- METHOD&OF REDUCI NG THE CCEFFI Cl ENT OF FRI CTI ON OF ABSORBENT PRODUCTS AND
WAX CCATED PRODUCTS PRCDUCED THEREBY 5 . This |nveﬁm d
-l ow friction absorbent products having a high nol ecul ar j I Tﬁ
subst ance di sposed on a surface thereof. These'products i
application to materials and products that contact Iiving tlssue such as
human or ani nal tissue. The 10 invention also relates to a nethod
of reducing the coefficient of friction-ofl absorbent products conprising

fabrics and filns by apﬁ %Eﬂg a surface coatlng of a high nol ecul ar wei ght
waxy substance. The abs¥F PF RERVCING -THBCOERPERIENTAF ary napki ns,

I nfant diapers, adult 15 ru;rmmm wmmmpmnm dressings and the
| i ke. DESCRI PTI ON OF T‘u- R ¢ [ o . _ <z have been

used for many 20 y e : C in
absor bent products. Lubrlcants have also been knomn for use in coatlng al

or part qf the surfgeg of n%e%%r{%” dP%léé‘QQo']:oapﬁ'ok:caﬂ’ictl?ﬁ“barﬁsco}% grave

been pl aced directly on A | i'Cat or's—or agl ng
for use 25 predultts ehbeBGOrae lblqldump&gcuﬂerl meighnwakya s@mcﬂe

exanpl e of a 'd@éﬁ&é&&%ﬁmﬁw '&?é ofs ‘éh%s? f&&ué\& arSsdhinl

(Hanke) which describes a water dispersible tanp | 1 cat or conposed of

wat er - sol ubl e Ho| pReLi 16’1“ |T'80F“95-Ie€1ﬁillsl e?ndl LPd'-'rq 5, tBP’&st‘FQ!}tﬁﬁ% 30
ﬁutrjf actants ?nﬂlﬁﬁ omfh?sﬁes sueal yﬁéhyﬁm%zdeammﬂeruaade. Tl';]e
ydroxypyopyl gcellul ose ar t he erials S us in t.hese
Conposi t{‘g HVeREt R orf %_ atfsp”%f?rref" V\PFL'IhﬂéI e‘&' | af® ?bﬂ?s the i gh
as two n1II|oncoefﬂisrénSedf firictionesifn abseatent iprodurts amdnmpr ising
- 2- fabrics and films by applying a surface coating of a high
molecular weight waxy substance. The absorbent products
include tampons, sanitary napkins, infant diapers, adult
15 incontinence articles, wound dressings and the like.

DESCRIPTION OF THE PRIOR

Lubricants, including waxes, have been used for mény
20 years to coat fibers and fabrics used in absorbent
products. Lubricants have also been known for use in
coating all or part of the surface of a tampon or tampon
applicator. Lubricants have been placed directly on
tampons and tampon applicators or their packaging for use

25 immediately before or during the insertion of a tampon.
One example of a lubricated tampon applicator is U.S.
Patent No. 3,882,869 (Hanke) which describes a water
dispersible tampon applicator composed of water-soluble
polymer, water insoluble filler, lubricants, plasticizers,
30 surfactants and antioxidants. Polyethylene oxide polymers
and hydroxypropyl cellulose are among the materials listed
as useful in these compositions. 1In addition, POLYOX, a
polymer with molecular weights as high as two million is
disclosed as a resin useful in manufacturing a
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t her rmpl astic tampon applicator by rml di ng -and extru5| on. However, this
reference does not discuss lubricating t he tanmpon itsel Th18$he¢tllﬂmb&aen laced )
patents have required difficult solutions-5- i ncl udi- ng m user

prior to or during the tanpon insertion, conplex Iubrlca m
patterns or |ocations, and reliance on the t anpon user's physio ogy
activate the lubricant. U S. ‘Patent No. 4,690,671 (Col eman et al.

descri bes 10 a tanmpon inserter with a rapturabl e thernopl astic f| | m
containing lubricating fluid, a nedicating fluid or a conbination

| ubri cant / medithemmplastictarpon @ppkicaknr gyt yunh@mnqalmaxtm:m

sol ubl e steri |}fovb@¢éﬁ’ aE‘lQ:LQ" i‘éféﬂ:eﬂbfﬁ gbég' BBgedlschﬁ 130iA%atd

(Vereinigte Papierwerke Schi ckedanz)  describes a protective Ter
for a tanmpon ttﬁ‘g‘lp‘ﬁhsl‘hs%]oﬁt ainer with lubricant at the tampon's front end.

ghte C?nt % nter i's puz&iumwktdr palteate ?Hbé:ﬁﬁ@ﬁlﬁé?tdz%fﬂml sotsufulﬁﬁise_ -f' 4
atents that s n of a lubrican on inte
portions of talrf%gﬁu HWa% c%f % H@eFoPF&\?nrngo oFluring %q'{agfﬂ% &
Nephew); DE 3. ﬂtﬁ@eﬁﬁsonj)/emmplgne Pabr icakibn /Xﬁplma:hncbrs platenhsNaa:
\%/azgf ﬁggoﬁsglgog%é%gﬁl Zing rlgé'iuv;’izi'ln eT%gang%hggﬁpBﬁt&E U%%gven%% £

m gration of a?¢tiﬁ¢%ﬁnth¢rbﬁhrh©antp of the tanpon. Lubrlcants that are
placed on restricteg, §ar§§téﬁttﬁ8 t@“@@@;aﬁf'U@oi&ﬁ&ﬂ”éﬁfﬁhtf)&Eéﬁﬁﬁﬁeéhe'r

novenent_onto other parts of the on surface as well to the tanmpon' s

core do }ot m@rmpﬁm ck’l‘%re’é'?ﬁ)’{lgwlf- f obvpkunable [thermoplagtic, film
uncoated portieconate@ining tlamacsiviy f 8caiqfhis medeepeingl |f1didieogurd ng

Lampons. descr | SERPHASERGN,: LBPEAPRRELPRaT FRPREr cxs CAPT ERTRRE UG fde
vi scous drag opolywinyl alcohol, water soluble sterile jelly and N-vinyl
pyrrolidinone. DE 3,148,733 (Vereinigte Papierwerke
15 Schickedanz) describes a protective cover for a tampon
that has a container with lubricant at the tampon’s front
end. The container is punctured to release lubricant as
the tampon is ejected.

Patents that suggest the appllcatlon of a lubricant
20 only to, limited portions of tampon surfaces include the
following: GB 2,203,949 (Smith & Nephew); DE 3.739,163
(Vereinigte Papierwerke AG); and U.S. Patent Nos.
3,724,465 and 3,821,350 (Duchane). The Duchane patents
suggest that a water-insoluble stabilizing adjuvant can be
25 used to prevent the migration of a lubricant from the tip
of the tampon. Lubricants that are placed on restricted
parts of the tampon, being formulated to prevent their
movement onto other parts of the tampon surface as well to
the tampon’s core do not migrate quickly enough to provide
30 lubrication on the uncoated portions of the tampon’s
surface. This is especially true during the short time it

takes to insert the tampon.
Many of the lubricated tampons described in the prior
art actually increase friction due to viscous drag of the
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This is the replacenent sheet -3- liquid and sem solid conpositions. Tn
addition, the user may experience disconfort due to t he 4 %ﬁ¥t %H&ﬁm Lw&he
cohpositions disclosed in the prior -art. -Several patents

| ubri cated tanmpons that 5 depend ‘on the physi ol ogy.

