VAGENAL MO STURE BALANCED TAMPON AND PROCESS This invention rel ates
personal care products and particularly to tanpons having high fluid

'absorbent 5

capacity and yet do not cause the vaginal epithelial ti

to dry. This invention also relates to nmethods of constructing such
tanmpons. Those familiar with the art. of -maki ng-and using internat vagi nal

t anpons have | ong been aware that the use 10 of these tanpons can caus
drying of vaginal epithelial tissue. Drying may cause nany
irritating vaginal conditions and may |eadite disconfort and |nfect|on
affecting the health of the tanpon wearer. 15 DESCRI PTI
OF THE PRI OR ART Al t hopgINADROISFUREC BALANCER TRAMPON; @NIY RROARER t anpon
during nmenstruation is convenient and discreet, they have found many

di sadvant ages and i nconveni ences attendant upon tampon use. For exanpl e,
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tissue to dry. This invention also relates to methods of
constructing such tampons. : '
Those familiar with the art of making and using

internal vaginal tampons have long been aware that the use

of these tampons can cause drying of vaginal epithelial
tissue. Drying may cause many irritating vag1na1
conditions and may lead to discomfort and infection,
affecting the health of the tampon wearer. .

' DESCRIPTION OF THE PRIOR ART

Although women appreciate that the use of'vaginal
tampons during menstruation is convenient and discreet,
they have found many disadvantages and inconveniences
attendant upon tampon use. For example, tampons may
unexpectedly leak if they do not expand fully to fill the
vaginal canal. The tampons may also become saturated with
menstrual fluid unbeknownst to'the wearer and begin to
leak. Tampons are sometimes hard to insert into or
remove frem the vaginal canal. The tampons’ absorbent
cores sometlmes slough off, leaving absorbent fibers in

‘the vagina.

There have been many attempts to remedy these
problems by manipulating elements. of the tampon’s’
absorbent core and overwrep._ |

. U.S. Patent No. 2,710,007, (Greiner, et al.) and
U.S. Patent No. 3,340,874 (Burgeni) are examples of the
use of low density material in portions of a tampon plug
in order to promote rapid absbrption-of fluid.

op

ON
S

he



25 =~ cores sonetines slough off, |eaving absorbent fibers in the vagina.
There have been many attenpts to renedy these problens by manipulating
elements of the tanpon's absorbent core and overwap. 30

U S. Patent No. 2,710,007,. (Greiner, et al.) and U S. Patent No. 3,340,874
(Burgeni) are exanples of the use of |ow._ density material in portions of a
‘tanpon plug in order to pronote rapid absorption of fluid. PPC 494 -2-
Sone references describe the use of one or two hydrophobic covers to
protect the inner core fibers fromsloughing and/or-to inprove the tanpon's
| ubricity on insertion and withdrawal w thout reducing the speed of 5

fluid uptake. For someplrafdichcdiit diisciidbe3, @b, 369 (FRhaHe abe Urdo
B Rl AL sbrd b, BRPERRE e e InO¥S" #E3R

_sloughlng and/or to improve the tampon’s 1ubr1c1ty on

insertion and w1thdrawa1 without reduc1ng the speed of

5 ~fluid uptake. For example, U.S. Patent No. 3,055,369

(Graham) and U.S. Patent No. 3,683,912 (Olsén, et al.)

describe'tampons having an overwrap or sheath of nylon,

orlon, Saran, Dacron or polypropylene.

U.S. Patent No. 3;815,601 (Schaefer) describes a

10 tampon containing a body of pieces of foam encased in a

| fine mesh tubular overwrap made of a nonwoven fabric of

cotton-rayon or polyester. The overwrap is doubled over

on itself. The hydrophobic overwrap is intended to
insulate the vaginal wall from collected menses.
15 . - U.S. pPatent No. 3,994,298, to Des Marais, describes

a tampon with improved wet expansion characteristics,
composed of a lubricated foam material treated with a.
_nonionic surfactant. The foam is contained in a fluid
permeable overwrap such as that described in Schaefer.

20 U.S. Patent No. 3,976,075, (Chinai, et al.) describes
an absorbent pad covered, at least on one surface, with a
non-occlusive pattern (5% to 75% of the surface area) of
an adhesive binder, which serves to prevent sloughing and
telescoping of the absorbent pad without decreasing

25 absorptivity.

' U.S. Patent No. 4,239,043 (Gellert) describes a
tampon made of blocks of hydrophilic polyester foam or
foam-fiber composites in an elongated closed-end fluid
permeable sheet material of hydrophilic, hydrophobic or

- 30  partially hydrophobic polymer such as polyester.

' U.S. Patent No. 4,305,391 (Jackson) describes a
tampon composed of a superabsorbent-containing core and
two fluid permeable, hydrophobic wraps that aid withdrawal
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U'S.~ Patent No. 3,815,601 (Schaefer) describes a 10 t anmpon

contai ning a body of pieces of foamencased in a fine nmesh tubular overw ap
made of a nonwoven fabric of cotton-rayon or polyester. The overwap is
doubl ed over on itself. - The hydrophobic overwap is intended to insulate
the vaginal wall fromcollected nenses. 15 _ U S. Patent No. -
3,994,298, to Des Marais, describes a tanpon with inproved wet expansion
characteristics, conposed of a lubricated foamnmaterial treated with a

noni oni ¢ surfactant. The foamis contaired i=n a fluid perneabl e overw ap
such as that described in Schaefer. 20 U S. Patent No. 3,976, 075,
(Chinai, et al.pfdddex itaspeam abdoplreventadeversecdflew framt aosainaxrated
surface, wth atg%%baﬁclusive pattern (5% to 75% of the surface area) of an
adhesi ve bi nder, I'ch serves to prevent sloughing and tel escoping of the
absorbent pad wit houlU.§ecBaganty N& 4, 3Lt (Friese, et pidt.dnidegsribes

4,239,043 (Cell griganiisierbPea i dmpt ”@f’eh?ﬁrﬁbﬁBS&cOferﬂﬁh"h' I uid-
pol yester foam or foam.fiber conposites in an el ongated cl osed-end fluid
per meabl e Sheet PREXPEARIE FOVRR BpRanwoven, §l@sKsr ¢ or 30 partially

hydr ophobi ¢ pol yrer stherapat@ntesiadscuss the shielding of the absorbent
tampon core by an occlusive cover. For example, U.S.

Patent Nos. 2,330,257 ( ); 4,020,841 (Poncy et al.);
and 4,816,100, 4,859,273 and 4,863,450 (Friese) relate to
10 such tampons. ' ' '

There are several examples in the prior art in which

a hYdrophilic. cover 1is wused as a protective and

lubricating interface between the vagina and the highly

absorbent core of a tampon. Such a cover is also used to

15  reduce excessive sloughing of fibers from the tampon core

to the #aginal wall. Examples'of such references are U.S.

Patent Nos. 3,322,123 (Griswold et al.), 4,056,103
(Kaczmarzyk et al.) and 5,006,110 (Alikhan et al.).

Other prior art patents describe blending fibers in

20 the core of the 'tampbn including synthetic, resilient

fibers, for improved force and speed of expansion.

Examples of such patents are U.S. Patent Nos. 2,761,449

 (Bletzinger) and 4,475,911 (Gellert).

Although many of the tampon structures described

25 above are directed to increasing absorbency and rate of

absorbency, not one is concerned with the effect of such

increased absorbenéy on the walls of the Vagina. Medical

literature reports strong links between standard

catamenial tampons and drying lesions in the vaginal

30 . epithelium. The reported degree of drying ranges from

miid, to moderate causing a wrinkling of the vaginal

mucosa, to severe causing layering and peeling, to

microulceration, and finally, to frank, gross ulceration.

The frequency of ocdurrence of each 1level of damage
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U'S.* Patent No. 4,305,391 (Jackson) describes a tanpon conposed of a
.syper absorbent-containing-core and two fluid perneable, hydrophobic waps
tbat aid withdrawal PPC-494 -3- of the tanmpon and prevent reverse fl ow
froma saturated tanpon.” U.S. Patent No. 4, 341,214 (Friese et al.) '
describes a tanpon of a cylinder of hydrophobic foamin a fluid-._5 ...

per meabl e woven or nonwoven sl eeve. O her patents discuss the shielding of

t he absorbent tanpon core by an occl usive cover. For exanple, U.S. Patent
Nos. - 2,330,257 ( ); 4,020,841 (Poncy et al.);_and 4,816, 100, 4,859,273 and
4,863,450 (Friese) relate to 10 such tanpons. There are several exanples .

in the prior arfe} LehwAerdhy ,?péu';ﬁa GRVRithS ofiSEHe ¥amate. O
protective anda?tg?%%gtgi r‘{ﬂﬁhgtfeg ace tet-wegn ,tﬁe"vaoi ngqgnd tmhe"ehi' hl';;le
absorbent core ©¥amPignpSnthigchyRec Qfestudy iy Rawdrapt et al., "Study

of the Vaginal Mucous Membrane following Tampon
Utilization: Aspect on Colposcopy, Scanning Electron
5 Microscopy and Transmission Electron Microscdpy",,ﬁg;gpggg
J. of 0.B. Gyn. & Reprod. Biology, Vol. 31, pp. 53-61
(1989), which reports that high~absorbency tampons can
‘cause drying of the vaginal epithelium, which in turn, may
result in abrasions. '

10 It is, therefore, an object of this invention to
provide novei tampon products that have a high degree of
absorbency, yet do not cause excessive drying of the
vaginal epithelium.

15 | SUMMARY OF THE INVENTION
: The products of this invention aid in preventing
drying of the vaginal wall which may come about as a

result of tampon use. They accomplish this by
substantially minimizing the tampons’ potential to wick
20 moisture from the vaginal wall to the tampon while

allowing the tampon’s absorbent core to absorb menstrual

or other vaginal secretions. By preventing drying; normal

véginal moisture conditions during tampon wear are
maintained.

