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I nvention This invention relates to a tex mm mmmwﬂww floss that has a
relatively narrow initial cross-section. larly this invention

relates 5t rized dental floss that i*ésreti ntai ned in ed -
and rel ati vé‘?@ob{iﬁgw cross-section until use, and, which dur?ﬁ{;}é&?gmgp
expands to an expanded and relatively thick cross-section. Background O

Titer 10 dental “apaces: and who. have-br s dass. and. vari bus dent AIDURNIEUNC

The texturized flosses have a gr cBEINT nd are nore effeckis i N
'rgm)vi ng food debris_and other material fromlarge inter dental spaces,
f.f.om unddtield Qfdhelmventionar ound vari ous dental prosthesis. The |arger

di anmeter and the fibrous nature of the flosses provjdes a good cl eaning
action. These textulhi:dnventionoselatesaite astextunizeghdentalt gkmssthat has™ a
conjunction with a conventional multifilanent floss or a tape floss. The.
filament relasieelyrnampav inidial erossrseation. Mexs, particilanlybthis inwentionerelates
material from between the tighter inter dental spaces. The use of both

fl osdes podvtexturized dental flossthatig maintainedyinanganexpandescand relativgdyor k
and other prosthesis prjor tg tooth brushing. A tooth 20 brushing with an
ant i pl aquaITew: crasstsactiomuntihases and, which %@mgausmwxpmdsdmmaaded
effective regimen of oral care. The state-of the-art of texturized flosses
i s exerrplaﬂd&laﬁyehﬁéhl?ix@@sﬁzﬁgﬁtm@sses and the methods of making these

fl osses as described ? U. 3 Pat ent 4,008, 727, U.S. Patent 4,277,297 and

U. S. Pat c 1} f The inven at ent 4,008, 727 there is disclosed a
texturized floss that has interm Bient texturized portions and string
portions. A sinilar lextanzed denfalflesses are ssediduapersonsavhehase laggednter 7.
This texturized floss |ikew se_ has gr(?i turizeqg portions t WO 00/12024 7 2

8 ~' 3 2-dentatrspasgsoadd wiha baven §i 8RQ. vVarHonsodentalsprosthestss The
di scl oses a cqQati Fﬁ;@process where by, the selective use_of, tension

text uri zdgxBHazed Hloses have-a geaterphiamater apdnare. moreigtietive i regloviag ng
furt her - dood debns g otfe foserial Srom daree Wieto depraloFpasas, (SRmIUNIRF
coat i ngs. PHAERS BNG,OM REodvarions. demtal DRStRsis: TEIaraen HAGRIer aadshe
[ osses. cHRPONS Patireoh the, Bosses pravides/a Enodlsmaing feon LhasrtcRugaet
are 14 SeRasEs” are"Used in many “iistanded’ ih°Gonjunction ' witlt'a *Conventional
multifilament floss or a tape floss. The filament floss or tape floss is used to
remove food debris and other material from between the tighter inter dental
spaces. The use of both flosses provides for a good cleaning of all inter dental
spaces, bridgework and other prosthesis prior to tooth brushing. A tooth
20  brushing with an antiplaque, antitartar, antibacterial or other dentifrice
completes an effective regimen of oral care.
The state-of-the-art of texturized flosses is exemplified by the
texturized flosses and the methods of making these flosses as described in U.S.
Patent 4,008,727, U.S. Patent 4,277,297 and U.S. Patent 3,896,824. In U.S.
25  Patent 4,008,727 there is disclosed a texturized floss that has intermittent
texturized portions and string portions. A similar texturized floss is described

in U.S. Patent 3,896,827. This texturized floss likewise has texturized portions



10 dranmeter portion. The texturized floss portion will have a :irf%g( nq
di aneter portion and is a brushing portion. The thickness of 2 t ghq zed
portion is set in a narrow range for each floss size. However, it is
desired to have a texturized floss where there the thickness changes during.
use and wit WOOKIBA  The floss then can be used for a w de r BRFBRFH/0007]
I nterdental spaces. 15 The floss in the 4nitial relatively narrow
cross-section can be fitted into narrow Tnterdental spaces. As a
wat er - sol ubl e coating on the floss dissolves, the floss strand wll

decr ease and s\t porionsBach oflthese pateaite discloses aanrting) ptdeess where by
cross-sectional dinension. This aids in the flossing since there will be a

greater cRatsptéctivé Mskhsf fepsidn sextupized amd nba-textaridedtpirtimacare fofned. 20