‘allow theé lubricant to be effective. B 2, 056, 283 (Klnbe

descri bes a lubricant placed at the base of a tanpon. The Iubrlcant S
activated by the shearing forces develope@ upon renpval of the tanpon.
U S. Patent No., 3,805,785 10, (Marginet)  describes a [|ubricant

conposition WigHd and sepisphid samesifions ndin additden .Gthe R34

(Ki mberly-Cl angly Gsdiofdicd EDSEORESHONAGENES Bhagtaekiyd nadlrieC!ds ¢4y ch
di ssol ve |n bo%&lflulds to provjde |ubprication, duri a user's insertion of
a tanpon. ‘g’[ﬁﬁftﬁﬁés‘%q e BEIHY 13- and will usually

perform pOﬁH Iy becsam-ahe gamm/adbsbk—&bbor1uhmuaeec%s t&msd:@dsog;hétf)l

i ncrease & he e qui rt spegi.al ly
true if t%e avéaélﬁérg‘* méﬁ‘l%s %ﬁ&g&g& Xg Phser{‘]?’onu%?r hén%vaﬁslg W ﬁ?‘

t anpon. 20 lubrxnnntltn1berﬁﬁﬁﬂﬂﬁmﬂe.fIGﬁNZAQ56A?ﬁleiKhmhenﬂy1C1ark)

unpr edi ct abl e, g8 {156 P AR i ddfAC 1Ak d %tth%ge%ﬂééyof"ét*é@%&dﬁdl kot R

t enperature and frjctional characte?ﬂstlcs clinica
literature on ¥RFiganeniss astivateds &y b@keaSRFGElPEn§@rGFS\/£¢%N9Q§/ in
the 25 fl owpsi rémheodl ¥ th?éldﬁgﬁbbha' Uvissupatént NelNs3, gds, 785

AR S L A ST WA TR A WY

dependence uparequiresebodyC drdrperatan-eoftd hmedtphitsi chndi G8l Py DPE;034s to

30 provide gf; 10 SIVAREE kP4 SL1Ys L & JHPON L Forftdifed 1INy solia
particles which dissolve in body fluids to provide
lubrication during a user’s insertion of a tampon.

15 These approaches will often fail and will usually
perform poorly, because the time available for the user’s
physiology to increase the lubricity of the tampon is
guite short. This is especially true if the available
time is only during insertion or removal of the tampon.

20 In addition, ménsﬁrual flow is gquite variable and

'unpredictable, and the vaginal tract has rather widely
distributed temperature and frictional characteristics.
Indeed, clinical and diagnostic 1literature on normal
menstruation describes a wide range of variability in the

25 flow of blood and endometrial tissue in terms of:
regularity and duration;'amount of flow at any particular
time, hour or day; and composition, viscosity and shear
characteristics. Therefore, the dependence upon any one
or combination of these physiological properties to

30 provide or to enhance lubricity of a tampon is quite
risky.

Thus, existing lubricated absorbent products often
have one or more of the following faults: (1) requiring
action by the user to distribute a lubricant on an
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Thus, existing |ubricated absorbent products often have one or nore of the
followng faults: (1) requiring action by the user t'oThisShettiHas!B&n Replaced
lubricant on an 4 absorbent product or its appli cator HUL

application, (2)-ineffective lubrication of uncoated por ng

‘absor bent product when conpl ex and inconpl ete coating pat

(3) viscous drag of the lubricant 5 itself which may act uaIIy cause
reduced lubricity and which may provide & #acky feel to the user, and (4)
reliance upon a user's physiological attributes which vary w dely anong

users, e.g., ad’étﬁﬂﬁl@nﬁernﬁqmt fariidst lappldicatmty prdar, ta eppligatien,
lubricity. re{ RéLrecBiveidBricat ¥8h! 03t QthAAUP e PLORLCH

needed whi ch ex i bits significant reduction_in the _coe f|C|ent of Frlctlon
bet ween t he abme’&?t PEPPUGHd YheR  Sommlax | ABnfontRRIPIete oCeating

relative shear mgxae@ ansedl, dqrgl)ngvﬁgabugatdﬁg ofcathéd 1ub¥d cant

el o hor REhhEPhY H.erEE R kAR e Fohr FOLRE Y ©

| have found thétich gmayl cprﬂ;vx@eiu«atlba\cky fided | apalthesuseanceand f(@)ric
or filnms used i r.t but
ef fective amun{bm&%% orf) lélgé %Q}ﬁ?i’%?&gf%é& lgé%{anceacf%%g

surface of suclWkdgky amang Ms‘ems. 8r 9t 0 aaeqﬂabermenﬁhruas fluidnflose axuch
fabrics. Wthouodpe i, NGo ¢ fiﬁng%o%!érfQﬁﬁhﬁéﬂycauserﬁéféf@{-é on é["“%wt hey

contact and rmve al on the skin roducts such t anpons, sani
napki ns; Yhf ant1ePEHRAted  APSOTOSRY nBRRAUSE oFS é’&ﬁdsé %%%Qe(?"g’y’-% ng
a smal |l but ef febdhieicamtntreduct Xy ig0athey &6efhetieRf of friction
body- cont acti %8 \L;gﬁetshe absorbent article and tissue which it contacts
at normal relative shear speeds experienced during
application, wearing and removal, while essentially
15 maintaining normal rate of absorption of fluids and normal

absorption capacities.

" SUMMARY OF THE_INVENTION

20 I have found that significant reduction in frictional
resistance of fabric or films used in absorbent articles
may be obtained by applying a small but effective amount
of a'high molecular weight solid waxy substance to the
surface of such fabrics or films, or to the fibers that

25 compose such fabrics. Without the coating, these surfaces
can cause irritation when they contact and move along the
skin. Products such as tampons, sanitary napkins, infant
diapers, and incontinence briefs can be improved by adding
a small but effective amount of a waxy coating to their

30 body-contacting surfaces.

The waxy substances which are effective in the
products of this invention are preferably high molecular
weight, solid waxy substances which have softening points
above body  temperature. More preferably, the waxy
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The waxy substances which are effective in the pI‘OdUC[S of [hi ) inventiori' |

are preferably high nol ecul ar wei ght, solid waxy substa elmmd'
softeni ng points above body tenperature. " More pref
subst ances are waxy pol yneric substances including polyet

met hoxy pol yet hyl ene glycols and pel yethyl ene  oxi des.

solid at body tenperature.. Surprisingly, these solid maxy substances
5 exhi bit decreasing frictional resistafce with decreasing application
| evel s. The waxy substances. may al so contain other fatty or waxy naterials.
The solid waxysSShséancess odrehi akiyvepolomenic besupptaindeso thelndihgces

of the Tabri cspanybihgneryy BE%SQEW%AJW pp&gafesy%nék'éidé&sm g the

art. Preferabl subst ances shoul cr;fon ugs so as to
achi eve as | owPR1 é’ il@nent Gridesct i whigh po%%‘?‘%%’é wigelidspatt t bode
vagi nal wall. tempewathir@lbst saky aiJsYngwye&hetsiée UL 88| WaxPf stbktahees

ti hi th d t
oty o sl ceapibdt Macniadthy (irleefingl, ragisEaRRg Pakponecrepfdngody.
Addi ti onal I y, appdlmg:m Tevelise WIhe waxyr substancds may adsof comtaiy

b Il t nal
fPoeue. © iy cOtheddTaltty it il MleetRarsd e KOd Bad. murkiantad O
renoval of theOofarkivks eusveahuom mannmei @PPIEEA LIFD UESGRuPTaces OPL TibBe
PREFERRED ENBG?EWYE% & @9.%%&:'&98& ﬁf&b&&ﬁfegfkﬁgﬁnpéésﬁ%sé %O’E?éit(i&eihe

usef ul tg redu rr| tation of huiman tissue caused by novenent
surface 6P a body al ong the surface of the human tissue. One
exanpl e of noverrent Hﬂh’:ﬁerably, waxy substances should be applied to

tampon plugs so as to achieve as low a coefficient of
friction as possible with respect to the vaginal wall.
This will substantially prevent the abrasion of soft

15 tissue within the vagina during insertion of the tampon
and will require only a small ejection force from the user
to insert the tampon in the body. Additionally, the
vaginal tissue will be protected during use from any
- abrasive moyement against the vaginal wall or sticking to

20 the vaginal tissue. This reduction of sticking and
abrasive movement will also make removal of the tampon
easy and atraumatic. '

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
25 '

Absorbent articles of the present invention are
useful to reduce irritation of human tissue caused by
movement of the surface of an absorbent body along the
surface of the human tissue. One example of movement that

30 causes irritation is the chafing that is experienced when
wearing external sanitary protection products such as
sanitary napkins, panty liners, adult incontinence pads
and guards and diapers. Another source of irritation is
from insertion, wearing and removal of absorbent articles,