25 . Clinical studies have shown that vaginal epithelial

' drying is caused in part by the rapid initial uptake of

its natural moisture, as well as the secretions of the

vagina and uterus, when a dry, unused tampon is placed in

close proximity'to the vaginal epitheliunm. Uptake of

30 vaginallepithelium moisture occurs because of the tendency

of the substrates in the system, i.e.,'the moist vaginal

epithelium and the dry, highly absorbent tampon, to

equilibrate their relative moisture content. ‘This loss of

moisture is due to capillary suction pressure of the
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15 v reduce excessi ve sloughing of fibers fromthe tanpon core to the

vagi nal wall. Exanples of such references are U S’ Patent Nos. 3,322,123
(Giswldet al.), 4,056,103 (Kaczmarzyk et al.) and 5,006, 110 (Ali khan et
al.). Oher prior art patents describe blending fibers in 20 t he core of

t he tanpon including synthetic, resilient fibers, for inproved force and
speed of expansion. Exanples of such patents are U S. Patent Nos. 2,761, 449
(Bl etzinger) and 4,475,911 (Cellert): APthoEgh many of the tanpon
structures described 25 = above are direCteéd ™o increasing absorbency and

rate of absorbency, not one ig concerned with the effect of_ such increased
2 Rd £

absorbency on t RESREPEDtf SHREaGE it WREdi AF FPPerGPtPe ©F  ERG, (kamPon.-

strong links Inktleased diyoedar dowdl acaniss digmorfortd dibdcmndesithes
in the vaginal 30 . pi i um The r gree. of ' I
Frommild o miagieed etld AF% ref iRy | FECRREdtIRE el tablh N
causi ng. | ayer i ngnandppreprhgtet eamountulofer fludd, andl Secxetjonse fr Fhds

%lgc):-sj, 92| cegatli ORegfliRacRAUCIGN & AECHAT EHEFeRE829 1Kk 8ol JHBHifsing |

epithelial abrasions.

According to this inﬁention, the reduction of vaginal
epithelium drying due to tampon use is aécompiished by one
or more techniques intended to reduce capillary suction

10 pressure~induced wicking of moisture from the vaginal
epithelium by the tampon:

First, a particular kind of outer wrap for the tampoﬁ
may be used to reduce capillary suction pressure by the
tampon. For instance, decreasing the tampon’s capillary

15 suction pressure may be accomplished by'decreasing the

| hydrophilicity of a substantial thickness of the outer
portion of the tampon, i.e., by increasing the contact
angle with water of the material forming the outer portion

. of the tampon.

20 Second, the composition of the absorbent core of the
tampon may be adjusted in order to reduce éapillary
suction pressure. Reducing vaginal wall drying due to
tampon use can also_be'accomplished by decreasing the
capillary suction pressure of the core of the tampon by

25 introducing, in substantial amounts; hydrophobic fibers

| together with'hydrophilic fibers in a blend of fibers in _

the tampon’s absorbent core. The hydrophobic fibers may

be made wettable, without reducing their inherent

- resiliency, by coating them with a surfactant such as

30 polysorbate-20 and the like. Yet another means to reduce

the capillary suction pressure of the tampon is to

increase the diameter of the fibers in the tampon core to

reduce capillary suction pressure or to decrease the
density of the tampon core.
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-4- decreases with increasing severity of the danage. One exanple of this
type of study is Raudrant et al., "Study of the Vaginal Micous Menbrane
.fallowing:- Tanpon Utilization: Aspect on Col poscopy, Scanning Electron 5
M croscopy and Transm ssion El ectron M croscopy”, European J. of O B. Gyn.
& Reprod. Biology, Vol. 31, pp. 53-61 (1989), which reports that.- -..

hi gh- absor bency tanpons can cause drying of the vaginal epithelium which
in turn, may result in abrasions. 10 - It is, therefore, . an object of
this invention to provide novel tanpon pradygts that have a high degree of
absor bency, yet do not cause excessive drying of the vaginal epithelium 15

SUMVARY OF THE | l\l\/EN'ﬁh-Q\l e preghiiciss Q;ff t hirfy m@ntﬁm@l c{né{hfmgveml ng
drying of the vagin | | i ch about a res of
use. They SRR Gerieans G 0hefaRi) S on PrRe R RS
potential to wi cﬁheZOtampm stipoa insertienyadiJel, \midn thet hEampanonls
while unsaturated. One or more of these methods may be used in
5 reducing the drying power of a tampon. Of course, the
,greater number of methods employed, the lower the risk of
drying the vaginal epithelium. For instahce, a
combination of hydrophobic outer wrap, core fiber blends
containing hydrophobid fibers, increased fiber diameter in
10 the core and reduced core density can result in a highly
effective tampon having substantially reduced epithelial
tissue drying power.

BRIEF DESCRIPTION OF TgE DRAWING
15 '
Figure 1 illustrates a capillary suction pressure
testing device. '
Figure 2 is a graph illustrating the relationship
between capillary suction pressure ‘and in vivo drying
20 scores for several commercial tampons and for several
embodiments of the present invention. '

TAILED DESCRIPTION O R ' oD
25 We have discovered that significant drying of the
vaginal_epithelium can lead to increased health risks for
‘the tampon user. Increased drYing appears to be
independent of the type of fiber currently used in tampon
manufacture. We have discovered that drying can be
.30 significantly reduced by reducing the capillary suction

pressure of the tampon or by interrupting the capillary
suction pressure of the tampon by positioning a
substantially hydrophcobic cover membrane between the

. PPC-494



al | owi ng the tanpon's absorbent core to absorb nenstrual or other vagi nal
secretions. By preventing drying, normal vagi nal noisture conditions
during tampon wear are naintained. 25 Clinical studies have shown
that vaginal epithelial drying is caused in part by the rapid initial
uptake of its natural noisture, as well as the secretions of_the_vagi na and
uterus, when a dry, unused tanpon is placed in close proximty to the

vagi nal epithelium ~ Uptake of 30 - vaginal epithelium noisture occurs
because of the tendency of the substrates ig the system i.e., the noist
vagi nal epitheliumand the dry, highly abSorbént tanpon, to equilibrate

their relative poisture content. . This | oss . Qf moistune is.,due Lo capillary
sucti on pressuré"‘g‘F"t‘ﬁé PPESEER™T ST SRSurtant S rac EPAT R “"aé“‘{lrfé“’
core of the tanpse. |Increased dryness can cause disconfort, because the

vagi nal wall may resipij,M hdAvGlv it {dIE pPIPPEe¥ hBOEL tampon products
- and methods of using such tampon products which prevent
5 drying of the vaginal wall. Prevention of drying is
especially important on insertion and during menstrual
flow into the unsaturated tampon, when drying is most
likely to occur. The tampons of this invention prevent
drying while ailowing the absorbent'core of the tampon to
10 perform in a conventional manner and absorb menstrual flow
and/or other secretions.

A tampon cover must be capable of passing body fluids
for absorption by the core material. 1In the products of
this invention, the cover permits the passage of fluid

15 under a much lower Capillary suction pressure than covers
of conventional products. We have found that a capillary
suction pressure of less than about 40 mm Hg can
substantially reduce vaginal epithelial drying.
Preferably the capillary suction pressure is less than

20 about 30 mm Hg, and more preferably, less than about 25 mm
Hg. Capillary suction pressure values of current and
former commercial tampons are set forth in Table 1, below.

TABLE 1
25 Surface Capillary
' Suction Pressure
Tampon _ (mm Hg)
- Tampax Compak Regular T 137
30  Playtex Plastic Reqular 79.9
o.b.™ Regular . 82.3
Playtex Ultimates™ ' ' 91.7
Kotex Security” Regular : 52
Tampax Original Regular ' . 78.8
35 Rely” Regular 42.1

Strohg capillary suction pressure may be reduced in
accordance with this invention by covering substantially
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an appropriate anount of fluid and secretions. This 5 resi stance
results in an increased |ikelihood of causing epithelial abrasions.
According to this invention, the reduction of vagi nal epitheliumdrying due
to tanpon use is acconplished by one or nore techniques intended to reduce
capillary suction 10 pressure-induced w cking of noisture from-the ..

vagi nal epitheliumby the tanmpon: First, a particular kind of outer wap -
for the tanmpon nay be used to reduce capillary suction pressure by the
tanmpon. For instance, decreasing the tanpengs-capillary 15 suction
pressure may be acconplished by decreasing the hydrophilicity of a _
substantial thigésesoofaliie cfut thepwutern stirfheesamgonthie. ecamiyn that

[ [ th | e-with, f.lhe.material .f ' he.

por ti on of the CabaRe oone Vadidfl ClaBs rhaT iRl o 1 e ARasEeT
core of the tanhp@raphobécadpu&t@@rbmgommyenx)rEmtmﬂxammnélaaysiaeVEOnr
pressure. RedHﬁéQEnVBE' Qﬁ{eﬁ’éﬁkhddﬁhgﬂié%i&ﬂ inaygsa HsEatel éb%grb%hfe

acconpl i shed by decreasing e capiTlary suction pressure of the core o o
t he .t anponSby 28ide waldsdedi mpnventdanal tukilancwamronsydr Bprésrablyver s

the cover should also envelope the insertion end of the

tampon. Most preferably, the cover should surround the

withdrawal end of the tampon as well. AlternatiVely, a

woven or non-woven web of natural'qr synthetic fibers

10 which has been heat-set or bonded together by'adhesives

can be used. For example, the sleeve may be a spun-bonded

filamentary web of hydrophobic polymers such as polyester

or the like. While, in some embodiments of the present

invention, a cover having a basis weight of less than

15  about 0.25 oz/yd?, it is preferred that the cover material

have a basis weight of at least about 0.25 oz/yd?, more

- preferably about 0.75 oz/yd’. The thickness of a preferred

cover material, a thermally bonded fabric having a basis.

| weight of 0.25 0.25 oz/yd’ which was made of 3 denier

20 bicomponent (polyethylene over PET) fiber (BASF Merge

1050, available from BASF), is about 0.004 to 0.008
inches. ' _ ' |

In order to increase the thickness of the cover

‘material, multiple cover layers can be used. Multiple

25 layers have been found to reduce vaginal epithelium drying

even when capillary suction pressure is somewhat higher

than single-ply covers or tampons with no covér at all.