Is provided a texturized floss that is easy to insert into tight

i nt er dentFhissarghod fordmaking tdxnirized floskeo seithaesheaizéd porevonnadadtvohi | |

the interdental space for enhanced flossing. Brief Sunmary O The | nvention

The text yekaadzed portiohk 4s furthet described in L0S. Patent £200,29%7d 1 oss 25 that
has a reduced dianmeter, but during flossing, expands in diameter to better

fill 5and clean the Thegerpfiot earderxabrized cflossdhardeavdilatlecin Wasious set
wat er - sol ubl e . WD 00/12024 3 f ~~ CLil PGIBR99/00071 coati ng which upon

contact whidkisessesaHbweven aiueatsl the looatingseon ekt teknaizdd easteriale amdnthé o

approximately the dianeter prior to stretching and coating_ The texturized

floss is jpeeenitienn thré@der drithtextaricedidrtionsy the flsseabiveyalbfarb it sigid.,

filanents. These are sonetinmes referred to as bundles. 5 In each fil arment

handl e t HER@se gextiRizéd flosses eahibeilr sonfihols! ar@id orhiavsepasite lengths

texturized by forced air, nechanical or heat treatnents to formcoils,

curves, tafdhgsually e iﬁlﬂ@épﬂrdt@%_ﬁgtﬁdleTheYﬂfrBﬁd@ﬂ?brtibﬁ $ epetifY warrbov ng
e

stretchabl e whereby the cross-section is reduced under tension. These yarns
can ]gol el diabeetepapertion.t The vextarized fose peftiowrwill Kavesta dargédre dignieter
with a 10 non-water-sol uble polymer to bond the fibers in place so as to

prevent gborith aaddsrd beusking Fortiohl 3 hickadsof ties tekturizedt pértion is set

wat er - sol ubl e polyner. Wen solely coated with a water-sol uble polyner, the

coating wnl la saarvewt pangé ffori eath yflosskizére Howewer,t it s edesiredr y i lrgvernal
will maintain the yarn in the stretched condition in which there were

coat ed angxturiedd fidss Wheeo tiereghesthigkaiese thahniges during ase arsl witlatension.

stretched condition. The coating is calandered to flow the polyner into the
yarn fi beThefiosy tem can bomsediforn af wide rarge ofl imderdertahspaves.er - sol ubl e
polymer, this coating preferably is applied and cured while the yarn is
unddrs a m ni mal t enThenflodhirs thee atneal eslatively naetosh cedse-gettiontarche dittéde
yarn. After curing, the floss is coated with a water 20 sol uble coati ng,
t hi s coatidoyaanrawsl imteedental ospaces. t As polwater-sohablet ltoatingron trel floss
this water-sol uble polymer cured while the floss is in a stretched
condi t i ondisShives; ghetfloss strahdrwilhdecrease irelengthztedafmose relaxedatate and
reduced dianmeter. This reduced dianeter floss can readily be inserted into
ti ght 25 increastein she spesesectionahdimensione This @ids dh the dflossingrgindetherees
with the

will be a greater contact with the teeth surfaces in the interdental spaces. There

20  is provided a texturized floss that is easy to insert into tight interdental spaces,
and which during the flossing operation expands to fill the interdental space
for enhanced flossing.

Brief Summary Of The Invention
The texturized dental floss of this invention is a texturized floss
25  that has a reduced diameter, but during flossing, expands in diameter to better

fill and clean the larger interdental spaces. The dental floss has a water-soluble



diangter of the floss increasing as the tension on the floss is_reduced.
The WD 00/ 12024 4 ~ ~ FES 2~~3 PCTBR99/ 00071 rel axed fl oss fBerF@&mm
fills the space and better renoves plagque and food from between teeth.
Prior to, or_durjing,the coating of the yamw th the water-sol T,
an additive g’%@ﬂ“ﬁ@‘a fl avorant, colorant and/or nedi cant can“?éf"éﬁg)a%@
The result is the texturized floss aftergzthe final curing containing such a
flavorant, colorant or nedicant. The flavorants include pepperm nt,

spearm nt, cinnanon and fruit flavors. The nedi cants include fluoride,

densi ti zi coptignvhichaniqn sqotacigwiths salivia i dissobiesagndt allowist thedexturazed
antiseptics, coagulants and other nedicants. Preferably the floss w |l