PPC-411



30 causes irritation is the chafing that is experi-enced when mearlng
ext.ernal sanitary protection products such as sanitary napkﬂmﬂmapaam%muh

liners, adult incontinence pads and guards and-di apers. Ano
irritation is frominsertion, wearing and renoval of absorbe um
-6- such-as tanpons, within body cavities. In order to reduce

irritation and tissue -damage, it is helpful to reduce the coeff|C|ent of
friction on the surface of the absorbent-agt+cle to allow it to nore easily’

slide along 5 the tissue. Thus, products having a dry, yet |ubricous
body- cont act i ngusbr &ackaspons d withire bady catviidrieand Inserdegtatagereddbdes

can be obtai ne I r wei, stan t he
body- contactlnq gﬁrggggeétggﬂ E%scw%?ﬂéa ESES lghafﬁgéégapﬁnggsggdﬁgﬁce
10 i s prefgh&bl9°efﬁh§nentlyof|uﬁri@bygn wpnhothe rayufaceg aftivhei on

by noisture OraBQbeQﬁ%ta&Q1EQea%03%ﬁQ@H‘ﬁ%|ﬁ3”ﬂd¥§“ea§@f§esﬁi§et&@oh%pes
of operating c%Bdltlons in lubrication: hydr odynanmic |ubrication

boundary 25 Botiigsueon. Thusgy PEIGNGEHS chavipgi @adtah o%%%r%uﬁﬁ-ﬁ°ﬁs
pl enti ful suppb»dgtcbuhactanb agdreheee kheuialeéaﬁaé r ggrstageonbehnagen

t he bodi es dep n |_ar gel pon th oS t e lubricati
nmedi um  Hydr g‘c}%% aﬂ?@ﬁ caﬁ s'fc)‘? %/q %,y al’ﬁPaﬁl’éﬁeadg,ggE. g.,
in 20 hi gh mﬂeedlamabergh‘ly waky!| eemfhﬁtannmdong thendbotigxtohetacting

manuf act uri ng. arﬁ ol % f.I WRE! 63 %b SnghSrEQEEE' ci eﬂﬁfoéaéibﬁf; Qpﬁbﬂﬁhééses

with viscosity ﬁ% spee eCreases wt
vi scosi t y0of tﬁé | prefes 1&anlbbeﬁﬁatﬂVedlabr@ﬁéuﬁoaﬂl§heu§l|§Bﬂ§l§9§9d

are dictated 23ctivakidie By OR8ESturs Bee Hddthh&E'@' ter 3k | 8ndegeabedvan! y
by the VISCOSIH% oiégx%.lubrlcant thin filnms of | ow
There are two types of operating conditions in
lubrication: hydrodynamic 1lubrication and boundary
15 lubrication. Hydrodynamic lubrication occurs with a
plentiful supply of 1lubricant and where the frictional
resistance between the bodies depends upon largely upon
the viscosity of the lubricating medium. Hydrodynamic
lubrication operates primarily at high speeds, e.g., .in .
20 high speed machinery, filament winding and textile
manufacturing. In this lubrication, the coefficient of
friction increases with viscosity and sliding speed and
decreases with load. Only the viscosity of the lubricant
can be modified as the load and sliding speed are dictated
25 by the process. Since frictional drag is dictated only by
the viscosity of the 1lubricant, thin films of 1low
viscosity are most useful. However, such low viscosity
lubricants will migrate over and into absorbent products
and, due to viscous drag, will retard the sliding ability
30 of absorbent products, causing discomfort to the user.
Boundary lubrication occurs between surfaces that are
slightly lubricated, but where the lubrication supply is
insufficient to maintain a hydrodynamic film. This
suggests that the coefficient of friction will decrease
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- viscosity are nost useful. However, such |ow viscosity | ubricants wll
"“mgrate over.and into absorbent products and, due to VISCOU% 1%&}h$B&LRelmwd

Tetard the sliding ability 30 ° of absor bent products, causl
to the user. Boundary lubrication occurs between surfaces th Mm ﬂl‘Eﬂ
.lubricated, but where the lubrication supply is |nsuff|C|ent

a hydrodynan1c film Thi s suggests that the coefficient of friction.
wi |l decrease This is the replacenent slreet -7- with high viscosity

| ubricants and hard waxes. It is also known that the coefficient of
friction underwﬁ&hnuigh'vmbcbsétyomubnmdhhtsnandenanésesxeeIr1ntnaseaabag

sliding speed. \houn tnat! GHIPOELERELRILAENS, PPGLALLIBNC AR O

encount ered when absorbent roduc%s are &%on “o¢ ag alnséi%unan updgﬁynal
skin and ti ssudub¥isatien mnﬁpeﬁu,nns:bdqa@aea@aStypt;h ingneasibgosBdding
products are ugyeed) Or agai nst human or aninel skin and tissue, the

magni t ude _.and range _10 of sliding speeds are dictated primarily by the
condi ti on® experi endedhePEizf i that okhe operadipgnsPRAIGAophe

tTher efore, onl mltehﬁ anmeﬁwlpgohgéﬁlseﬁgeohstdae driibat C ﬁlﬁﬁﬂ hamaadlofﬂ Ied
0 give naX|nun1.u ricaiion. e ave e hi ecul ar
wei ght . 15 1L 8kble and fFeanes Rnatnde Bwadaty o 191 ARICR
separating t hesnarpd.ow $hernd absorbent upradectst harebyuseddon ngrf rAigaliinst  As
noted above, tnpier 'bgg"éﬁ%éfrs%‘fhgghd‘”@#&s bsrtﬁgcﬁggﬂi% faqae i e”t

I nvention are be sol a sur
a mnimi of eersdiding msbareoﬁlct@#adherwgsbw wa@emqqndq\nmsmaxy

substance itseldyperidiced! (8D ApPiscdtidh) OWEe and removal of the

product. Therefore, only the viscosity or hardness of the

lubricant can be modified to give maximum 1lubrication.

Indeed, I have found that the higher molecular weight,

15 more viscous lubricants and hard waxes are best at

separating these slow speed sliding surfaces, thereby

reducing friction.

As noted above, the high molecular weight waxy

. substances used in the present invention are better able

20 to isolate the sliding surfaces with a minimum of

retarding contribution from the viscous drag within the

waxy substance itself. This often occurs with lower

molecular weight lubricating materials. Thus, -it is

_ believed that, in a series of chemically homologous

25 substances, the more viscous materials are better in

reducing the coefficient of friction, and therefore,

higher molecular weight waxes are more effective than

lower molecular weight waxes. For a series of chemically

similar waxy solids, the decrease in coefficient of

30 friction will generally continue wuntil a minimum

coefficient of friction is obtained at some maximum

molecular weight. Thereafter at higher molecular weights,

the coefficient of friction will drop only slightly as the
materials become more resin-like.
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mol ecul ar wei ght lubricating: material s. Thus, it is believed that, i chgt

series of chemnically honol ogous 25 subst ances, " the ' n Repk
materials are better in reducing the coefficient of fri || II
t herefore, higher nol ecul ar wei ght waxes are nore effectiv

mol ecul ar wei ght waxes. For a series of chemically simlar waxy solids, the
decrease in coefficient of 30 friction wll generally continue until
a mnimmcoefficient of friction is obtaigned at sone maxi num nol ecul ar

wei ght. Thereafter at higher nolecular weights, the coefficient of friction
will drop only sliglid ythe tdmataier walighliccoffe the ewargygi nsibsteances - &s As
the coating weis e S kSel NGY & coeffjcient of
friction begi nsl 0 e%;lscédg'astggx}éﬁ?gﬁ%grgggsgki %"L?ﬁéf‘g’i:%ﬁlcﬁn ° g‘%‘éfrrela&%‘on

i s nost |ikelyThies t dncreasei cin ofhle deagfbicient btk fmigtion Esbsmamtce
at the hi gher qgaidilg WelkOhto tHdC BRI hE GlagSNBE! deRat HELSO JbEAT
as to substantially reduce the absqrbent properties of the absorbent
article. A t hes‘m%e’rn"é%(t PEnethe hdvlgher CPRRingt Feightef f ecCTRY eROALIIW any

of the pol ymer wedighithesissuIROfot 0oé i 8 Yeedht adlto sUBRtaNEdR 1Ny Reduwer ed
and the surfacec of aLbhe ub%;rate becaones Ig S e flciaeny 1goviéed %&B{ﬂ} he
waxy subst ance thfh@RFOFRENT, properties pf e f R APRE 1AW carf t
in an insignificEr dexteese, | bhehe deefdf ikimit ©d theceiffectiviemess of .
body- contactin rface. %3;“95%- [ Atgﬁﬁr | 4Gl | C one
into intimte %o%lapc?fvm?ﬁétiss e 1 ncl '}re Béahﬁedages a?(}'t mgjérldﬁ&fis\ﬁgnl ,é:
sani t ary ¥hpki reenttnuegpemsbe ahawereageandatieasurfacec oft ithencubstrate
becomes less efficiently covered with the waxy substance.
Therefore, application loads which are too low can result
in an insignificant decrease in the coefficient of
friction of the body-contacting surface.