Therefore, two layered covers are useful to reduce vaginal

epithelium drying, and preferably four or more layers can

30 be used in the practice of the present invention. 1In a

particularly preferred embodiment, when only increased

cover thickness is used to reduce vaginal epithelium

drying, as many as eight layers can be used in the cover

material.
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t ogether with hydrophilic fibers in a blend of fibers in the tanpon's
ahsorbent core. The hydrophobic fibers may be nade wettable, w thout
reducing their inherent resiliency, by coating themw th a surfactant such
as 30 pol ysorbate-20 and the |like. Yet another means to reduce the
capillary suction pressure of the tanpon_is to increase the dianeter.of the
fibers in the tanmpon core . to reduce capillary suction pressure or to
decrease the density of the tanmpon core. PPC-494" -6- The net result of
any of these nethods is a substanti al decregse in the capillary suction
pressure of the tanpon upon insertion i.€.7 When the tanpon is

unsaturated. One or npre Qf the thod s pes u 5 LSHUCi 09 the
drying pover of a tampon. '“TJ’ ?he ?éatéYéﬁgn%g"' et hoos - *°

enpl oyed, the IomensideredskoobedPyydgophbblcvagfnat ispholekasily wetteror
instance, a cong{nghi@R, of PPuFHRRAY C 1HYE Hyd¥SPhobPE CnbtBRial! e2fidbits
' ' ' a contact angle with water of equal to or greater than
5 about 90°. Hydrophobic fibers, hydrophilic fibers treated
with water 'repellant finishes, reticulated films and
apertured films are suitable for use as the hydrophobic
material in the products of this invention.
| An example of a hydrophobic outer wrap or cover is an
10 apertured, npn-absorbeht cover material such as a
reticulated plastic film. This_ cover creates a
discéntinuity between the absorbent core and the vaginal
epithelium thereby substantially reducing the capillary
suction pressure of the absorbent core on the vaginal
15 epithelium. _

In “another embodiment of the products of this
invention, a fibrous outer wrap layer may be a blend of
both hydrophilic and hydrophobic natural or synthetic
fibers having the appropriate characteristics to provide

20 the decreased vaginal epithelium drying effect of the
tampons of the invention. Examples of hydrophilic fibers
are cotton, fayon, wood pulp and hydrophobic fibers that
have been treated to reduce their contact angle with

" water. Such treatments include, without limitation,

25 ° corona treatments, surfactant treatments, chemical

' etching, plasma treatments, and the like. Examples of
hydrophobic fibers are polypropylené, polyesters and
polyamides or multicomponent fibers wherein one component
such as polyester is enveloped by or is alongside with

30 another component such as polyethylene, polypropylene or
a iowerAmelting polyester. o

Alternatively, a moisture resistant, hydrophobic
material such as a fluorocarbon may be applied to the
tampon surface during its manufacture by spraying,

PPC-~494



cont ai ni ng hydrophobic fibers, increased fiber dianeter in 10 the core
and reduced core density can result in a highly effective tanpon having
substantially reduced epithelial tissue drying power. BRI EF DESCRI PTI ON COF
- THE DRAW NG 15 Figure 1 illustrates a capillary suction pressure testing
device. Figure 2 is a graph |IIustrat|ng the rel ati onship between_ capillary
suction pressure and in vivo drying 20 scores for several commerci al
t anpons and for several enbodi nents of the present invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENT 25 19 - W have di scovered that
significant drying of the vaginal epitheliumcan lead to increased health

risks for the - peﬁme&ngusebatmgl nanhaagee 1d.k)§l,n@heame&roi>hdhic hterial
i ndependent of the

i b | d f
have di scover ed°Ph§%’¥dF§}Fﬁ§°8aﬁaﬁ?8%r§éent use I ng%gd&?‘é%eg?ﬁ@m%g

‘the capillary stint tbhe pr&ssure of the tanpon or by i nterrupting the
capillary suction prﬁg%‘&h%r {négﬁst aﬁ?"%@du&fﬁcbt'ﬁ(&”%aﬂoﬁ&@f”fé&'&%n

hydr ophobi ¢ cover rane be
5 pressure of the tampon is by reducing the capillary

suctlon pressure of the absorbent core. One means of
reducing capillary suction pressure is by reducing the
amount of hydrophilic fibers in the core and replacing
them with hydrophobic fibers such as polyester and

10 polypropylene. Thus, from about 10 to about 90% of the
absorbent core fibers can be hydrophobic. However, it is
preferable tb have between about 20 and about 80% of the
fibers to be hydrophobic and, even more preferably,
between about 30 and about 70% of the fibers to be

15 hydrophobic. These compositions will achieve the result
of reducing the capillary suction pressure of the tampon
while providing sufficient absorbent capacity and
retention to absorb and to hold onto menstrual fluid with
which it comes into contact.

20 ' Another means for reducing capillary suctlon pressure
is by using hlgher-denler fibers. These higher-denier
fibers have larger diameters than low-denier fibers.
Preferably, the denier of the fibers which make up the
absorbent core should be at least 3. Larger fibers create

25 an absorbent structure with larger interfiber openings and

| are more resilient. Thus, they create and maintain larger .
pores or capillaries between fibers. These larger pores
provide adegquate spaces through which fluid can pass, but

" their capillary suction pressure is relatively 1low.

30 Structures with larger pores do not wick as strongly as
structures with smaller pores.

In another embodiment of the products of this
invention, the density of the absorbent core is 1low,
preferably no greater than about 0.25 'g/cc. More
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PPC-494 -7- tanpon's absorbent  core and the vagi-nal opitheliumduring
use. Thus, this invention provides novel tanpon products and nethods of
usi ng such tanpon products which prevent 5 drying of the vaginal wall.
Prevention of drying is especially inportant on insertion and during.
menstrual flow into the unsaturated tanpon, when drying is nost |ikely to
occur. The tanpons of this invention prevent drying while allow ng the

absorbent core of the tanpon to 10 performin a conventional manner and
absorb nmenstrual flow and/or other secreti &is.~ A tanpon cover nust be
capabl e of passing .body fluids for absorption by the core material. In the

products of thipreéeferablyn, theedensitypshanld bPacabausafe2o8/FFuPpy 18ss.

under a much | oSge¢ep! | LA Yerfdtd infdhtd €68 UERiENahveMSoh OinEBRPORALIAY

products. Ve hale loul %t Phe Briing-roduction Yedlinigues, the Sensily os

about 40 nm Hg-g@yeral of the.drying _ ques, Y
the tampon may be as great as 0.4 g/cc.

5 ' Two or more of the techniques set forth above may
combined to make a reduced~capillary suction pressure
tampon. Most preferably, all the techniques set forth
herein are employed for maximum reduction of drying of the
vaginal epithelium. Thus, for example, a tampon product

10 according to this invention may have a hydrophobic cover
or outer wrap covering the entire tampon and a low-density
absorbent core containing both hiqh-denier hydrophobic and
hydrophilic fibers in order to achieve a low-capillary
suction pressure product. _

15 The tampon of the present invention can be made

~ according to processes known in the art. One particular
" method is described below in Ekample 2. Generally, a
sliver of hydrophilic fibers is formed and cut to the
length necessary to form a single tampon. For example,

20 this may be about 1.4 g of the hydrophilic fibers. The
cut sliver may be placed onto a piece of cover material
and wrapped to form a covered tampon pledget. A string
for use to withdraw a soiled product may be pierced and
looped through the tampon blank. This blank may be

25 compressed to form the tampon product.

This invention is further described but not limited
by the following examples. '

EXAMPLE 1 _
30 In vivo Results - Effect of a Non-wicking Cover
: A cdmparison was made of the drying effects of a
control product, a regul&r-absorbency commercial tampon
(Tampax Compak brand) and one made by encasing a second
c_ommercial tampon (o.b.” tampon, available from McNeil-PPC,
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substantially reduce  vagi nal epi thel i al drying. Preferably the
capillary suction pressure is |less than 20 about 30 mm Hg, and nore
preferably, |less than about 25 mm Hg. Capillary suction pressure val ues of
current and.-fornmer commercial tanpons are set forth in Table 1, bel ow.

TABLE 1 25 _ . Surface Capillary Suction Pressure ..
Tanpon . (nmm Hg) Tanpax Conpak[err] Regul ar -
137 30 Pl aytex[err] Plastic Regul ar ' 79.9 o.b.[err]
Regul ar ' o 82. 3 Rayiex Utimtes[err]

91.7 Kotex Security[err] Regular 52 Tampax[err] Oiginal
Regul ar Tnc.) with/8a8 Ben-peFfk¥bik’ ] pdio@thdena. £film.©  mon

42.1 Strong-capill ag uction pressure may be rediuced’i,n accordance with.
thi's invention BINESEEFIHETHLERSR I LTSy POLRAECOPiC internal exam Jus

prior to insertion of either the test product or control
product. The choice of which product each panelist wore
5 was made randomly. The test was conducted while the
panelists were not menstruating and lasted three hours.
After three hours, the tampons were removed from the
panelists. Each panelist then again underwent a
colposcopic examination to determine whether she had
10 vaginal drying, layering or ulcerations. Each panelist
'~ tested both tampons. The panelists waited a minimum of
two days before testing the second tampon.
The results of this test were determined by assigning
"drying scores" to each panelist based upon visual
15 ekamination. Drying scores were based on internal
examination were as follows: '
' - no drying
- slight drying
- moderate drying
- severe drying with layering

W N O

20
4 - severe drying with microulceration

The results of the tests and examinations are set forth in
‘Table 2. '
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-8-‘nost or all of the outer surfaces of the tanpon that contact the
vaginal epithelium wth a relatively hydrophobic, but porous cover.
~For exanple, a sleeve or sheath of apertured plastic filmmay be used to
cover the 5 side walls of conventional tubular tanpons. Preferably, the
cover should al so envel ope the insertion end of .the tanmpon. Mst- .
preferably, the cover should surround the w thdrawal end of the tanpon as
well. Alternatively, a woven or non-woven web of natural or synthetic
fibers 10 whi ch has been heat-set or Jbgrded together by adhesives can be
used. For exanple, the sleeve may be a spun-bonded filamentary web of
‘hydr ophobi ¢ pol ynmers such as pol yester pipiheslike. Wile, in sone
enbodi ments of the present invention a cover having basi s weight of |ess
h

than 15 about 0.25 oz/yd2, is preferred that PORt erial have
a basis weight of at least ab ﬁ? 8%25 oz/[err], np
oz/yd[err Th kness of rred cover nma y bonded
fabric ha |ng a basis weight of 0.25 0.25 o0z/yd2 which was made of 3 deni er
20 bi conponem® ('pol yet hyl en® over PET) fiber (BASEOMerge 1050,

avail able from BASF), is about 9.004 to 0.008 0
' 2 2 ¥ - 0
3 2 0
10 4 0 . ' 0
Totals _ 15 10
: Avg. Score - 1.07 | : 0

15 - '

Although non-absorbent tampons do not absorb, this
test showed that the ‘vaginal_ moisture balance can be
influenced by completely limiting the tampon’s absorbing
ability, and thereby preventing the occurrence of vaginal
20 drying.