cont ai n aflosatoexpandrto approximatelychsdismetenprios torstratohing gndfcaatingar n
w th the water-soluble coating and curing this coating, the yarn can be
coated with a coati dfestextucized flass i madefromt aeyarpethst isheompriseds of a
floss. Detailed Description O The Invention The yarn that is to be used as
the fl osspluralitpafibundles ofafilaments: Theseraressometimesprefeatdd yo as tumdless
of filaments. These are sonmetines referred to as cables. In each fil anent
bundl% t hbx eachfilamentrhandlezbere cambe 20 oamore filaments. Thefiknhents havee
texturized by forced air, nmechanical and/or heat treatments to formcoils,
curves, tbeen dexturingd byndoreed ainsmethanisal ombeat teeatments otee foymotokblsi ng
stretchable so that the_ cross-sectional dianeter of the 20 yarn will be
reduced wharveshdwistsn drimpscand/oedeppa. Thiese yamsunare therpiapertyofybeing
will regain substantially its original length and cross-sectional dianeter.
This in cstrstchablewherebyathe cresgrsestionis reduoed under tensione These yamms t s
in the yarn being an effective dental floss. The yarn can be tensioned to
reduce it canlisalalydre coatadewith ameater-solubjetpalymerromfirsteean bexmated svith a
teeth, and then rel axed to increase the dianeter for use as a floss. This
cl eal} f onancdwatarssolublot pelymen doi bondr then fibersedn place sovtas $oi prevent
spaces. 2 8 FEa 2aa3 WO 00l 12024 _ PCTBR99/00071 5 The yarn will be
conpr i sedshredding: daring nusef iasaae floshuand ethenarapated f wittol theabwateraolmhde
yarn at rest will_have a cross-sectional dianeter of about 10 mmto 40 mm
and pref epalymenb¥hen saledyt eoatednwith a watesrsolublepolumervithe cqatingiwi e
a circul ar cross-s% tjon, lﬁtﬁ)on stretching, the cross 5 sectignal dianeter
of the yaserveato sufficiantéy bind ghedlibers 1o preventofrgying mndywill saintain the
non-tensi oned dianmeter. In length it, can.be increased up to about 150
percent oyarn gnotheyistrgtches {195 I"@H@hh‘hﬁﬁ@nwﬁm caated Qré‘ﬁéfrlb'ﬁd- e e
are useful properties,.fqr e yarns when used as, a,dental, flagss. The, flgss
can b® inceating 1Snaapllﬁ8ewiw§@n§w yaphdsdnvhstretehed sondition. (ke coatingmise

food calandered to flow the polymer into the yarn fibers prior to curing. When first
coated with a non-water-soluble polymer, this coating preferably is applied
and cured while the yarn is under a minimal tension. This preserves the stretch
characteristics of the yarn. After curing, the floss is coated with a water-
20  soluble coating, this coated yarn calandered to flow the polymer into the
fibers, and then this water-soluble polymer cured while the floss is in a

stretched condition.
The result in either case is a texturized floss that has a reduced
diameter. This reduced diameter floss can readily be inserted into tight
25  interdental spaces. During use the water-soluble coating dissolves with the

diameter of the floss increasing as the tension on the floss is reduced. The



10 d&bris when in a rel axed, increased cross-sectional dianeter form The
yarns cannot be used directly as a floss. There is a tendency)fjoff fBhejagar ns
to shed parts of filanments. If used directly as a floss filanment, parts of
t he yarn can‘ggﬁe } t4 between teeth. This is annoying and is not_consi dered
to be accept 5% %42 person who is flossing. Consequently, t RYPANOTY
coated with a coating to | ockl bond/ netwogk the filanments into a yarn. The
coating preferably is a substantially water soluble polyner that will wet
the filanments of the yarn and which can be set by sol vent evaporation or

ot her poh¥lBied fldsgnform then flllsetheispace and-better ranbvek eplaguenand fd 66

can be used as a first coating followed by a coating with a water-sol uble

pol yiver . fffmVbetrwéen sdethoated with a non-wat er-sol ubl e polynmer, this
coating, and the subsequent curing, are conducted with the yarn under

m ni mal to' no tensiPrortogerahirieg the dodtingvaf theayarnwith ithe Water-soluble
081648,332 filed May 15, 1996. Only enough tension is used to nove the yarn
through tﬁiﬂymlm ddditieessudlelasver flaveirahy colorant aaddee medivant’ €ars ebe by
the evaporation of the solvent through 25 heating. The sol vent can be water
or ag or gyded. The sesult pothatextubizedflossattet the final wuriig thassinihg suthea
filaments |locked into the yarn structure. However, the yarn retains its

ori gi nal fpApGrEIteEoRiTaAt ofmedicany! Theolgvordnts sncludet sdispdrenint) spearmiire,
00112024 6 2 ~ FE6 2~~3 PC Tl BRO9/ 00071 coat ed yarn under tension can
acquire ahifiHhnisn hay feaitflaversc @e nfeditantsriaghudee fuopitk, dénsifzielg agern
yarn at rest. And the coated yarn can stretch to nore than 150 percent o

i ts | engtdhtpslageeragasts antitertyaagenty)eantitsadterialsyrantivepticss ¢dagulariteaydm
can be pret ?@alﬁed wth a pol yner tgo 5 | ock/ bond/ net wor kpfﬁhe fil gmants of

t he yarn dihgetriedicdrts.s URfeferablysthan flosshwiliresntaii aeflavefantoandi medicainge
of polyners. These can be water-soluble or water-insol uble polyners. Wen

t he Jyar n Swbssguemt teahedcoating oof et yanh swith theé nvater-sclabieicdosting and

possi bl e, the original cross-section of the yarn. Consequently, the yarn is
coat ed widdringethiolcoaeingg ritiet permpehpnbe coated withld ddatingasachihad @ wak yam
I's under mnimal to no tension. The only tension on the yarn is that needed

to pul | térhamsetienseiof thégappagmeflossati ng bath. The curing preferably is
conducted while the yarn is noving downward sol ely under its own weight.

