18.  The dental floss of any one of claims 15 to 17, wherein the floss has a particle density

of 0.1-100 particles/mm’.

19.  The dental floss of any one of claims 15 to 18, wherein the abrasive particles
comprise at least one member selected from the group consisting of silica, precipitated
calcium carbonate, di-calcium phosphate, mica, crystalline alumino-silicate, precipitated
silica, glass beads, glass bubbles, glass microspheres, ceramic microspheres and polymers

having a melting point above 200°C.

20.  The dental floss of any preceding claim, wherein a stretched nodule density for the

dental floss stretched to twice a relaxed length is 0.1-100 particles/mm”.

21.  The dental floss of any preceding claim, wherein a stretched nodule density for the
dental floss stretched to twice a relaxed length is at least 1.1x greater than a relaxed nodule

density for the dental floss at the relaxed length.

22. A dental floss comprising:
an elastomeric matrix; and
a plurality of particles incorporated in the matrix, wherein at least one of the particles

protrude from the outer surface of the matrix during use.

23.  The dental floss of claim 22, wherein the elastomer matrix comprises:
(a) a blend of an elastomeric block copolymer and polypropylene; and

(b) a plasticizer.