EXAMPLE 2
"Effects of Vagious Hgdrophobic Fibrous and Perforated Film

covers
An in vivo test was performed with 15 panelists. The
25 products tested were as follows: Product A, a control,
uses a commercial tampon (Tampax Compak™ Regular) with a
rayon cotton core and a chemically bonded rayon nonwoven
cover. Product B was a tampon made in accordance with the
teachings of this invention that contained 100% carded
30 -rayon fibers in its absorbent core and was covered
circumferentially, but not at either end, by a 0.75 oz /yad?
fluorocarbon~-treated, chemically bonded polyester nonwoven
material. Product C was another embodiment of the product
_ of this invention, having the same absorbent core as
35 product B and havihg a Reticulon”™ brand perforated
~ polyethylene/ethylene vinyl acetate biiayer film cover
‘having a basis weight of 1.25 oz/yd® (Reticulon™ #6003,
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inches. In order to increase the thickness of the cover material, nultiple
cover |ayers can be used. Mul tiple 25 | ayers have been found to reduce
vagi nal epitheli.umdrying even when capillary suction pressure is sonewhat
hi gher than single-ply ¢covers or tanpons with no cover at all. Therefore,
two | ayered covers are useful to reduce vagi nal epitheliumdrying,.. and
preferably four or nore layers can 30 be used in the practice of the
present invention. In a particularly preferred enbodi nent, when only
i ncreased cover thickness is used to reduce vagi nal epitheliumdrying, as
many as ei ght |ayers can be used in the covéy Taterial. PPC 494 -9- For
the pur poses of thLi gpven lon, paterial is_ Qon5|deggg tohe oo 4
"hydr ophobi ¢" i FYREtRE€~FRot ea§||y'mérr8d By WArEr Tprerdripty, tResSriaLs
hydr ophobi c nateomphngxhcbmpieae&gneacasanglehanthmpaneandfceqaxhngob@mh

greater than ends of the tampon.

In forming Product B, approximately 1.4 g of the
5 carded rayon fibers were wrapped in the cover material to
form a blank approximately 2.5" long by 1" diameter. A
short length of white rayon string was placed through the
blank, and the blank was compressed in a die having a
~ diameter of 0. 43". After the tampon was compressed, it
10 was transferred to an applicator for use. All tampons
were Regular Absorbency, as measured by the Syngina Test.
This test is described in Federal Register, Part III,
Department of Health and Human Services, Food and Drug
Administration (21 CFR Part 801, pp. 37263-4, September
15 23, 1988) . The protocol and evaluation of panelists was

' the same as that used in Example 1.

_ TABLE 3
20 - Product B Product C
Product A Fluorocarbon Reticulon®
Score Control Tr. Cover Cover
o 5 8 7
1 6 4 7
25 -2 2 2 0
3 2 1 1
4 0 0 .0
Total 15 15 - 15
Avg. Score 1.07 0.73 0.67
30
The Control Product A was the same as that of Example
1. These data illustrate that covering the tampon with a
hydrophobic fibrous or perforated film cover substantially
reduced the vaginal epithelial drying.

35
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5 ° about 90. Hydrophobic fibers, hydrophilic fibers treated with water
repellant finishes, reticulated filns and apertured filnms are suitable for
use as the hydrophobic material in the products of this invention. An
exanpl e of a hydrophobi ¢ outer wap or cover is an 10 apertured,
non-absorbent cover material such as *a reticulated plastic film
This cover creates a discontinuify between the absorbent core and the
vagi nal epitheliumthereby substantially reducing the capillary suction
pressure of the absorbent core on the vaginal 15 epithelium In another
enbodi nent of the products of this inventild,—a fibrous outer wap | ayer
may be a bl end of both hydrophilic and hydrophobic natural or synthetic
fibers having the appropriate charact cEE&MPEE 80 provi de 20 t he

decreased vagi pgkeepit Be! MUIEdbY N fehac Bfext he invention.
Tihers that have boBrREFRARERPECTEATEY THEPPRAVIRG HHCE FAUPRGORer
Such treat nent profiuetuns, wagi¢dimpletélyicatered, Xop, bottomw, and stides,s,
surfactant  treRtEEligne IS e ChCRNUInal 13 Bodd 68! FERLE: A91HE°a
' basis weight of 0.25 oz/yd® which was made of 3 denier
bicomponent (polyethylene over PET) fiber (BASF Merge
1050, available from BASF), was formed according to the
procedure of Example 2, and'was'compressed. The tampon
10 product was tested for vaginal drying. This embodiment of
' the product of this invention was intended to separate the
absorbent tampon core from the vaginal tissue with a
-relétively thick, hydrophobic layer. The protocol and

evaluation of the panelists was the same as that used in

15 Example 1. The results are shown in Table 4, below.
TABLE 4
Product D
Product A 8 Layer
20 Score Control Bicomponent Fiber Cover
0 5 7
1 6 4
2 2 1
25 3 2 0
4 0 0
Totals 15 _ 12

30  Avg. Score - 1.07 . 0.5

The Control Product A was the same as that of Example
1. These data illustrate that covering the tampon with a
thick hydrophobic fibrous cover substantially reduces
35 vaginal epithelial drying.
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hydrophobi c fibers are pol ypropyl ene, polyesters and pol yan des or

nmul ti conponent fibers wherein one conponent such as polyester is enveloped
by or is alongside with 30 anot her conponent such as pol yet hyl ene,

pol ypropyl ene or a lower-nelting polyester. Alternatively, a noisture

resi stant, hydrophobic material such as a fluorocarbon may be applied to

t he tanpon surface during its manufacture by spraying, PPC 494 - 10 -
printing, coating, and the |ike, the hydrophoblc mat erial on the surface
according to neans known to those of skill {g the art. Another neans of
reducing the capillary suction 5 pressure of the tanpon is by redu0|ng

the capillary suction pressure of the agggﬁ§§@t4core One neans of

reduci ng capillar suctlon pressure is by re u0|ng t he ampunt of
hydr Ophl | I C f | b = 5 5 '. “:_‘.4 :-_ ;‘u_' AL _A__ 1. B end Ah .‘x!_\S

such as pol yester anﬂ Regular Absorbency tampon Product E containing a
blend of 50% rayon and 50% polyester fibers (SN2325, a 3
5 denier rayon fiber available from Courtaulds, and 374W, a
' 5.5 denier polyester fiber available from duPont,
respectively) in the core was formed according to the
process of Example 2. The tampon was covered on its top;
bottom and sides with one layer of the cover material of
10 Example 3 and was compressed. The tampon product was
tested for vaginal drying. This embodiment of the product
of this invention was intended to alter the absbrbency
characteristics of its absorbent core. The protocol and
evaluation of the panelists was the same as that used in

15 Example 1. The results are shown in Table 5, below.
TABLE 5
' ' Product E

_ _ ' Product A . 50/50 Rayon/
20 Score Control olveste w-D it

0 5 9

1l 6 2

2 2 1
25 3 2 0

4 0 0

Totals .15 - 12

30 Avg. Score - 1.07 _ 0.3

' The Control Product A was the same as that of Example
1. These data illustrate that reducing vaginal drying can
'be achieved by substantially reducing the capillary
35 suction pressure of the absorbent core.
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10 * polypropylene. Thus, from about 10 to about 90% of the absorbent
core fibers can be hydrophobic. However, it is preferable to have between

about 20 and about 80% of the fibers to be hydr ophobi ¢ and,

even nore

preferably, between about 30 and about 70% of the fibers to be 15

hydr ophobi c. These conpositions will achieve the result of

reducing the

capillary suction pressure of the tampon while providing sufficient
absorbent capacity and retention to absorb and to hold onto nenstrual fluid
with which it conmes into contact. 20 Anot her neans for reducing

capillary suction pressure is by using h gifer=denier fibers.

These .

- hi gher-deni er fibers have larger dianmeters than | ow denier fibers.
Preferably, the denier of the fibers weaoliZhiake up the absorbent core

should be at |g sbxazoL N 1arRe sucdidd Préssurdé T oahgnttoy

with | arger intigi'g ogeningsggnd are nore resilient. Thus,

and nmai ntain | | ari es between fi bers. These | ar ger pores
provi de adequate spZhbés tHesiugheasnures f thed medugeisn hnt pressumspihl ary
SUCti On pgessupg |, nVSkaikgﬁkpuLQK&nS?ﬁ go§PPHCBEEE§ Whel £AeY8hsBPrantdo

not wi ck as stron y as s res w

they create

10

15

20

25

30

product is brought into contact w1th the porous plate.
This test is more partlcularly.descrlbed in copending U.S.
Patent Application No. 996,476, filed December 31, 1992,
entitled "Method and Apparatus for Measuring the Capillary
Attraction Developed by a Surface of an Absorbent
Structure" (Yvon Levesque), which is hereby incorporated

herein by reference. Generally, the capillarimeter

provides a means for measuring the intensity of the
capillary attraction developed at a surface of an
absorbent body. The capillarimeter, which is depicted in
Figure 1, has the following elements: (1) a substantially
closed cell 'capable of holding a certain quantity of
liquid. The cell has an outer probing surface for
contacting the absorbent body. The probing surface is in

'liquid-communication with an interior of said cell through

an array of capillary passageways. (2) a pressure sensor
mounted to said cell for observing a pressure of liquid
therein, whereby contact between said probing surface and
the absorbent body gives rise to capillary attraction
acting on liquid in said capillary passageways, causing a
pressure variation in said cell which is observed by said
pressure sensor. The substantially closed cell has the
capability of restraining the 1liquid from freely
regressing from the capillary passageways under the
influence of surface tension exerted by the absorbent

" body, thereby allowing to measure'the intensity of the

PPC-494

capillary attraction on the surface of the absorbent body
without effecting any significant liquid transfer to the-
absorbent body.