That is, DetaidedDesndptiomQfiThednvertionavitational force. This

pretreatnment prevents the yarn fromfrayi ng when used as a floss. 15 In the
main treating step, mm\;\zam rthaviis gionber usedtasetitee flosssiscaapationlah yarn. It
wat er - sol ubl e pol yner ile the yarn is maintai ned under a tension so as to

subsitsant | dnsistieof agsiarality of bandlexof filametitsiEThesmard soinetimes reféreed to
tension is such that the cross-section dinension is decreased up to 90%
with the gsacables, ip edoinfilament bundie these cab ¢ perhaps 20i @i nwirel filgyhéntsThe
yarn is 20 coated, cal andered and cured while in this tensioned form The
coati ng cEhebfilamentsishasieobelen pexturized thy farced rainugtechamicalmandbor theat
roller coating or spray coating. A preferred technique is by imersing the
t ensi onedtrgatments to form ranils) aunves,rtveists, tirimps land/onioops.cEhese yarms hastei n
one or nore stages. A two stage Erocess is preferred with the yarn under
t ensi on itheepropertygef beihg stéetchabbe sedthatothes sross-seotioniaediarheterf of the
pol yneric solution coating followed by a second coating with a flavor
and/20 neyammmwilkbe reduced whendhet yarnf is undeotensionc Whentriotrunder tensienn
fl avorants and/ or medi cants.

the yarn will regain substantially its original length and cross-sectional

diameter. This in combination with an irregular honeycomb surface on the
yarn results in the yarn being an effective dental floss. The yarn can be
tensioned to reduce its diameter to facilitate placing the yarn between a
25  persons teeth, and then relaxed to increase the diameter for use as a floss. This

cleans food debris and other materials from between close interstitial spaces.



T, g FE~ 2 ~u W 00/12024 7 PCT/ BR99/ 00071 After coating an§§ 29
pol ymer ctan be renoved by passing between nip rolls. The yarnét gﬁﬁi g@s
t hrough a cal andering systemto inpregnate the polyner into the tensioned
‘'varn. Preferably there is a single calandering after the second stage -
coat i ng. Hovbé,f?é%“?‘ﬁére can be a cal andering 5 after each stagé’(Hfm@géﬂPQ’r\g.
The coated and cal andered yarn thereaftgg passes to a curing station, which
usually is a solvent renoval station. The solvent usually is water but can
be an organic or a water/organic mxture. After the coating has been set by
sol vent removal or ThdgarpWilhbeicomprised oftuboutel t ho flamment bandlesphhdh

now is the floss, is wound onto a spool. These can be |arger 10 spoofs for

prof essi ppgferdbly @bout®b.! Thespan atfrest neilb have asrossseetional anetep ol
onto a spool and subsequent to curing the water-soluble polyner coating on

the yar nabblie 108 Q@Agtovmmgah_aobwféﬁbaysamarﬁcﬁnﬁlt@m@snm. Yegdreral) thece

its use as a fl oss. noted, in the first stage or second stage coating

sol uti ongathewsll lagpfodinbftel havirtahirs crovd-sevtion SUpM saretching, ahe efsks-n

vari ous Conbi nations. The flavorants include eucal yptus, peppéefrmnt,

wi nt er gr agprioRREd[dThBier dehe afh ehh bespatucdid to Abeat s dowca§NdHercent of
fruit flavors such as orange, "| enon and herbal substances. The nedicants

i ncl ude fi{suabndtensiensd tdiahistef 0Nt lengthtitt €dr de dafdagsedaiipi 1 AbeMLaYSOL S,
anti bacterials, antifungal agents, ?0 antiprotozoan agents, antiseptics and

coagul a”?’ércéﬁ@oﬁﬁ@dﬁ%iﬁﬂd‘i&ﬁﬁﬁsi@ﬁed HengtiniWigin puptundaf témdiby. Theserdreg.

There are many naturalTy occurring agents that have nedi cant properties.