15

Absorbent Article
Absorbent articles which come into intimate contact
with tissue include bandages and wound dressings, sanitary
napkins and tampons, and diapers and adult incontinence
20 devices. During application of the absorbent articles or
during use, the body-contacting surface can move along the
surface of the tissue. In particular, externally worn
products, such as sanitary napkins, diapers, and
incontinence devices, can promote chafing as they are
25 constantly being moved by the body parts against which
they are worn. Positioning features are being introduced
to these devices to restrict their movement with and
within a user’s clothing. Some of these features increase
the stiffness of the absorbent product and can interfere
30 with the comfortable movement of the parts of the body
©  which it touches. Without adequate lubrication at the
interface between the absorbent article and the wearer’s
skin, uncomfortable chafing can result. Even when the
body contacting surface does not move with respect to the
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20 devices. - During application of the absorbent arti cl—es—w—dtrﬁ—ﬁg—use—
-the body-contacting surface can nove al ong the surface of the tissue.

-partlcul ar, externally worn products, such as  sani tary ee“Re la°°d '
di apers, and i nconti nence devices, can pronote chafing as _
constantly being noved by the body parts agai nst which they

Positioning features are being introduced to these devices to restrl ct

their novenent with and within a user's &l @ hing. Sone of these features
i ncrease the stiffness of the absorbent product and can interfere 30

with the conforiady e ismeethefbddye quartactifing Emrdfedye Warc stilck aec the
W t hout adequat@lé%pé | ﬁﬁibﬂmmg&t d n%grhq_%%og&to en {.herg%ﬁ_g&gwﬁ rt | cle

and the wearer unco e chafing can resu
body contact i ngr@m‘f%t-‘l:e doBaisomaypvke wiaspacisdedt truehein the iasely of

tissue, the bodyagunacti fg %a&&%qenca&aﬁwﬁe thrd Nenkbsedd YHLESD AMhedyrad

to di scom‘ort or |rr|tat|on when renmoved This may be especjally trué in
the use of° tanRAVELY and LAp idangde a%?dd&ateﬁé'qqﬂmlt ddssue dymhsl
cavity and can iiese@eeisie! asdt SupSeiuait tr&ragaluring this insertion and
subsequent renoval . he a ssérﬁfnt artlcl he lRresent Il nvention
general |y conprise a entr 8TkA§ §sb08§ cERE a RTFRERY r FLeNtioR, o
body- cont act i nggsmmfa]:ky negmpnel seh@anoabsprbént cenefané aafbdd}e-cthzdtantg

Wi oh 15 | am naf SERSET ho 0 PEYFTeSRERAL BhGT - TR B ' B2 el ot qrl
Covering }Qyer ssarfagenefalthe ;ksaorhant occprew oy dtsonay bbeyacmmmg
surface for theyapspr Redtipiding € alSsepapltie! OcHOPE@I H2DERA NN I8 eT i
wthin the absofbent, core; "he hody cBntacting surface, (herefore,  may be
a '
like. Covering layers are generally designed to provide
a soft body-contacting surface for the absorbent article
15 and to contain absorbent material within the absorbent
core. The body-contacting surface, therefore, may be a
covering fabric or film, or it may simply be the surface
of a batt of absorbent fibers. Covering fabrics may be
woven textiles such as gauze and the 1like, nonwoven
20 textiles such as adhesively bonded carded webs,
thermobonded fabrics, card-and-bind fabrics, spunbonded
'fabrics, meltblown fabrics, hydroentangled fabrics and
needlepunched fabrics, or knitted textiles. Preferred
covering fabrics include nonwoven textiles such as those
25 which are traditionally- used as covers for diapers,
| sanitary napkins, incontinence devices, and the like. The
covering fabrics may also include laminates or
combinations of several of the above-listed fabrics.
Covering films also may be apertured polymeric films which
30 are now being used more widely in the sanitary protection
field. Representative, non-limiting apertured polymeric
films include those manufactured from polyolefins such as’
polyethylene and polypropylene, polyesters, nylons, or
laminates of such films. The apertures can be two- or
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covering fabric or film or it may sinply be the surface-of a batt of
.-absorbent fibers. Covering fabrics may be woven textil‘es such as gauze
~and the like, nonwoven 20 textiles such as adhesi v’éﬂl hedgHas(Belee laced
carded webs, thernobonded fabrics, card-and-bind fabr| Ccs,

fabrics, neltblown fabrics, hydroentangled fabrlcs and nee

fabrics, or knitted textiles. Preferred covering fabrics nc u
nonwoven textiles such as those 25 whtch0 aare traditionally used as

covers for diapers, sanitary napkins, incontinence devices, and the |ike.
The covering tharsﬁ-slgmenmnalal s&he jend wlke of ahheanbsorbentcerbindei ons

of several of bﬁﬁe%‘i\i L:ﬁ&eéléeeﬁé%e@éffrﬂrtuélﬂdd%@ ﬂ% gﬁl’cface

apertured polyneric fi are now use y In the

sanitary protedfi anPREY @F KBS abeprRente baksn o raﬁé'—r f8§r adWp¥eRmer i C
filnms include nbasovem draknitakd B,y drefd l’tﬁol%bhféki% fociny.et hyl ene and

pol ypropyl ene, polyesters | ons, .qr | am nates of, su I 1.nms The

apert ures >can be twg'il F’ dy~€o fGaCtE'HFeEuHEﬁEﬁSP n&he %‘%‘?‘ﬁf‘%é’é’r@f maYe
absorbent arti blec peeparnédy fidn Wydiaplei Woet ey hypdrdphgbicontaterigls.
surface is a p r { | v ven
or knitted fabf%lrstgfq'lfl tl‘&%l:acﬁ’s]"crrier| c%}aQI%gng' V\Iq‘%ﬂﬁ‘i’el'‘:"t('ﬂt%'§1 ;%’s\c?%n tfelrg'ia'
surface of thesal%’orbéntremﬁe nkdbexrs preagar §abricm, hyaetpan| ifikers and

hydr ophobi ¢ matgidralcs, ‘eﬁﬁﬁ&d‘%ﬁh&ﬁﬁb‘ hg1BRt Eibéiré adRa! tier £8d | UhRdeq
materi al s such as. ra }%1% befs and fabricCs, cotton fibers and fabrics, and
%1—9 n

hydr ophi 5% ny P¥dng dmpksriads uskaciude POlYSISFidS ¢ SWeker i@ s
i ncl ude pol yolpﬁmyahﬂ@ﬁe aa:sa pehyptbpsyeeaeangoppéyﬁéﬁayémmympheﬁler s
and hydr ophobi ¢ r})é)lons rgg c@sﬂ“r t hanes. J’Gy ro h b.| C ter,i all S can be
in the form of & % dNhR ANM9Srs. %e bic materials’ can
be in the form of fibers, fabrics, and films. Of course,
it is well recognized in the art that hydrophobic
15 materials can be made hydrophilic by incorporating
surfactants into the formulation or by treatment with
surfactants or high energy discharges such as corona
discharge. Again, the end use of the absorbent article
generally will dictate the choice of material for the
20 body-contacting surface.

Waxy cCoating
In the practice of the present invention, at:least
the body-contacting surface of the absorbent article has
25 a minimal waxy coating disposed thereon. The waxy
substance is applied in an amount sufficient to reduce the
coefficient of friction of the body-contacting surface by
at least about 20%, preferably at least about 40%.
The waxy substance is a solid wmaterial, preferably
30 having a softening point above body temperature. The waxy
substance may be a high molecular weight material. Useful
waxy substances include animal waxes, such as beeswax, and
spermaceti wax; vegetable waxes, such as bayberry,
ouricury, palm, rice bran, candelilla and carnauba wax;
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it is well recognized in the art'that hydrophobl c 15 materl als can '