I n anot her enbodi nent of the products of this invention, the density of the
absorbent core is low, preferably no greater than about 0.25 g/cc.
More PPC- 494 preferably, the density should be about 0.2 g/cc or |ess.
However, in enbodinments of this invention incorporating several of the
dryi ng-reduction techni ques, the density _of the tanpgn _nmay be as great as .
0.4 g/cc. 5 Two or nore of the techniques se T-apow
conbi ned to nake a reduced-capillary suction pressur ‘FTFMB$E£
preferably, all the techniques set forth herein are ‘e 'ﬂﬁEDnaX|
for exanp :

reduction of drying of the vaginal epithéli®fm™ Thus, X
product 10 accor to this_inyention_na a dro hopi c cover.
outer wrap covering ‘t}h% 'E?\’T.‘?‘r“ent'%n%%h*ﬁﬁd"‘é‘“¥5€v§%§n§| ?%”5'5 ol g ‘énf“ﬁb?e"“ .
cont ai ni ng bot hedi gindghini és hydunpedbia aed tiyoarldphi extendiags generaddlyt o
achi eve a | ow C%ﬁiiﬁ&ﬁ/céi@éé’é‘%ﬂéfé U £ ¥ ¢H transparent hdb@ Ioi‘QBQE!cOf

t he present invention can
' material. A pressure sensor 16 is mounted to the
5 receptacle 14 to observe the magnitude of the pressure

therein. The pressure sensor 16 is an electronic
transducer generating an electric output . signal
proportional to the magnitude of the pressure in the
receptacle 14. _

10 Oon the top wall of the receptacle 14 is mounted a
manually operated out-gassing valve 18 permitting to

. release air or other gases trapped in the receptacle 14.
A reservoir 19 is in fluid communication through a’
_ conduit 21 and through a manually_operated valve 24 with

15 the receptacle 14, for supplying test liquid thereto and
to any other 1liquid containing chamber connected to the
receétacle 14. During the normal use of the measuring
device io, the valve 24 is maintained closed to isolate

_ the reservoir 19 from the receptacle 14. The valve 24 is
20 opened only during the calibration and the preparation of
the measuring device 10 for a test run, when desired for

example to replenish the receptacle 14 with test liQuid.

A small completely closed chamber 20 made of
PLEXIGLASS™ material is connected to the receptacle 14

25 through a flexible conduit 22 permitting to vertically
displace the chamber 20 relative to the receptacle 14. A
pressure head, either positive or negative, of the desired
magnitude, can be established in the receptacle 14 to
compensate any over pressure or under pressure therein. A

30 mechanical lifting device is used to precisely locate the
' chamber 20 at the desired ‘elevation relative to the
receptacle 14. The capillarimeter also has a probe
aséemhly including a PLEXIGLASS plate in which is drilled

a vertically extending bore. In the bore is press- fitted
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according to processes known in the art. One particular nethod is described
bel ow in Exanple 2. Cenerally, a sliver of hydrophilic fibers is forned
and cut to the length necessary to forma single tanmpon. For exanple, 20
this may be about 1.4 g ‘of the hydrophilic fibers. The_cut sliver may be

pl aced onto a piece of cover material and w apped to f¢F;~$ C

=t-anpan
pl edget. A string for use to withdraw a soiled product jmay %Eidﬁ@f@pg@d
| ooped through the tanmpon bl ank. Thi s bl ank may be 2&: —C( AMaiied to /
formthe tanmpon product. This invention is further descri bed but 1o

limted by the follow ng exanpl es. EXAMPIE 191 =30 In vivo Results -

Ef fect of a Non-wi cking Cover A conparison was made of the drying effects
of a control pradudnveruesyurup-8bapedenousingremdiigh thepda (@ampzgular
Conpak[ err] .braﬁﬂsténquéw B%deﬁ%e&&a 14k SCOHY CRUIPTHEpEa t ABRGANGO:

b.[err] tanpon,” avall able from McNeil -PPC, PPC 494
_ completely encloses the plate, except its lower surface,

which is flush with the lower surface of the plate and
5 constitutes the probing surface of the capillarimeter.

‘The cup-shaped housing is in fluid communication with
the receptacle 14 through a flexible conduit. A manually
operated out-gassing valve is mounted on the top surface
of cup-shaped housing to evacuate air trapped therein.

10 The fritted glass plate defines a three~dimensional
array of capillary passageways establishing a multiplicity
of fine fluid paths between the probing surface and the
interior of the cup-shaped housing. When the  capillary
network is completely filled with liquid, air is prevented

15 from entering therein even when the liguid is subjected to
the influence of surface tension tending to suck liquid
out from the exposed ptqbing surface. Such surface tension
occurs when the probing'surface contacts a porous network
-whose capillary attraction is to be measured.

20 The pressure sensor, generéting an electric 6utput
signal which represents the magnitude of pressure in the
receptacle can be used to drive an electronic display to
provide a readout of the instantaneous pressure in the
receptacle. Also, the pressure sensor drives a chart

25 plotter recording the evolution of pressure relative to
time. The pressure recorded at 20 minutes is the p:essure
used to determine the surface capillary suction pressure
reported herein. _

Several commercial tampons and tampons produced

30 accordind to Examples 2-4 were tested for their capillary
suction pressure and in vivo drying scores. In addition,
Product F is a tampon similar to Product E of Example 4.

" However, it was prepared using the cover material of
Example 2, Product B. The test procedure followed those

PPC~454
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- 12 - [err]) wth a non-perneable polyethylene film Ten panelists
were each given a col poscopic internal examjust prior to insertion of
ejther the test product or control product. The choice of which product
each panelist wore 5 was nmade randomly. The test was conducted while

t he panelists were not nenstruating and | asted three hours. After_three.
hours, the tanpons were renoved fromthe panelists. Each paneli st

then again underwent a col poscopic exanination to determn ne whether she
had 10 vagi nal drying, |layering or ulcerations. Each panelist tested
both tampons. The panelists waited a mnimAR or two days before testing the
second tanpon. The resylts of this test were determ.,ned by assjgning.
"drying scores"°PbléEE#_ﬂgﬁéﬁrst*ﬂﬁséﬁsﬁﬁbﬁ Pits kne} V*Vékéﬁ@h%ﬁﬂii*ary
Drying scores suetéonbpgegsupe testerane itxalndedilbelowrin Fable |Owlory -

 2gvg;gi3?y%né a#%gﬁf§§é¥ﬁﬁg i“?°n3§§$§%§59#%3$%4%3ﬁﬁﬂﬁ%ﬂﬁberation

5 Table 6
) . Surface Capillary
' ~in vivo Suction Pressure Density
Tampon Drving Score (mm_Hg) {afem)
10 Product B 0.73 80.7 0.37
- Product C 0.67 o 57.6 0.43
Product D 0.5 35 0.43
Product E 0.37 _ 35.8 0.19
- Product F 0.32 _ 24.2 0.22
15 Tampax Compak’
Regular 1.07 137 0.5%
Playtex Plastic
Regular o 0.92 : 79.9 0.39
- 0.b.” Regular 1.0 82.3 © 0.40
20 Playtex Ultimates™ _
: Regqular 1.33 91.7 0.29
Kotex Security” _ .
Regular 1.33 52 0.34
25 Figure 2 is a graph showing the correlation between

the capillary suction pressure exerted by the various
tampons and- their in vivo drying scores for the data
included in Table 6. The relation between these
parameters illustrate in Table 6 and Figure 2 provides a

30 correlation coefficient, r, equal to 0.65. Thus, tampon
products having low capillary suction pressure will also
exhibit low drying in vivo. The tampons of this invention
are designed to hold the prescribed amount of body
secretions, according to its Syngina absorbency rating as

35 does a conventional tampon, without exerting a capillary
suction ﬁressure sufficient to cause drying of the vaginal
epithelium.

The specification and examples above are presented to
40 aid in the complete and non-limiting understanding of the
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?hé results of the tests and exam nations are set forth in Table 2. PPC-494.

- 13 - TABLE 2 o.b. Tanpon Tanpax Encl osed in a Score

Conmpak|[ err] pol yet hylene film5 0 -5

10 1 6 02 2

03 2 010 4 .0
"0 Totals 15 ~ 10 Avg. Score 1.07

0 15 Al t hough non-absor bent tanpons do not absorb, this test showed that
t'he vagi nal noisture bal ance can be

: . - 21 -
invention disclosed herein. Since many variations and
embodiments of the invention can be made without departing
from its spirit and scope, the invention resides in the
claims hereinafter appended.
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I nfFuenced by conpletely limting the tanpon's absorbing ability, and

t hereby preventing the occurrence of vaginal 20 dryi ng. EXAMPLE 2

Ef fects of Various Hydrophobic Fibrous and Perforated Film Covers An in
vivo test was perfornmed with 15 panelists. The 25 = products tested were
as follows: Product A a control, uses a comer ci aff tadpoTr L Tapas
Conpak[err] Regular) with a rayon cotton core and a cH‘é’ﬁ’iﬁg}Tﬁc;-
nonwoven cover. Product B was a tanpon nmade in accoild ; N The :
t eachings of thi's invention that contai ned 100% carded—30 rayon fibers
in its absorbent. core and was covered @2 cunf erepi - at
either end, by a 0.75 oz/[err] fluorocarbon-treated, mngmmu“wnwmuud

pol yest er nonwoiRnTMEI @LAZMS: Product C was .anot her ‘emsodement #of st he
product of this invention, having the sane absorbent core as 35 pr oduct

B and having a Reticulon errL brand perforated pol yethyl ene/ethyl ene
vinyl acetate bilayet-fiAm abserbanti FaNBORSPEPRAF4RY 8N AbSOrbgnt| sprp

(Reticulon [errgnhe#69R3, thEC ¢8flpon has a surface capillary suction
5 pressure of less than about 40 mm Hg.