These natisefhl properticsi for eueyasns wherdeisedanpaidents] fisss! Theflosh can be

tincture, aloe vera, nicotine, sanguinaria, chelerythine and

benzophenagéred dinte mitée!demial spabes hehéh aepsivriedratidonissd dics asincves food

sol ubilized or emulsified in the water-sol uble polyner solution, which

usuaDl y idebs wdietcinsa selakedoincreased etessabeotidrmalalinhietdr forthhe yarn by
i mersion of the yarn in the solution, t WD 00/12024 g 2 8 FEB 2f1f13

PGTBR99/ 000~ 1 cal dlHeryargistcannmiwgnsee ditectbohy reflossdThese ¢¢ hetendeatiyng
conponents into the yarn, and curing the yarn by renoving the water or

wat er / or danithespansnto shed parts iofyfilaments: Hppdededirectiynas & flossefikdments,
Preferably it will be conducted in two stages. The yarn will contain about

20% t o alparts @iy yameicght bef leftrisetwesny teethscThis e arinoyihipaandaig fot
and/ or nedi cants, and preferably about 30%to about 50% by weight of cured
pol ymer pomsidéredotarbe acdéptabtedioc anpersone who eésl fledsing s @orsequentlyyethe
will be on the yarn in a content of about 5% to about 12% by weight. |f
t helld i s yarprist ceastedewithpal goating ¢atleck/bhdnd/networlo¢he filadwenitsdnté @ yam.
content of the cured water 10 sol uble polymer content. The useful
pretreat rEme coatingepreferablydis posybstantially swatesl saduble polymeythiatiowilk wedt as
nyl ons, vinyl alcohol horopol yners and copol ymers, vinyl acetate
honopol yrthedfilamientspof theeyarn @adi which can be set by solvent evaporation or other
polymerization. In the alternative, non-water soluble polymers also can be
used as a first coating followed by a coating with a water-soluble polymer.
20  When first coated with a non-water-soluble polymer, this coating, and the
subsequent curing, are conducted with the yarn under minimal to no tension as
described in U.S. Application Serial No. 08/648,332 filed May 15, 1996. Only
enough tension is used to move the yarn through the coating process. Polymers
set by solvent evaporation are set by the evaporation of the solvent through
25  heating. The solvent can be water or an organic. In any regards, the end result
is a dental floss with the filaments locked into the yarn structure. However, the

yarn retains its original characteristics as set out above. It is stretchable. The



pol yur et hanes can be ultra-violet cured. Useful solvent-basedépﬁlyqﬁggnﬁﬁ
I ncl ude Vvinyl acetate copolyners, vinyl alcohol copolyners an yl on

di ssolved in a water, ethanol, or ethanol/water m xture. Wien the sol vent

I S evaporate | ymer sets to keep the filanments | ocked t nd
the yarn in m&@vg‘%s sectioned structure in which the pol ym&é&gnﬁg@#?
set. Suitable water-sol uble polyners inclgude vinyl alcohol polynmers 20 and
copol ynmers, vinyl acetate polyners and copol yners and copol yners of vinyl
acet at e/ et hyl ene copol yner. The water-sol uble polynmer will be applied to
the yarn coated yarnconger tensionanzacquireibbout asdows as 1€ peroent Af thet exhss-he
coating can be applied by imrersion in a bath, by being passed over a

coati ng rsedtionalbdianeetey qfdbecyrmhatoregh And theacoatgdryarnecan stretely toanare
sprayed with 25 , the water-sol uble polyner. In use a section of the floss
i s cut frthan h80mereentiof itsflength 8p compardd todhegarn under mntémgjonse t he
floss will increase in dianmeter about 3 to 10 Y 1 W OO 1720724 9 2 8 F ~.B
2GD3 PCTBR99100071 tAsredisgussady the erarpoican| beppretreateds wihthsal peldlymieri 40
floss is easy to thread ' into tight interdental spaces, and during use

i ncr dasesldock/Bondimetwark the filaments)oétheryarn r. Tni sugh ani mhstaice the
better renoval of food and ot her debris. The present invention wll be

di scl osedpretreatmeentecan Ibextith 2 raniger efipolymersicThesd ocanrbe sxatepiseluble or
Exanmple 1 A nylon 66 pol yam de texturized yarn having a denier of 948, 34
fi | ament swater-insolpbje @olporersMVhen abe)yars isoso gietreated; theaobjegtive is to
formul ati on having the follow ng concentration of conponents: Ingredients%
by Wi ght frdintainy| asc mutle/ as hpossible;oshe y original fcross-4e0)inn Saf ethep hyarmH
40 (castor oil hydrogened)4.0Xylitol 2. 0Sodi um sacchari n0. 15Chanoni | e

ti nct ur eOCHTSEguently, the yarn. B5ceatedt withethe polymer aadothe pobymey entrgdeon
gl ycol 4006.0Sage oil 0. 19Tea tree oil 0, 285F avor Sorriso Herbal