- made “hHydrophilic by incorporating surfactants into the
treatnment with surfactants or high energy di schar ges such as

i

di scharge. Again, the end use of the absorbent article gener

dictate the choice of material for the.20 body- cont acti ng surface.
Coating In the practice of the present invention, at |east the

body- contacting surface of the absorbent-atii€le has 25 ~ a minirmal waxy
coating disposed thereon. The waxy substance is applied in an armunt

sufficient to midchermal hewamebfi cisutth of abri gamafHint he Fli

f b t | ot f |

surface by a

substance is a soi d’%'mater<:|Qéa]:.Ié B{e:’f (?t{‘:ﬁ@la)ﬁ %B'd %i%tm@g&a o) en| ng noi r‘lit
above body terrrﬁéﬂ*ﬁ%hﬂfelc aEeHaRy 9@b§rah@e¢YrreﬁNnﬁl%F¥ﬁ ghefbnhacusichywaisght

material . Usef Uilétﬁxﬂoﬁééﬁiéﬂc%lk;ﬁ@ W viinPle xgBycst8h ahiRsaMReq and
sper nacet i veget.abl e es, such as "bayberry, ouri cury palm rice

bran, cancFeI i I |Ba ingm theclike. 11 T nineral  waxes. such as
par affi n, Fi scher -By o, uezok@fi t €heCet@thneyaRDdmd amky, I mean

Such a5 hi gh o SR B G Sk B s ol s A G S of e
paraf fins, and tissue kto Bhiche tlse sbsohbentr m\té.;clmddi/\hkybel applied.

b wh ' h
substances whi Gl 2 Wﬁ,’ EE y}% Q»%Ye THAR AHl ewé’iytEﬁ E’téﬁ g 4% "){l#‘

t he absorbent artic wever It 1S erre t hat
waxy subsk®nce ¥ackpt oxo greqsgy;.ky o’ﬁt gi8afiso PFeerEPQO thay ethed waxu

the waxy substafigsstihddpé Her@¥PXidntdkidadiate UL ! 0 flito their
commercial availability and low toxicity, preferred waxy
substances include synthetic waxes or waxy resins such as
high molecular weight waxy polyolefin oxides. Most
15 preferred waxy substances include high molecular weight
polyethylene glycols and methoxy polyethylene glycols
which are commercially available in the CARBOWAX series of
products from Union Carbide Corp. and high molecular
weight polyethylene oxides having terminal hydrexyl groups .
20 which are commercially available in the POLYOX series from
Union carbide Corp. It is preferred that the waxy
substances used in the practice of the present invention
have properties that are conducive to operating -under
boundary lubrication conditions.
25 The molecular weight of the waxy substance may vary
depending upon the particular waxy substance selected.
The minimum molecular weight at which a given type of
material is solid at human body temperatures will depend,
in addition to its molecular weight, on such factors such
30 as chemical structure, the presence and degree of cross-
linking, the presence and degree of branching, and the
type and amount of other substances added in the lubricant
formulation. The polyethylene glycols available under the
CARBOWAX designation preferably have a molecular weight of
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“commercial availability and |l ow toxicity, preferred waxy substances include
synthetic waxes or waxy resins such as high nol ecular meigﬂl

d
pol yol efin  oxides. - Most 15 preferred waxy substances i ieet s Bocn Replace
mol ecul ar wei ght pol yet hyl ene gl ycol s and net-hoxy polyethyldj EH ﬂ “
which are comercially available in the CARBOMX series of

Uni on Car bi de Corp. and hi gh nol ecul ar wei ght pol yet hyl ene oxi des havi ng
term nal hydroxyl groups 20 which. are-cazmercially available.in the
POLYOX series from Union Carbide Corp. It is preferred that the waxy
subst ances usedatnleastpabouetcek, 900} hangrreseatpreferabby, hat cl @aspcabows

that are conducgv 00 ti ar I2GAL cqndi f 4 5
The nol ecul ar Wi,él'gﬂ?'of pﬁ,}g m%%fﬁﬁé?gﬁgggn%d\%nﬁgpgﬁg?n% S%%ngﬁ]éalz
particul ar waxyWeigBtamfe dessctlan TRbawti AufPRePRBYl @Andeaghprefernedh a

given type of ngperhflings ritidd ebrhunieleryr t ¢EIGht U{£S plickleciePERGut i N
addi ti on tg its_nol ecul ar on such factors Such as chem cal
t

weight, 30
structure,?the pr@2nP a Hodgﬁloee Fpdomare  PrREPRPIYh AR eBeO08ndto
dﬁgrleebof br anfchbog?oa_nd' wn_e}rﬁt setfeadxﬁglrrauawejeﬁ avl‘.zbew:aﬁy:asgllaéesﬁgaddeﬁ an
the | ubricant .at i on.. The. pol yet hyl ene col s _avai,l abl e _under, the
CARBONX. desi gnSPRRACHI P PeRPLORalE Sontras it it tg; Broreleda enge
| east about 1,5bbe endtingeupedfbawubl theahigbest mabeculdr090ightTheWhike
material s ge”er§|h¥x23¥ﬁb§tHHEEC#E@ER§EEQHF18Euhﬁ?swéﬁgﬂgagf“Ehé1g?gaggp’
t or I [ ut

and a preferred operating range ecul ar wei ght et ween about |
3,000 to &080, oobhany kPR Q0 pmayerk®| Wsssbut genevaliy ssbstenceshehaving

sel ecting bet weRRighe® “gYesuDet aRfSHYE 2ekheBical pyopOrP] &90WHreer 1 Re it
is usually preferred that the coating used have the higher nol ecu] ar
wei ght. Wil e resins than waxes. At the other extreme, a waxy substance
having a molecular weight less than about 1,500 may be
used, but such substances generally are too soft for use
15 in reducing the coefficient of friction of the body-
contacting surface to the desired degree. In fact, low
molecular weight'substances_can increase the coefficient
of friction by imparting frictional drag.
 _The waxy substance may be applied to the absorbent
20 article at relatively low coating weights, that is, less
than about 5 wt-% (unless otherwise specified, the use of
"wt-%" relates the weight of the waxy substance to the
total weight of the cover or covering surface of the
absorbent article), and more preferably at less than about
25 3 wt-%. This coating should not substantially retard the
permeability of the substrate to liquids that the
absorbent product commonly encounters in wuse and,
therefore, should not substantially limit the
breathability and absorbency characteristics of the
30 absorbent product. The coating can cover the entire
surface, such as the entire fabric, film or fibers which
make up the surface. The coating need not be restricted
to a particular region of the product surface such as the
tip, bottom or segments of the surface, such as spots or
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a waxy substance haV|ng a nol ecul ar wei ght -of the greater 10
600, 000 may be used, generally substances having higher 3
-exhi bi t properties nore. |i ke resins than waxes. At the otheJl;»
waxy substance having a nol ecul ar weight |ess than about 1

but such substances generally are too soft for use 15 I n redu0|ng t he
coefficient of friction of the body- contacting surface to the desired
degree. In fact, |ow nol ecular wei ght stibs3 ances can increase the

coefficient of friction by inparting frictional drag. The waxy substance
may be appliedstaoipss abBoefienabRy, thartwaky aubsiaide/clig |presasti ag
wei ghts, that iy e abo 0 &£ e.sp e he
use of "w-% r%ioalttezost(itg'a@o 2 VI‘ ?’ m%‘e)é)mé“%? sé%%ancemtf ?l g%b{ﬂ: qmgltoght
of the cover of-SoW&ridng Sueaker applicabbonrbeads gan cﬂ@remmgost

preferably at logss ¢hiaan AHadient ar%ﬂ&‘le% call $edRRle “Q:h%ho%lbé

substantlglly retard.the erneablllt of, the substrate to |iquids that the
absor bent pr od f@&PAHHYonP denEBE?lté? |1H-q|5'§él aHBtakge @f otdie absamhent ot

substantially cdaumﬂg t he breathablllty and absorbency characteristics of
Son ss tha entiro. RS ekt ing IRSRRRALLSh "800 R1BE FRRERIN, HRAlMaRG,
coating need nmmmpgnenn3|sueu Bsepqmbimati@msre@(ﬁheﬁwahg pmmwhances
or 13 oy st ing ANET W FHIA Olore S AR e TRY, ©
0.05 to A0 - an%m%clprétseﬁﬁsﬁyl&t a@@@tathbaqrscmcw Gfaxtyr acid
appl i cation | oatiechay), | BGERAHS taﬁyéex‘?él()fs‘éé&é’&%)r bﬁi‘&céf&ldl%tﬁ%’césewce
t he absorptive 5 capaC|t and rate of qui d e of the absorbent
ethyl myristate and 1sopropy1 p 1m1tate, fatty acid
salts, such as magnesium or calcium stearate; silicones,
such as dimethylpolysiloxanes; and alcohol alkyl ethers of
15 cellulose, such as hydroxypropyl cellulose. The
additional components are employed from 10 to 90 wt-% of
the coating formulation. These additional components can
be added to modify the function and esthetics of the
formulation to make it most suitable for each product and
20 the physiological environment in which it is used.
Fillers such as titanium dioxide, talc, silica kaolin,
starch and calcium carbonate can also be used to reduce
costs and to decrease the greasiness and tackiness of the
formulation.
25
Method of Making
The absorbent articles of the present invention can
be prepared by forming an absorbent article having a body-
contacting surface, selecting a waxy substance having a
30 molecular weight of at least about 1,500 and a softening
point above human body temperature, and applying an
effective amount of the wax to the body-contacting surface
to reduce the coefficient of friction of the body-
contacting surface by at least about 20%. The waxy
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coating. The coating fornulation can also contain addi'tional conmponents
such as conbi nati ons of the waxy substances descri bed abo