2. The témpon of claim 1 wherein the absorbent core
comprises hydrophilic material and an effective amount of
hydrophobic material to provide a surface capillary

10 suction pressure of less than about 40 mm Hg.

3. The témpoh of claim 2 wherein the hydrophobic
material covers the-tampoﬁ at least where it initially
contacts the vaginal epithelium in use.

15 ' _

4. The tampon of claim 3 wherein the hydrophobic

material is a reticulated, water resistant, plastic film.

5. The tampon of claim 4 wherein the £film is a
20  polymer, copolymer or terpolymer.

6. The tampon of claim 5 wherein the film is
polyethylene or polypropylene.

25 7. The tampon of claim 2 wherein the absorbent core
comprises a combination of hydrophilic fiber or foam and
“hydrophobic fiber or foam.

8. The tampon of claim 7 wherein the hydrophilic and
30 hydrophobic materials are substantially mixed.

9. The tampon of claim 7 wherein the absorbent core
has a periphery and the hydrophobic material is located on
the periphery of the absorbent core.

s -
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-$14 - available from Johnson & Johnson S Cbnpany)
conpl etely encasing the tanpon-and covering both(mnmm’ Ilmmm _

forming Product B, approximately- 1.4 g of the 5 * chrded tayon”® flbers wer e
wrapped in the cover material to forma blank appgoxi-retety=2: 5"'¥'ﬁ% by 1"

dianeter. A short length of white rayon string istplaced 'tihh-odght
bl ank, and the bl ank was conpressed in a die havifg a draﬂ%&%& ‘of 0. W3"

After the tanpon was conpressed, it 10 was transferred to an applicator
for use. Al'l tanpons were Regul ar Absorbency, as neasured by the Syngina
Test. This test is described in Federal Re@Bster, Part |11, Departnent of

Heal t h and Human Services, Food and Drug Adm nistration 21 CFR_Part 801,
pp. 37263-4, Septenbk}- 15ine $ampenggt CAdM,Sotidt HhFR E‘&%l hydrephgbic’

panel i sts was tﬁwtéxaiaal asléhakeuedean Erenp! ahk TBiRJp 3 @dnsisting of
Product B Product Product f\ car bon F%i cué [err£ :

. polyamide, yv1ny 1 ene chliori olyethylene

terephthalate, polypropylene, ethylene-vinyl acetate and

5 polyv;nyl chloride.

11. An absorbent tampon comprising an absorbent

tampon core having a density 6f less than about 0.4 g/cc

~ and an effective amount of hydrophobic material to provide

10 a surface capillary suction pressure of less than about 40
mm Hg. :

12. The tampon of claim 11 wherein the absorbent
core comprises a combination of hydrophilic fiber or foam
15 and hydrophobic fiber or foam.

13. The tampon of claim 11 wherein the hydrophilié
and hydrophobic materials are substantially mixed.

20 14. The tampon of claim 11 wherein the absorbent
core has a periphery and the hydrophobic material is
located on the periphery of the absorbent core.

15. The tampon of claim 11 in which the hydrophobic

25 ~ material is selected from the group consisting of

~ polyamide, polyvinylidene chloride, polyethylene

'terephthalate, polypropylene, ethylene-vinyl acetate and
polyvinyl'chloride.

30_ ' 16. An absorbent tampon comprising an absorbent core
having a density' of less than about 0.25 g/cc and a
surface capillary suction pressure of less than about 40
mm Hg.

eet Has Been Replaced
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S&ore Contr ol Tr. Cove Cnver 5 8
71 6 2

03 mnunmnlulmuum
1.07 0.73 0.67 30 The Control® Produck ‘A wag-fherSasREng]
that of Exanple 1. These data illustrate that coverilag=tha -'“*“*M‘Fh a

reducea

hydr ophobi ¢ fi brous or perforated filmcover substantially '
vagi nal epithelial drying. 35 PPC-494 - 15 - EXAMPLE 3 Effects of

Mul tiple Layers of FWdrophoblc vaer A Reguigr Absor bency tanpon having a
100% r ayon core,

17. The tampon of claim 16 whereln the absorbent
- . core compr:l.ses synthetic f:l.bers hav:mg a denier of at
least about 3.

5 ~ 18. The tampon of claim 17 wherein the abeorbent

core comprises a mixture of cellulosic and synthetic
fibers.

19. The tampon of claim 18 wherein the synthetic
10 fibers comprises hydrophobic fibers.

20. An absorbent tampon which reduces drying of
vaginal epithelium during use, the tampon comprising an
absorbent core and a material covering the absorbent core

15 at least where it initially contacts the vaginal

" epithelium in use, wherein the material covering the
absorbent core is hydrophobic and the tampon has a surface
capillary suction pressure of less than about 40 mm Hg.

20 21. The tampon of claim 20 wherein the cover
material is a reticulated, water resistant, plastic f£ilm.

22. The tampon of claim 21 wherein the film is a
~ polymer, copolymer or terpolymer.
25 '

23. The tampon of cla:.m 22 wherein the film is
polyethylene or polypropylene.
24.. The tampon of claim 20 wherein the cover

30 comprises a plurality of layers of hydrophobic material.

25. A method of preserving natural moisture of
vaginal epithelium during use of a-tampon'comprising the
steps of reducing surface capillary suction pressure of

PPC~494 | ' : This Sheet Has Been Rei
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-Product D, was conpletely covered, top, d sides, 5 wi th eight
layers of a thermally bonded f ”‘““ﬁfteﬁ-ﬁuzé—ezgydz
whi ch was made of 3 denier bi cmw"wm"mﬁ"g am| eH P""PETi‘* Bidsen (|BASF
Mer ge 1050, avail abl e from BASF)* \fas Lf orne accordfng_L&_ﬁﬂﬁprocedu e of
Exanpl e 2, and was conpressed. . The tanpon 10 . . ‘product
vagi nal drying. Thi s enbodi nrent of the product of this invention was

i ntended to separate the absorbent tanpon core fromthe vaginal tissue with
a relatively thick, hydrophobic | ayer. The protocol and eval uation of the
panelists was the sane as that used in 1525 'Exanple 1. The results are

shown in Table_4, below TABLE 4 Product D Product
Layer 20 Stheetampun in eghpagk with the VangP&oﬁBbﬁEﬁﬁ‘PPbéP é&?@r

) than about 40 tm Hg. 6 4 2

2 1 25 3 2

0 4 _ o . 0 Totals 15 .

12 26. The method of claim 25 further comprising the
5 step of intersper51ng a semipermeable membrane of woven or

non-woven fibers between the tampon absorbent core and
vaginal epithelium.

27. The method of claim 25 further comprising the

10 step of forming the absorbent core from a combination of

hydrophilic and hydrophobic materials to reduce caplllary
suctlon pressure at the tampon surface.

28. The method of plaim 27 wherein the absorbent
15 core comprises about 10 to 90 wt-% of the hydrophobic
materials. ' '

' 29. The method of claim 25 further comprising the
step of forming the absorbent core from fibers having a
20 ‘denier of at least about 3.

30. The method of claim. 26 wherein the absorbent
core comprises about 30 to 70 wt-% of the hydrophobzc
materials.

25 _
' 31. The method of claim 30 wherein the absorbent
core comprises about 50 wt-% of the hydrophobic materials.

_ 32. The method of claim 25 in which the density of
30 the absorbent core is equal to or less than about 0.25
g/cc. '

33. A method of preventing the drying of vaginal

epithelium tissue comprising reducing fluid transporting
[
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30 - Avg. Score 1. 07 _ _ ﬂ"mmm roduct A
was the sanme as that of Exanple 1. These data illus# I-ng the
tanpon with a thick hydrophobic fibrous cover substantfaliy"educes 35

vagi nal epithelial drying. PPC 494 - 16 - EXAM —Effecte—o
Rayon/ Pol yest er Absorbent Blend In The Caore A Regy| dHISABYBEDEASS .
Product E containing a blend of 50% rayon and 50%jpol ye&iESACERer s ( $N2325,
a35 deni er rayon fi ber available-fron1Cburtau$ﬁ§¥=§ﬁﬁ=§?ﬁﬁf=a=§f5
deni-er polyester fiber available fromduPont, respectively) in the core was
formed according to the process of Exanmple 28. “The tanpon was covered on its
top, bottom and sides wth one | ayer of the cover_nmaterial_ of 10 Exanpl e
3 and was conpr¥fsstle OURRF S Cr BHuSULERCE LR¥ETE 0 PLy i RAFAREDRAL.
Thi s enbodi nenttatipénecepfadtdveoftd Bubstaretia DIy wepevehendhxy iny adf ethéhe .

absorbency . yaginal epithelium in contact with an unsaturated tampon.

5 "~ . 34. The method of'claim 33 which comprisés reducing
the capillary suction pressure of the outer surface or
surface portion of the unsaturated tampon by providing a
fiber blend having low capillary suction pressure to
substantially prevent drying of the vaginal epithelium

10 tissue on contact with the tampon. |

35. The method of claim 33 which comprises creating
a reticulated, non-absorbent buffer zone of apertured,
non-absorbent cover material.

15
36. The method of claim 33 which comprises creating
a tampon of large diameter fibers effective to prevent
capillary suction pressure from drying the vaginal
epitheiium. | '
20

'37. A method of preventing the drying of vaginal
epithelium during early use of a tampon comprising
"substantially reducing the capillary suction pressure of
the surface of the tampon and that of the tampon’s
25 absorbent core, said method comprising adding hydrophobic
material to the surface of the tampon and to the absorbent

core.