KB- 8t 2- 1thiel yarm @hite tiye yarn 4 under minimat ¢o no)tensien. ébhe onbptensionton the
yarn, which has a large cross-section dianeter, is tensioned to a decreased
di amet er yarh sl thatl neadedyto pullvthet yara thravighgthempolymier coatingbbath. The
contains the polyner, (PVA E copolyner as a 55% enul sion), crenophor,
xylitol, sudngnpreﬁarabgy iis, comduietad] whilentheiryarants moving idawoward| selely
wi th about an equival ent weight of water. The second stage will contain 15
t he PEG 6tader pewaoweight That isthe ondydensianingdarce iea gravitatiogiay ferge.
triacetate. This second stage coating does not, contain any water. The yarn
after  t This @retreamment prevemnts the yam framw fempiovenedreniusesbas afloss. passed

t hrough a curing oven to renove the solvent which primarily is water. The
curi hg oven is nai ntla theimaindreating sieprher yames iivgin ae pretreated | iscgeatethe
residence tinme of the coated yarn in,kge curing process qver is about 4 to
60 secondé’\/l@brﬁeh‘éﬁtﬂgsgm‘?lﬁd’@%’ r wihileeths yame 1% maingaisedunder a tension so

as to substantially decrease the cross-sectional dimension of the yarn. The
tension is such that the cross-section dimension is decreased up to 90%, with
the yarn being elongated to more than 150% of its original length. The yarn is
20  coated, calandered and cured while in this tensioned form. The coating can be
by immersion by passing the yarn through a polymer bath, roller coating or
spray coating. A preferred technique is by immersing the tensioned yarn in a
polymer bath. In addition the coating can be applied in one or more stages. A
two stage process is prefenéd with the yarn under tension in each stage. This
25  preferred process is comprised of a first polymeric solution coating followed
by a second coating with a flavor and/or medicant solution. However the first

polymeric solution can contain flavorants and/or medicants.



5 Th& end product texturized yarn floss has the foll ow ng‘coxgngigt'?q@ of
conponents: |ngredients% by Meter of Finished ProductNylon s t uti¥zed
Jraw yarn6l. 728Pol yvi nyl acet ate/ et hyl ene copol yner 7. 385Cr emephor RH 40
(castor oil Wﬁg@ﬂed) 2.620Xylitol 1. 310Sodi um sacchari n0. 098 '95)06?71 .
tincture0. 31 rrhtincture0. 622Pol yet hyl ene gl ycol 600011. 939Pol yet hyl ene
gl ycol 4003.111Sage oil 0.099Tea tree oil 0.7148Fl avor Sorri so Her bal
KB-8112-1-119.851G yceryl triacetate (triacetin)0.778TOTALI 00.0 The fl oss

is easy to thread into_and through various si.zed interdental s es. During
fl ossing the noistur e‘tﬁﬁrtwt%%ﬁ‘YpéP‘FF%ﬁ RPIYMEL oFaR g H@%‘t’&?ﬁ%}blmﬂﬁﬁng

‘pol ynmer and the floss expa to fill] the interdental space bejng flossed.
r °r” WO 00l bgtweaen 1nipy s2”§ﬁ¢: yam then RasseRodHOUBR121CalAndering] sysiem 1o
maki ng a texturized dental floss copprising: coatin exturized yarn
in a first impiegnatesthe olymeranigthe W@JS@WW&W&F&&B thers: 15aeSinglge
of coating siiid yarn with said ter 5 sol ubl g’gl me[}; b) passing said, -
coat ed yar falandsring atigsithe sgcop Gceaung eves|t sr%cmﬁw@pamdqrngg
and to_flow_the ter-sol ubl e, pol.ymer into said cqated yarn; c) .curing said
wat er - 8ol ugﬂ@rm@rﬁagmﬂv@aémgd ﬁoa@d@nﬁﬁg@aﬁéﬁgym repfier passgs e
at least |125%of its relaxed, state ihrou%h ti]e renoval ff wat er and the
Setting of a Kuring atatienapvhicholsnally kna aplvent removal stationd Tog: solveny