fornul ati ons can also contain fatty 10 aci ds, such as smgH%MSB&chla
lauric acid; fatty acid esters, such as glycerol stearates, ml mﬁlml

| aurates, methyl nmyristate and isopropyl palmtate; fatty

as magnesi umor cal cium stearate; silicones, such as dinethylpoly5|loxanes
and al cohol al kyl ethers of-15 cel lules®k4 - such as hydroxypropyl

cel | ul ose. The additional conponents are enployed from10 to 90 w -
of the coating Suhshangs onay Thesaepaddedi dwal thenpodgncontanthpgasirdace

modi Ty the Tungdeir ANAESRE! IS attd:Neneeiridatl o Jkhe brfetbent
suitable for each product and t Sl o | environnent 1 n

which it is Eles||Efs 1§uc¥§ a@eﬂ?%‘g é RP%Ydeth‘? aWexyssukstapgs i n,
3t arch anfl cal mmmr&ow(ﬁr@gml ﬁQnﬁEaéEﬂﬁfet@frﬁﬁiélC&'ﬁmié %ddahfbe
ecrease the greasiness a acki e for 0 od.q

Maki ng Th abscﬁ‘ﬁ?}ﬁ Cg%ﬂ Bfllt??r(?f B p'f'é% neLFHY nﬁ?f rf“%é?‘l @ FtdF ey

form ng an absmﬁmnrbentlcbeehaﬂlmgeadhybrbennnamti¢masuoﬁmyetos@mmﬁﬁsm)a

waxy substance .Rav] 0 nd
a softening pmmflérgg{/izlﬁg“ﬁ%{r? ggdgﬁg f%%?%ag{llgé y%%%%eef]qu'c%rse
amount of the vapplied h'eobedyodwncantaqglaurc;werwqr m@ee'ltaﬂeb@cfm ditent

of friction of {deabpdune@OAti NibsuFbese Bbrd! deapikabete Uiornehits

waxy -14- substance may be appli e body-contacting surface
before, d&fing,apticlieer th&’hﬁ&br"rftedtWBﬁYofsutqﬁ?%rbﬁntapp ied to the

completed absorbent article, it can be controlled to only
cover the body-contacting surfaces of the product.

Application of the waxy substance before or during

the manufacture of the absorbent article can be done in

15 any of a number of ways known to those of ordinary skill

in the art including spraying unassembled fibers; or

treating a batt of fibers or a fabric or apertured film by

means such as spraying, foaming, dipping, roll coating

(including without 1limitation reverse roll, gravure,

20 transfer roll, roll-over-roll, hot melt roll coating, and

the like), vacuum coating, blade coating, hot melt slot

coating, etc. The waxy substance will generally by

applied in liquid form, either coated or sprayed from the

melt or dispersed (including, without limitation,

25 solutions, dispersions, and emulsions) in a liquid.carrier

'such as a suitable organic or agueous solvent. However,

application of the waxy substance in powder form can also

be used, especially if the powder is applied at

temperatures sufficiently elevated so the powder surface

30 is tacky or soft. Application of the waxy substance to a
completed absorbent article can also be accomplished by
spraying, dipping, foaming, roll coating, blade

application, and the like.
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article. If |t S de5|red to apply the waxy substance befm

manufacture of the article, it can be 5  applied to fi beTlﬁsSHaétﬂQsB’Meﬁke 1a
ultimately nmake up the entire absorbent core of "the absorbe

to fibers which will neke up the body-contacti ng surface th Um,!‘Eﬂ M
applied to a body-contacting covering material before it is

absorbent core to nmake the absorbent 10 article. When t he waxy
substance is applied to the conpl eted absax®ent article, it can be

controlled to only cover the body-contacting surfaces of the product.
Application ofMEEE_ﬂaMBstance before or during the manufacture of the

absorbent article cg.ﬁebe,, g&n%dgg ces a%‘&’n ofe 2appibes €5 %ﬁ)ﬁégg\té%

t hose of ordinar i.n"the art I Ng unasse
or treating a B&Eticde whiehsisy 1ﬁt¢a@¢ﬁict©rb%1p€r% rigy qqnhﬂ%wmaumaah as

spraying, foanmordanimani "tﬁ:séxﬂé | Cl@é‘ﬁi-ﬂﬂmitﬂﬁéUdtaﬂre%hﬁﬁﬁivd eahpilean
reverse ol | gravur transfer roll | - over-rol hot rrelt roll

e,
coating, and tRE SYEG ﬁ?zfcd’tﬂﬁ ?Rf'p‘b“%deSEBé’E?ﬁ% nﬁB{‘lﬁﬁl fng, panty

fcoati ng, het c. linélrs waid;ape&stande 1chhtgmw | debiceppl beddagehngnd
orm either e sphaye 0 e ng.
wi thout |im ta oglRES {'RX &%ég%ﬁ% %’%?oénfsfg%%% %a'rsrrglctéel (S)iges])pcéun' g
liquid carrier Md@saaw@mm.omﬂadnrmmgmmlﬂ%mace

appl i cation of ghgpw mf& d‘% f&étsg@f qery gaaleﬁg hs bki?zd

espemally |f theﬂ:g)@e eratures su |C|e anevated
so the pdfd fﬂ@PS qrs ttaé@@t @GTec usefH 9 Psidd sy atf!ﬁ]e R/Fh
subst ance to awphgbgqnabﬁgr bgntugéygl %m@éﬁﬂeﬁe accqrm; | FRgdtivn
f E;a?/: Eg di Fi).%dnu%lng efafgcrlz% may also bcéo?}élrﬁ%ul in re%u ﬂ%'g' Ccil;[alf%.n and
irritation and adherence to tissue occurring during the
use of diapers, incontinence devices, etc. An important
15 use of the present invention is to provide a catamenial
tampon that is easily inserted and removed by virtue of
the lubricous coating on the outer surfaces of a tampon.
The waxy substances can be applied predominantly to the
surface of the tampon, for example, the cover if present
20 or directly to the fibers on the outer surface of the
tampon. The waxy substances are not dependent on the
user’s physiology for their effectiveness. They do not
reqtiire body heat nor the application of body fluid or
other external fluids to cause the wax to be lubricous.
25 The following example is intended to illustrate the
invention but is not intended to limit the invention in
any way. The invention is not restricted to either water
soluble or water insoluble lubricants. Both types will
work in this invention.
30 .
XAMPLE
The substrate on which coefficient of friction
measurements were made was a non-woven fabric, made of a
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" Method of Use The waxy substances can be applied to any absorbent article
“which is intended to be used in contact with human or ani ik ShetdisBeen Replaced
Non-limting, representative exanples 5 of such uses indl ﬁl
sanitary napkins and panty liners, diapers and incontinenc

bandages, and the like. The friction reducing effects can be helpful to
provide a | ubricous, non-chafing and non-sticking surface to the
body-contacti ng cover of a sanitary napk+niand/ or 10 to the flaps or
tabs that are used to position and attach the napkin to a user's

under gar ment . fusiiele f bicompeneatuct bigeef foaens irsed abfo de podiyeftbly iene
reduci ng chafi | | r to S C | e
use -of di apersrg*ll n%%%t%%n%gpgfgeéggf 8?93 Thé Fr% %ég %a@eérdof %hh
present inventilgei §a¥‘60950\ﬁ%mblﬂ:%\1t%nfﬁpmt W%aso?l\steasﬂ yandysur t ed

and renoved: by é&hdié‘f‘o&é G8enbUR | LB PBYY NPa@del N M S1AEa62S e @
t anpon. Trr? substances can be ap é)l I ed predom nant | to the surface of
for

t he tanpo ALeH kabrirs WA CyFed e M5 BrconqF 231 ¥-to the

LI ber?i otn thet (k)\Ut er ed;éfﬁi:@lh ait tof ﬁfﬁﬁﬁt hbn me‘ﬂ!ixr\/ﬁiﬁeht '&Jbﬁﬂlm@hﬁl t
ependent on the user or_their i veness,

equi re body heki PROFtaRB A RN BEVEGH, WiSRy BVER nr cgﬁt%}ﬂﬂ%caol

fluids to causeprékepawitth be |phesebudoazb value arkhespekeldow oyerxas e
is intended to éﬁi—f‘é&éatt%tﬂg x{iﬁ@%f@é‘ but phg @Jtdﬂc} * thP] H%Et éﬁ?