38. A method of preserving natural moisture of a

30 user’s vaéinal epithelium during use of a tampon having an
absorbent core comprising the step of forming the
absorbent core having a density of less than about 0.25

g/cc.
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characteristics of its absorbent core. The proT‘“oc ol ‘and evaltuation of the

panelists was the sanme ‘as that used in 15 ults are
Shown in Table 5, below TABLE 5 Product E Pr odﬁiﬂ!ﬁ "i “" 50/ 50
Rayon/ 20 Scor e Contro yester s ow Dens t 0
5 91 o

2 125 3

o4 0 .~ 0 Totals 15

12 30 Avg. Score 1.07 - 0.3 The Control
Product A was the same as that of Exanpl & 27 These data illustrate that
reduci ng vagi nal drylng can be achi eved by substantlall reduging the
capillary 35 suct3®n phesRetRedi 9he PHRSHTER Cor &2 g‘ ving low

surface capillary suction pressure comprls:.ng the steps
of: ' _
a) forming an absorbent core having a density
5 of less than about 0.25 g/cc; and :
b) = attaching means for removing the tampon
after use to the absorbent core.

PPC-494



- 17 - Invitro Capillary Suction Pressure Test and Correlation with in
vVivo Results This test neasures the reduction in pressure in a 5 col um
of liquid behind a porous plate when the absorbent product is brought into
contact with the porous plate. This test is nore particularly described in
copending U. S. Patent Application No. 996,476, filed Decenber 31,_1992,
entitled "Method and Apparatus for Measuring the Capillary 10 Attraction
Developed by a Surface of ‘an Absorbent Struc ),

whi ch is hereby incorporated herein by reference| THIS@HRET d1AS/BEEN
capillarimeter provides a neans for neaser 28g-t he ntensﬁ?@tiﬁE he
capillary attraction devel oped at a surface of an ' absor bent body.
The capillarinmeter, which is depicted in Figure 1, has the follow ng

el enents: (1) a substantially closed ceébg;iggg%e of holding a certain
quantity of |iquid. The cell has an o ing surface for contacting
t he absor bent body The probing surface is in 20 | i qui d- conmuni cati on
with an interior vy thaeld ﬁhﬁQHﬂBn%&yﬁﬁkﬁis@Euﬁ@ﬂhhk&%ﬂl&aﬁéaﬁ%@aY§r

(2) a pressure sensor nDunte é al d cel’l fr ob serV|ng Bressure of.
li quid 5 prevented by re uclng the capillary suctilon pressure of a

tampon in early use. This is accomplished'by modifying
the capillary suc'tion- pressure of the surface of the
tampon by using hydrophobic components in the tampon, such
as hydrophobic fibers and/or hydrophobic cover material.

10 Other means of obtaininé a lower capillary suction
pressure include increasing the denier of the fibers in
the tampon’s aﬁsorbent core and/or decreasing the density
of the tampon.

This Sheet Has Been Re ‘i
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t herein, whereby contact between said probing surface and the absorbent
body gives rise to capillary attraction 25 acting on liquid in said

capill ary passage , pCaUSS essure variation in said cell which is
observed by I d zaﬁéésgﬂéﬂ?e:g‘ﬁ’ The substantially closed cell has the

capgdpi | i t y7ofg restrai-pigagvohe”l i quid fromfreely regressin FFOM LIS o« N
capt | paSsageways under the 30 I nfl uence of surfacej t@’H%i’%_’j“’%?ﬁ_‘_
by th bsorent body, thereby allowi ng to nmeasure the intgnsi Ly ' |
capi lfl ary attfraction on.,&zﬁgsurface of -t he absorbent body without effecting
any=sTgm= C mQLed t Sfer to the absorbent body. PPC 494. - 18-

REJ nmeasuri ng device conprises a supporting plate 12 to

wh unpt tically extending generally cylindrical receptacle 14

angpar €
to the recepgjacl g 5

24 - | C‘).'Ua'gg-ssiug _

18 38 2,‘62

sti,c mpterial. A pressure sensor 16 i unt.e

ﬁ? o%dbko t he magnitudg of the pressupé’%s’"
reda rvai v 4_5 | vakve~
’ 4

o

- - This Sheet Has Been Replaced

A

N



préssure sensor. 16 is an el ectronic transducer generating an electric
output signal proportional to the nagnitude of the pressure in the
receptacle 14. On the top wall of the receptacle 14 is no
manual |y operated out-gassing valve 18 permitting to rel eps SEIRBHERT HesHRREN |
gases trapped in the receptacle 14. Areséervoir 19 is in jluid ‘PLACED , }
communi cation through a conduit 21 and through a manual |y ogerated‘va ~
with the receptacle 14, for supplying test liquid theretolard to any 15
other liquid containing chanber connected to the receptac|e 14. During the
normal use of the neasuring device 80, the v ve 24 is majntained closed to
isolate the reservoir 19 fromthe receptacle 14. The valve 24 is opened

only during the calibration and the preparati on of the measuring device 20°
10 for a test run, when desired for exanple to replenish t{he receptacle 14
with test liquid. A small conpletely closed chanber 20 madetbf

PLEXI GLASS[ err] material is connected to.the receptacle 14 {hrough a
flexible conduit 22 permtting to vertically 25 di spl ace the chanber 20
relative to the receptacle 14. A pressure head, either ppsitive or

negative, of the desired gagnitude, can be established in the receptacl e 14
to - ' -
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conpensate any over pressure or under_gressure thereln A Fear |
lifting device is used to precisely Iooate‘fﬁ@" =—=—ghg LAGEMENTHHEE
desired elevation relative  to the rdteptatlecLHASTEENCHD llar'ﬁFQGHJ@

has a probe assenbly 26 |nclud|ng a- [ ri qu
a vertically extending bore 40. 1In the bore -Srtted—an T

I nverted cup-shaped housi ng 32 which holds a 35 circular plate 34 nade

of fritted glass. The cup-shaped REPHACEVENT SHEET housi ng 32
conpletely encloses the plate 34, except its |ower surface, which is flush

with the | ower surfagacINALNRORSTUREABALANCED TAMPON m»pmbcmssurface of

the capillarinmeter. The probe assenbly 2o 15 nmovapty connecred 5 to the
supporting plate 12 by neans of an ar ABSTRABT cup- shaped housing 32 is in
fluid conmunication with the receptacle 14 through a filexible conduit 38.
A manual Iy operated out-gassing valve 40 is nmounted on the top surface of
cup- shaped housi ngVaginalecepithed inmr dryipgedis1sabstantiatiy. reduced or

prevented by reducing the capillary suction pressure of a
tampon in early use. This is accomplished by modifying
the capillary suction pressure of the surface of the
tampon by using hydrophobic components in the tampon, such
as hydrophobic fibers and/or hydrophobic cover material.
Other means of obtaining a lower capillary suction
pressure include increasing the denier of the fibers in
the tampon’s absorbent core and/or decreasing the density
of the tampon.

This Sheet Has Been R laced
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The fritted glass plate 34 defines a three-dinmensional ar JFW%AQEMEWF§¥§ET
passagewaysestablishing a multiplicity of fine fluid path émﬁ@nJUhemga
probi ng surface and the interior of the cup-shaped housin “VWAEH Tt he e

capillary 15 network is conpletely filled with liquid, air is prevente
fromentering therein even when the liquid is subjected to the influence of
surface tension tending to suck liquid out fromthe exposed probing
surface. Such surface tension occurs when the probing surface contacts a
por ous network 20 whose capill ary angﬁpLjon is to be neasured. The
pressure sensor 16, generating an electriC output signal which represents
the magnitude of presyAGINAL MOS STOREP BATANCED TAMPORN UMD PROCHdsVe an
el ectroni c display to~provide a e ant-aneotS—pressure in
t he 25 ~receptacle. Al so, the pressaBgsTRRgFor 16 drives a chart plotter
recording the evolution of pressure relative to tinme. The pressure recorded
at 20 mnutes is the pressure used to determne the surface capillary
suction pressure refegiadlhepdtheliom drying iSesebstantiaidycreducédnmons
and 1anpons  predierRéd §RO et iy @ﬁ@'@aﬁﬁ.’a@a}"@&#ﬁ?ﬁ %%Qéuég%f a
capillary suction pressuré and in Vivo dryirng scores. I'n addition,

tampon in early use. This is accomplished by modifying

the capillary suction pressure of the surface of the
tampon by using hydrophobic components in the tampon, such
as hydrophobic fibers and/or hydrophobic cover material.
Other means of obtaining a lower capillary suction
pressure include increasing the denier of the fibers in
the tampon’s absorbent core and/or decreasing the density
of" the tampon.

Figure 2



Product F is a tanmpon simlar to Product -E 0f Exanple 4.. However _i{ was-—
préepared using the cover material of Exanple 35 2, nggnggﬁmmﬁTgeggﬁ#k
procedure foll owed those - 20 - outlined above. The resthicﬁ th@ én
vivo and capillary suction pressure tests are included Qk@MLL”ﬁI%%kem%m.h
along with density information for these tanpons. 5 e s e !