yarn in a second coating,stage E“h an additional sybstance to enhance the
use of theUsuaHY isexater bud GaR Re AN Organic 9f ayWalerarganic Jnixmrey Alten the
wherein said texturigzed yargyhsz;)z a thickness of, aboyt | Oyom {o about, 40nm at
rel axat i on COAlng has srer St ¥emt rerpaval.on gthar rizatiQn dechniguesghe
t han about 10 grans. 3, .A nethpd,as.in claiml wherein saig water-soluble
pol ymer is%ﬁ%b’éﬂl,ﬂ*’bﬁ& ReV IS ﬂe%il§www%9n%#§m03 esecan be larger
copol yners of yinyl 20.acetate and vinyl alcohol,. 4. A nethod g@s,in claim1l
wher e?‘ﬂ saisﬂoﬂlﬁ 391' Farfension) ysgpr <l 8P Scfﬁftﬁ?rﬁgnai ulséagtf igynto being
flavorant and a. medi cant. 5. Age%g_?d as in claimlﬁ%\herein sajd texturized
dental flod¥oWBd Qnig:asnaal,an SEAMent oy icHging, the nwager-gphihie spodymer
about 60% by 25 wei %t@ of thﬁ Weaigﬂht f the e"tgpta wei ght of said texturized
dental floS§9atfg anBe YR, dhe yam gap ke gated Wit a fubisiancs; such@sh Wax to
sai d texturin%ed dental flosg is about 30%to about 50% by wei ght.
enhance its use as a floss.
As noted, in the first stage or second stage coating solutions there
15  can be flavorants and various medicants, alone and in various combinations.
The flavorants include eucalyptus, peppermint, wintergreen, spearmint, tee
tree oil, sage oil, licorice, cinnamon and fruit flavors such as orange, lemon
and herbal substances. The medicants include fluoride, densitizing agents,
antitartar agents, antiplaque agents, antibacterials, antifungal agents,
20  antiprotozoan agents, antiseptics and coagulants. The various medicants can be
synthetic or naturally occurring. There are many naturally occurring agents
that have medicant properties. These naturally occurring agents include
chamomile tincture, myrrh tincture, aloe vera, nicotine, sanguinaria,
chelerythine and benzophenanthridine alkaloids.
25 The flavorant and/or medicant are solubilized or emulsified in the
water-soluble polymer solution, which usually is an aqueous solution. It

preferably is applied to the yarn by immersion of the yarn in the solution,
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texturized coated with said water-sol uble polynmer conposition.
method as in claim8 wherein said texturi 8d yarn has a thickness of about
| Ormto about 40mm at rel axation and a thickness of about 0.1 nmto about
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flavorants. 15 12.. A nethod as p claim 1l wherein said icant 1S .
sel ected f@ ‘t‘ﬁédglrfblﬁwocm%-tiﬂ’g yarm I"ﬁé]r cgataig.3eayt 20Xt agent H0% by
anti pl ague agents, antitartar agents,, anti actﬂgi als, ant|septics and
coagulant sweight of eawaddpalymsr cselution eiffavorasts and/prs medicants,r aney
yarn is coated with a wax, 70 14. A od as jn ¢laim 13 wherein said wax
i s appl i edpreferablynahewi3 0ktaabaut SWEW w,szlgflt of cured polymer plus flavorant

L. AY. A3. AY3. AF. A3u?, A3. Al u. A3) @q=t CpLA C %

| vpkf [ V] candéan) medicant alhe Ayred) waterasely @Ql]m?@aywyiéh}v@apaamea]ya@cm a
U c”a]ca]caljcaljcalca Ucnalc(a]cal ca

lca ] | :
w2[ 9N2-yt opententtcaf cahaut) 63 ot T 1876 % ayeighte) athers) is) & oyesegasment
calca polymer content this will be in addition to the content of the cured water-

10  soluble polymer content.

The useful pretreatment polymers include polyurethanes,
polyesters, polyamides such as nylons, vinyl alcohol homopolymers and
copolymers, vinyl acetate homopolymers and copolymers. Various
polyurethanes can be ultra-violet cured. Useful solvent-based polymers

15  include vinyl acetate copolymers, vinyl alcohol copolymers and nylon
dissolved in a water, ethanol, or ethanol/water mixture. When the solvent is
evaporated the polymer sets to keep the filaments locked to the yarn and the
yarn in the cross-sectioned structure in which the polymer has been set.

Suitable water-soluble polymers include vinyl alcohol polymers

20 and copolymers, vinyl acetate polymers and copolymers and copolymers of
vinyl acetate/ethylene copolymer. The water-soluble polymer will be applied
to the yarn so as to comprise about 3% to about 15% of the yarn. As noted, the
coating can be applied by immersion in a bath, by being passed over a coating
roller, by being passed through two coating rollers and by being sprayed with

25 the water-soluble polymer.

In use a section of the floss is cut from the remainder of the spool

and used as floss. During use the floss will increase in diameter about 3 to 10
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G 10%Z3 Z3 & ()-10%&' ()- @O%& ()- Y10%%x& ()- #q=i K-y&10%& ()- ~10%&

1008 ()- - 10%& ()- sALDYIN p63polyntnidetextsrized@arh having a denier of 948, 34