i nvention in any THS i FventTon T hot Fast ri
sol ubl e o¥Owat e$u¥ﬂ%6¢ ubmpartsr ac ffrgue Wyt khe ySE%lmirlc%r propethi The

nvention. 30 EXAMFLECEREasHIS Hordd yhhgh epahbhaber! chat! rdidlates

measurenents weye nade was a.non-woven bric, nmade of
torque values into force measurements. The probe can be

covered with any material that is appropriate to simulate
the use conditions of the substrate being tested. We
15 chose to use a lightly moistened (by touching it with wet
tissue) cross-linked collagen film that was free of
processing lubricant such as mineral oil.
The coating materials . tested were glyceryl
monolaurate and an increasing molecular weight series of
20 solid (at 37° C) Carbowax and Polyox polymers. The results
can be seen in Tables 1 to 3. '

TABLE 1.
EFFECT OF LUBRICANTS AT 1.3% ADD~ON IN
25 REDUCING THE COEFFICIENT OF FRICTION
Coating at 1.3% Add-on Coefficient of Friction
Material Coef. of Percent Reduction
M.W. Friction From Uncoated Fabric
Uncoated Fabric - . 0.437 -
30 Glyceryl Monolaurate 274 0.354 20.0
"Polyox N 10 100,000 0.330 24.5
Polyox N 300 400,000 0.258 40.9
Carbowax 3350 3000-3700 0.240 45.1
Carbowax 20M 5,000-20,000 0.137 68.6
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.Thr s is the replacenent sheet - 16 - fusr bl e bi corrponen%—f—rber‘to‘ﬁﬁﬁ’s_eﬂ‘_f

ca poI yet hyl ene sheath and a pol yester core. The fabric was coate r\wpe
vari.ous formul ations from aqueous sol uti ons and/ or emnul sth} pa

| abor at ory padder. Each side of the 5 coated fabrics

seconds- at 225 F. Coefficient of friction nmeasurenents we

Friction Eval uation Device which noves a cylindrical probe, wth a _preset
| oad val ue and speed, over the surface + abe-neasured. The frictional
drag of the 10 surface inparts a torque to the cylindrical probe. The
probe contains a force gauge transducer tha!ABIr&nZsl at es tor que vaI ues into

force neasurenents. THEEEEPHE A C‘.’Klﬁf‘s FER . -61@8

appropriate to simul ate the use con |t|ons
W 15 chose to use a |i g = t| ssue)

L) 2 L0 3 a NN _,u':
cross-linked cebagdag fil mthat was fp[ew of pr ocessi n@dhula,rhr qaht such agof
m neral ofl . coat, materials tested were glyceryl
nonol aur afe angngrﬁeiagrfpe%grbﬁ Cvol ecul ar “wei ght series of 20 solid (&-437
[err] O Car boMym&]PMoywlawamrs 278he results can ke oeen in Tableeseb
to 3. TABLE 1. S A 3%ADD—O\IIN25
REDUC NG THE ST ER G aNTonB TP AT EoN 2T ng at 1.3% Add-5r? 0.327
Coeffici ent of Caxlbomash W&leri al 1300-1600 1.ef. of 0.364
Percent Reduct jcg) %.M‘,)g 335q Fricti 0Ns o §60%% ygcoat ed Fabricz Uncoat ed Fapri

a

0. 437 yceryl Monol aurate 0. 354
20.0 Pol y& N f@rbowax 3350100, 000 30003300 1.8 24.5 Pol yoxd 433
300 A@arP¥irax 46dd 258 4400-480040. 9 Carbovegyg 3350 - o0.340
3000-3700 0289 owax 8000 *° 17000-9000 | 1.7 0.330
carbowax 20M 15,000-20, 000 1.3 0.137
Carbowax 20M 15,000-20, 000 2.0 0.191
15 Polyox N 10 100,000 1.38 "0.324
Polyox N 10 100,000 1.5 0.298
Polyox N 10 100,000 3.26 0.254
Polyox N 3000 400,000 1.5 0.242
o Polyox N 3000 400,000 1.85 0.221
20
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Car bowax 20M 5, 000- 20, 000 0. 137 68.6 This is the
repl acement sheet - 17 - TABLE: 2 EFFECT OF VARl OUS LUBRI CANTS AT DI FFERENT
ADD- ONS | N REDUCI NG THE CCEFFI Cl ENT OF FRI CTI ON Coati ng | This Sheet Has Been Replaced

M W - Add-on (% _COF 5  Untreated Fabr
- 0.437 dyceryl Monol aurate 274
0. 366 d yceryl Monol aurate 274

Car bowax 1450 1300- 1600 - 18 4.9 0.364 Car bowax
3350 3000- 3700 1 2 0.223 10 Car bowax
3350 3000- 3700 TABLE 3. 0.333 Carbowax 4600
4400- 4800 _ 1.8 0 7000- 9000
1.7 0.330 Car bOV\Ca(?(E%WIE& SOAP fi?ﬁ@?%@% ég g%%MULATmNsl 3
0. 137 Car bowax 20M CONTAINING (CARBQODK 20M, GLYCBRYL MONOLAURATEO1 15
Pol yOX N 10 100, 000 AND S&'L&%ONE 0. 324 Pol Yy OX N
10 5 100, 000 1.5 0. 298 Polyox N 10
100, 000 3.26 _ 0. 254 Pol yox N 3000 400, 000
1.5 . QArkbuaio| N 30@Qyceryl Monolaf@@t@00 gsilicone 1.85 coFr
0.221 20 - 18 - TABLE 3. CCEFFI Cl ENT OF FRICIITON OF FORNULATICNS
CONTAI Nl NG CARBOMNAX 20M GLYCERYL I\/D\IO_AURATE AND SI LI CONE 5 0.437
0.25 - 0.255
0.37 - - 0.161
10 0.5 - - 0.188
' 1.0 - : - © 0.164
1.3 ' - - 0.137
2.0 - - 0.191
1.0 1.0 _ - 0.176
15 0.66 1.0 - '0.185
0.33 1.0 - 0.251
0.25 1.0 - 0.256
0.5 - 001 00193
0.5 . _ 1.0 _ L 0.1 0.191
20 - - 0.1 0.335

'Significant reductions of coefficient of friction were
seen for all coating materials when compared with uncoated
fabric. The reduction of coefficient of friction was

25 generally best for Carbowax polymers and Polyox polymers,
followed by glyceryl monoclaurate. For both the Polyox and
Carbowax polymers the reduction of coefficient of friction
generally increased with increasing molecular weight
within each polymer series, as shown in Table 2.

30 Comparing, where possible at the same add-on of about
1.3%, the reduction of coefficient of friction, 69%, was
best for the highest molecular weight Carbowax 20M (M.W.
15,000 to 20,000) when compared to the untreated fabric.
The reduction of coefficient of friction was 41% for the

PPC-411



~ Car b'ov({ax 20M G yceryl Mnolaurate  Sili cone COF 0. 437 0. 25

- 0.255 0.37 - | This SheetHas Been Replaced
0.161 10 0.5 - : b

0.188 1.0 ' - _ - : '

- ) - ) 0.137 2.0 - -

- 0.191 1.0 1.0 _ -

0.176 15 0. 66 1-019 - -

0.185 0. 33 1.0 0.251 0.25
1.0 highest molecular wdligiif Fblyox (M.W. 400,000) and 20% for

8' 191 20 0. 19«;1.9céryl monolaurate (M.w:L.' (%74) . All these mat%zqiéls melt

0. 335 Signifi caktabedticéPohe 65° ¢befficient of friction were seen for all
coating materials when conpared with uncoated fabric.. The reduction of
coefficient of friction was 25 general |y best for Carbowax polyners and
Pol yox poPyners, fd\n mw@w@hﬁ&rmmm%@w&hwﬁwfﬁ&myo&f and

Car bowaxdpo! %/h”?ffc{:hsnf@ééfé?.@@d lcwiap@fédﬁaa@_l:nr?otadar-bﬁxt 'r.alit H8R86EAEbYwax

i ncreased wi i ncreasi ng ol equl ar wej ght withip each pol ynmer series, as
shown i n Tabl P9LYREPS 1AdiGAEIAG auTbH IR sPAREEEEN  AE SHAYG i Th BY
ﬁboﬁt 1. 3%|; t heeigHuct an obptombini crédtictiohri thi othe 6930effichent fof thg
i ghest nol ecu ight [ X M 1 0,20, en _conpare
to the untreat gi'fzﬁg?:ﬂc. %P‘r?%g%fct% en(dt\?ﬂfr\ééog@% %@lgleﬁ?tgf ?ggéﬁ,\@h ¥R2 219
for the 10 - 1éndipagkeat mimiiswuwl aoefdigtitentolofioxfxivtiont Gt cabdutindl. 29%

for glyceryl npgol,ayaRteoeMobivhésd).- Al these materials melt at about 60
to [erf) © | owatbiteortpslyalhl. B .
Significant reductions in coefficient of friction were

obtained even at 0.25%, the lowest add-on tested. It is
anticipated that significant reductions in coefficient of
15 friction will be obtained at add-ons as low as 0.05%.