=t deE-y&lO%&' 210%&' ()- 010%& ()- .&10%& ()- , &H#10%&' ()- 9%$&109%& () -

| #1098 () -filamerfisA ammaqky1 ant #ﬁ/mr@e()&%g#iwm@ed itho®a (roating

6#10%&' ()-! 3(10%00& () FA C O m dEVK@&10% 10s&$10%&' ()-3° $

MLO9T & () -foshogkagion) haeingothe oﬁqwm@nqemmmo@componmx@&lo%

10&109%&' () - S&B1Q0F& (Vo &I0WA& (V- s 100F& (). SR&E100d& (V-1 (1004& ()-Fl
WIEVK@810% J0S2 10908 ()- legredients) -3 .' 10958 () - 48 10ymeeight
$&109%& () - Polyvinyl acetate/ethylene copolymer(Airflex 400) 20.5
Cremephor RH 40 (castor oil hydrogened) 4.0
Xylitol 2.0
Sodium saccharin 0.15
Chamomile tincture 0.475
Myrrh tincture 0.95
Polyethylene glycol 6000 23.025
Polyethylene glycol 400 6.0
Sage oil 0.19
Tea tree oil 0.285
Flavor Sorriso Herbal KB-8112-1-11 19.0
Glyceryl triacetate (triacetin) 1.5
Water to 100%
10 The yarn, which has a large cross-section diameter, is tensioned to

a decreased diameter and pulled through a two-stage coating bath, The first
bath contains the polymer, (PVA/E copolymer as a 55% emulsion),
cremophor, xylitol, sodium isaccharin, chamomile tincture and myrrh tincture
along with about an equivalcnt weight of water. The second stage will contain
15  the PEG 6000, PEG 400, herbal flavor, sage oil, tea tree oil and glyceryl

triacetate. This second stage coating does not contain any water. The yarn after
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107: }~?: | qoatingsis passed through a curing oven to remove the solvent which primarily
$9$10907& () - &109%T& () -3  9$1090& () - 4! 1 - #10%44& () - Y! 109%& ()-! cdE: / )
10&' $1094 &s( yater1Dhg £urjng ovenosaintainad af & temperatymsiq remone/dize Waterd

| 111dYNC 10 10T 10T 10TF: "109%& ()-3f, :109%& ()-.MB8' 109%4& () - N
' 0: $109a& §9lvent: Tdwrgegifence itime0f the coated yam dw the pusing process over is
' 10%& ()-3!dP3' 10%& ()-!V6" 3" 10%&' ()-3$10% & ()- 3Y10% & ()-""""#%g$SAEYNC
10s#10% & ghoubvdows 6 spcondodepending endbe semperature oif the Jcuring over. () -
$UKUBE R(AEYNC 10LO#10% & ()- Y. &10% & ()- S&#10% & () - $&10% & () -
"#10% & ()- s #10% & ()- R(((J)K)L)MN[)bC 10f 10% u& ()-Fs10% u& ()-: 10°
100 108 &<#10% & ()- Thaoend (progdugtdez@rizeds| yam )&PFS bhasb cheo igollowmg
10% u& ()- &10% h& ()-F $10% u& ()-3 " $910% u& ()-nms$310% u& () -

L&10% u&' (FoncentrationEheomponentss ug' () - $10% u&' () -

Ingredients % by Meter of Finished Product

Nylon semitexturized raw yarn 61.728
Polyvinyl acetate/ethylene copolymer 7.385
Cremephor RH 40 (castor oil hydrogened) 2.620
Xylitol 1.310
Sodium saccharin 0.098
Camonmille tincture 0.311
Myrrh tincture 0.622
Polyethylene glycol 6000 11.939
Polyethylene glycol 400 3.111
Sage oil 0.099
Tea tree oil 0.148
Flavor Sorriso Herbal KB-8112-1-11 9.851
Glyceryl triacetate (triacetin) 0.778
TOTAL 100.0

The floss is easy to thread into and through various sized interdental spaces.
During flossing the moisture in the mouth partially dissolves the water-soluble

polymer and the floss expands to fill the interdental space being flossed.
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0 about 1mm to about 4mm at a tension of more than about 10 grams.

3. A method as in claim 1 wherein said water-soluble polymer is
selected from the group consisting of homofaolymers and copolymers of vinyl
20  acetate and vinyl alcohol.
4. A method as in claim 1 wherein said water-soluble polymer
composition contains at least one of a flavorant and a medicant.
5. A method as in claim 1 wherein said texturized dental floss
has a water-soluble polymer coating content of about 20% to about 60% by
25  weight of the weight of the total weight of said texturized dental floss.
6. A method as in claim 5 wherein said coating content of said

texturized dental floss is about 30% to about 50% by weight.
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10. A method as in claim 8 wherein said water-soluble polymer

10 coating is selected from the group consisting of homopolymers and
copolymers of vinyl acetate and vinyl alcohol.

11. A method as in claim 8 wherein prior to step (¢) curing the
coating on said texturized yarn, coating the texturized yarn with a substance
selected from the group consisting of medicants, colorants and flavorants.

15 12. A method as in claim 11 wherein said medicant is selected
from the group consisting of fluoride, desensitizing agents, antiplaque agents,
antitartar agents, antibacterials, antiseptics and coagulants.

3. A method as in claim 8 wherein in step (d) said texturized
yarn is coated with a wax.

20 14. A method as in claim 13 wherein said wax is applied from a

molten wax bath.