Excellent reduction in the coefficient of friction is
obtained at added polymer amounts up to 5% of the
substrate, preferably from 0.05% to 2%, and most
preferably from 1% to 2% added waxy polymer.

20 '. ,

The specification and examples above are presented to
aid in the complete and non-limiting understanding of the
invention disclosed herein. Since many variations and
embodiments of the invention can be made without departing

25 from its spirit and scope, the invention resides in the
claims hereinafter appended.
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5 An addi tional observation is that the coeffici Eﬁ‘t—ﬁ‘f——f--lLl—{—}t—l——Gn\%'

decreased with decreasing add-on fnﬁsghgbeﬂgga;e MceROl- ymers
“m ni mum addi ti on of about 1.3% by Wﬂl rmm reduc l' 'ﬂﬂ !i"ulj
f

coefficient of friction. A plot of OMdata,

I ndicate a m ni nrum coefficient of ut 1.3%: by weli ght of
polymer. Significant reductions in coeffl Ci ent of friction were obtained
even at 0.25% the |owest add-on tested.-120is anticipated that significant
reductions in coefficient of 15 friction will be obtained at add-ons as
| ow as 0.05% WHAS IENCLAIMED iI&t in the coefficient of frictionis

obt ai ned at added pol yner anounts up to 5% of the substrate, preferably
fromO0.05%to 2% and nost preferably from 1% to 2% added waxy polyner. 20
The specification add exdfplRbsoxhent ardislesqamrrisdng:d in the conplete

and non-limting understandi nqa9f Gike | A¥gBLbeRtd S@J,@éed d¥ s ing Si Rce
many vari tlons and enbodi,nents of _the_ invention can be, nade vmtho(%

departi ng fromits Idhraus 'arﬁjh‘s’cﬂ)r?é"sqwlﬁv’%??ﬁhaieéf‘ﬂeyaivﬁ-nﬂh@
cl ai ns her ei nafter appendﬁ_ﬁg-cont%tlw-édﬁﬁaﬁl MED I S: 1.

An absorbent article conprising:, (a). a orben core co | Si

fibrous, fluid- absorbing nat g%)al a>§n8?ﬁ f‘l?jea bf/t%%'ﬁt’g%éﬁlﬁbngm

that absorbs fluid; (b) ®f &f Wexyi substahcm bavinduzi mylecmlamt wﬁlghtwa)@/

subst ance having a nol ec P I t a nﬁp,f‘)? Jwahi ng
deie b 3%: : sggoﬁh?ﬁgoﬂ%%éecon ?C?:IL

poi nt above human body tenperature dis ose ng surface
in an antkttht | ess than 2%wman body temperature dlsposed on the body

contacting surface.

2. The absorbent article of claim 1 wherein the
body-contacting surface comprises a plurality of fibers.

15
3. The absorbent article of claim 2 wherein the
body-contacting surface comprises a fabric cover.
4. The absorbent article of claim 3 wherein the
20 fabric cover is a nonwoven fabric.
5. The absorbent article of claim 1 wherein the
body-contacting surface comprises a polymeric f£ilm cover
25 6. The absorbent article of claim S5 wherein the
polymeric film cover is an apertured polymeric film.
7. The absorbent article of claim 1 wherein the wax
has a molecular weight of about 1,500 to 1,000,000.
30

8. The absorbent article of claim 1 wherein the wax
is a polymeric wax. '
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'melght per cent;

surface conprises a plurality of fib

I n a manne

bsorbent* ar%ti ¢l en

' substantlally mai ntain the perneablhh&gmgﬁhgbgm apontac
- fluids. 2. The absorbent article of iﬂmm n ‘ﬁl n the mm(, anm"
OT s *

claim2 wherein the body- contacting

ses a fabric cover.

The absorbent article of claim3 wherein the fabric cover is a nonmnven

fabric. -21-

5.

The absorbent artictebf-claim1 wherein the body-

contacting surface conprises a polynmeric filmcover 6. The absorbent
article of claimb5 WhereThe rbgerhent | articdec oferclainn Sapérexedn the

polyneric filmg
waxy substance
The absorbent

LnoAy
s

T S e ai 1 e
B ooy apLere) EaB ool B A0 ety

Xﬁ??%ﬁeqﬁe¥¥¥q9%mereln the waxy substance is a pol yneric

wax. 9. The absorbent article of cIa|n18 wherein the polynerlc wax is a

polyethylgpe g
article of cla
11.

i's present at
covering surfa
absorbent arti

10

15

20

- 25

30
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6 i ot nEYePORiR PERINLSY 9€ 51 30m, & HyRereiny the
Frosl yeeddhoyr Jeae waX|xsea(ﬁolyethylbndmnxﬁdethe waxy substance

about 0.05 to 5 wt-% based upon the conbi ned wei ght of the

ce of "'the absorbent article and the waxy substance. 12. The
cl e ofllkd aiThel agfaitbent artigdenof claim 1 wherein the wax

is present at about 0.05 to 5 wt-%.

12. The absorbent article of claim 1 which is a
tampon. '

13. A method for reducing chafing or irritation of
human tissue which is caused by contact with an absorbent
article having a body-contacting surface having a
coefficient of friction, the method comprising the steps
of: selecting a waxy substance having a molecular weight
of at least about 1,500 and a softening point above human
body temperature'and applying an effective amount of the
wax to the body-contacting surface to reduce the
coefficient of friction of the body-contacting surface by
at least about 20%.

14. The method of claim 13 wherein the wax has a
molecular weight of about 1,500 to 1,000,000.

15. The method of claim 13 wherein the wax is a
polymeric wax. '

16. The method of claim 15 wherein the polymeric wax
is a polyethylene glycol or a methoxy polyethylene glycol



.22- 13. The - absorbent article e%*cbarﬁTI—”ﬁﬁéreln th

a synthetic wax. 14. The absorbent ﬁlﬁhgﬁalgganll
substance is a waxy resin. 15. |cI e of mﬁ“m, ﬁkmmm'
the waxy resin is a high nol ecul ar me n oxi de. .

absorbent article of cIa|n19 mbereln wax is a high nol ecul ar
wei ght pol yet hyl ene gl ycol . The absorbent article of claim9 wherein
the polyneric wax is a nethoxy pol yet hyl-ene ¢ ycol . 18. The absorbent
article of claim9 wherein the polyneric wax is a high nolecul ar wei ght

pol yet hyl ene oxi de havi nfThe hethodadf Ryldriox s ghenrein the polymeric wax

is a polyethylene oxide.

18. The method of claim 13 wherein the wax is
5 present at about 0.05 to 5 wt-%.

19. The method of claim 13 wherein the body-
contacting surface comprises a plurality of fibers.

10 20. The method of claim 19 further comprising the
step of forming the plurality of fibers into an absorbent
product. '

21. The method of claim 19 further comprising the

15 step of forming the plurality of fibers into a fabric
cover.

22. The method of claim 13 comprising the step of
- applying the wax to a fabric cover.

20
23. The method of claim 22 wherein the fabric cover
is a nonwoven fabric.
24. The method of claim 13 wherein the body-
25 contacting surface comprises a polymeric film cover

25. The method of claim 24 wherein the polymeric
film cover is an apertured polymeric film.
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