Table 6 Surface Capillary in vivo - Suction Pressure Density Tanpon
Drying Score (mm Hg) (gﬁ{{#%ﬂ) 10  Product B 0.73
80.7: ' 0.37 Product C 0. 67 57.6 ' 0. 43
Product D 0.5 35 - 0.43 Product E

0. 37 35.8 0. 19 Product F 0.32

24. 2 0.22 15 - Tanpax Conpak[err] Regul ar 1.07

137 0.5@6PIay§é§aPLﬁ§a;c :
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Regul ar 0.92- 79.9 0.39 o. - 8 t

1: 0 82.3 0.40 20 Playtex U ti nat

1 33 91.7 0. 29 Kot ex-Security[err] J%yj 1996
1.33 52 0.34 25 Fi gure 2Lis @ graph--shown

the correl ation between the capillary suction pressure exerted by The
various tanpons and their in vivo dryi®g scores for the data included in
Table 6. The relation between these paraneters illustrate in Table 6
and Figure 2 provides a 30 correlation coefficient, r, equal to O.65.
Thus, tanpon products having |ow capillary suction pressure wll also
exhibit lowdrying in vivo. The tanpons of this invention are designed to
hol d the prescri bed anount of body secretions, according.t® its Syngi na

absorbency rating as 35 does a conventional tanpon, w thout exerting a
capillary suction pressure sufficient to cause drying of|the vagi nal
epi thelium The specification and Bxanpl es &bove are presented to 40 aid
in the conplete and non-limting understanding of the PPC- 494
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-2 - i'nvention disclosed herein.  Since many variati onsy; andf""'r_iﬁ di-rents:
of“t he”i nvention can be nmade without departing fromits sp;| Fit azd scope
the invention resides in the claims hereinafter appended. PR 49 3rm] 1995

\/ rnnh. B

‘\

An absorbent tanmpon conprising an absorbent core havi ng.L

mat eri al -and an effective amount of a hydrophobic material to prow de a
surface capillary suction pressure of |ess than about 40 mm Hg. 2.

The tanpon of claim1 wherein the hydrophobic materi al
The tanpon of claim2 whergign the hydREPLACGEMENEtSHEET is a

t he tanpon.

3.

reticulated, water resistant, plastic film 4. The tanpon of claim3
V\hereinthefilmislela po

10

15

20

25

30

35

e melglsnl?rr‘in i i i

g device comprises a supporting plate 12 to
which is mounted a vertically extending generally
cylindrical receptacle 14 made of transparent hard plastic
material. A pressure sensor 16 is mounted to the receptacle
14 to observe the magnitude of the pressure therein. The
pressure sensor 16 is an electronic transducer generating an
electric output signal proportional to the magnitude of the
pressure in the receptacle 14.

On the top wall of the receptacle 14 is mounted a
manually operated out-gassing valve 18 permitting to release
air or other gases trapped in the receptacle 14.

A reservoir 19 is in fluid communication through a
conduit 21 and through a manually operated valve 24 with the
receptacle 14, for supplying test liguid thereto and to any
other liquid containing chamber connected to the receptacle
14. During the normal use of the measuring device 10, the
valve 24 is maintained closed to isolate the reservoir 19
from the receptacle 14. The valve 24 is opehed only during
the calibration and the preparation of the measuring device
10 for a test run, when desired for example to replenish the
receptacle 14 with test liquid.

A small completely closed chamber 20 made of
PLEXIGLASS™ material is connected to the receptacle 14
through a flexible conduit 22 permitting to wvertically
displace the chamber 20 relative to the receptacle 14. A
pressure head, either positive or negative, of the desired
magnitude, can be established in the receptacle 14 to
compensate any over pressure or under pressure therein. A
mechanical lifting device is used to precisely locate the
chamber 20 at the desired elevation relative to the
receptacle 14. The capillarimeter also has a probe assembly

26 including a PLEXIGLASS plate 28 in which is drilled a

vertically extending bore 40. In the bore 40 is press-
fitted an inverted cup-shaped housing 32 which holds a
circular plate 34 made of fritted glass. The cup-shaped

substantially covers



copel yner or terpolyner. -5 The tanpon of claim4 mherei*lﬂﬁEéAﬁENﬁﬁﬁESHE

polyet hyl ene or pol ypropyl ene. 6. The tanmpon of clai'm1 wheref pg;
absorbent core conprises a conbination of hydrophilic f|3é¥“bﬁ~¢ gﬁ@ .....

hydr ophobi c fi ber or foam 7. The tanpon of claim6 —whererm—the——
hydrophilic and hydrophobic materials are substantially m xed. 8. The
tanpon of claim®6 wherein the absorbent core has a periphery and the

hydr ophobic material is |ocated on the periphery of the absorbent core.

The tanpon of claim8 in which the hydrophgﬁ c materi al REPLA@ENE%HHSHEEE1

t he group consisting of pol yam de, polyviny Pdene 23 chlori de,

pol yet hyl ene terephthalate pol ypropyl ene, et hylLene-vinyL acetate and

pol yvi nyl chl orkelsing 32q %H%i/ f ghsdPses crhenPt i B¥CeRt its
absor bent tanpdiower eslipfadg, awhtohi 1y ﬁIuéleaslthawh@hrmweﬁ.sﬁmfa:cea@ﬂ teite

effective armu%la%e hy%ﬁ@hogéﬁsmﬁﬁggl tﬁlé)roﬁkgﬁiﬁgsurg%ce of the
capillarimeter. The probe assembly 26 is movably connected

5 to the supporting plate 12 by means of an arm 42.
The cup-shaped housinglgg_is in fluid communication
with the receptacle 14 through a flexible conduit_38. A
manually'operatéd.out-gassing'valve_gg_is mounted on the top

surface of cup-shaped housing 32 to evacuate air trapped

10, therein. :

The fritted glass plate_gg.defines_a three-dimensional
array of capillary passageways;establishing a multiplicity
of fine fluid paths between the probing surface and the
interior of the cup-shaped housing 32. When the capillary

15 network is completely filled with liquid, air is prevented
from entering therein even when the liquid is subjected to
the influence of surface tension tending to suck liquid out
from the exposed probing surface. Such surface tension
occurs when the probing surface contacts a porous network

20 whose capillary attraction is to be measured.

The pressure sensor 16, generating an electric output
signal which represents the magnitude of pressure in the
receptacle 14 can be used to drive an electronic display to
provide a readout of the instantaneous pressure in the

25 receptacle. Also, the pressure sensor _16, drives a chart

' plotter recording the evolution of pressure relative to
time. The pressure recorded at 20 minutes is the pressure
used to determine the surface capillary suction pressure
reported herein.

30 . Several commercial tampons and tampons produced
according to Examples 2-4 were tested for their capillary
suction pressure and in vivo drying scores. In addition,
Product F is a tampon similar to Product E of Example 4.
However, it was prepared using the cover material of Example

35 2, Product B. The test procedure followed those
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_capi N ary suction pressure of le
claim10 wherein the absorben

TS RRINAP SES™ | cbnpj nat "ot =0T
‘hydrophilic fiber or foam and hydr BSREOPEDt i berllor jtgdm o 2 —The '
tampon of claim 10 wherein  the *hygrophilic and hydrophobic materials are
substantially m xed. 13. The tanpon claim10 ' WESHEETr e
has a peri phery and the hydrophobic naterial is |ocated on The periphery of
t he absor core. 14. The tanpon of cl u“'he hydr ophobi c

mat eri al qt@r} ected fromthe group consﬁm“kmnunmy Mide, polyvinylidene
chl oride, polyethyl ene terephthal ate, pol f/prcopyﬁ ene, et hyl ene-vinyl acetate
and polyvinyl chloride. 15. An absorbent tanpon conprising an absorbent
core having aldensity of |dss athsortevdut tOEB gLoBmPARE LRI s T aRR5TRFNT ary
suction Q:hi%s"l‘\%%ég§bgeﬁ§d%§€ﬂi9?(9%&:4&01:1'.@1‘ Hha 1 dPEectidrdmowdl ol @i m 15

wherein ofbent © cote conprises synthetic fibers _tﬁvi ng a deni er of
at | east hssgehgbia 7 mateaialanpon Previdel ag m A% LaGhe P LIERE T SddBent

core CONMyresR&rad & Xtdd tfanC@bbUkosh iy synthetic fibers.

2. The tampon of claim 1 wherein the hydrophobic

material substantially covers the tampon.

3. . The tampon of claim 2 wherein the hydrophobic material is

a reticulated, water resistant, plastic film.

4., The tampon of claim 3 wherein the film is a polymer,

copolymer or terpolymer.

5. The tampon of claim 4 wherein the film is polyethylene or

polvoropyvlene.

6. The tampon of claim 1 wherein the absorbent core comprises
a combination of hydrophilic fiber or foam and hydrophobic fiber or

foam.

7. The tampon of claim & wherein  the hydrophilic and

hydrophobic materials are substantially mixed.

8. The tampon of claim 6 wherein the absorbent core has a
periphery and the hvdrophobic material is located on the periphery

of the absorbent core.

9. The tampon of claim 8 in which the hydrophobic material

is selected from the group consisting of polyamide, polyvinylidene
I ——
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[REPLACEMENT SHEET 1 cl g rEﬁ\Eﬁ‘Ac'y\Xh S EEhE syntheti ¢
fibers' conpri ses hyﬁuummlummﬂll abs}rbent t%mo,g\_{EET
whi ch reduces drying ”of vabldhlseplthel_ﬁﬁidULLng7USé “TherPahd

conprising an absorbent core and a majerial substantially covering the
absor ben h t an n =als t
core is %y%?%q%oblglghgh ESnQHEE{%ﬁngﬁgigurF é$¥°g?¥$£iyg2%@?|gn gggggure
of |ess @ﬁ%#ﬁ%ﬂnﬁﬂﬁ 80 L pigl Qhﬁormﬂg tanmpon of claim 19 wherein the cover
material is a reticulated, water resistant, plastic film 21 The tanpon of
claim 20 wherein the f|In1|s a polynmer, copolyner or ter 22. The

t anpon of cIa|H4ZfMVWRPQQW?QNQEQﬁWPﬁﬂl§°ﬂ@F9é%ﬁ?léﬁea8P°6 Er&ﬁ??%mecoQ%.
The t anpgiv g CLaldréh%@t\thrrel De§§‘etﬁ9i°(erab%%fﬂfpr0 sesgcel Wl 1 4y ekchayprs of

hydr ophobi ¢ nmat er.i al ACEMENT. SHEET
amount of hydrophoblc material to provide a surface capillary

suction pressure of less than about 40 mm Hg.

11. The tampon of claim 10 wherein the absorbent core
comprises a combination of hydrophilic fiber or foam and

hydrophobic fiber or foam.

12. The tampon of claim 10 wherein the hydrophilic and

hydrophobic materials are substantially mixed.

13. The tampon of claim 10 wherein the absorbent core has a
periphery and the hydrophobic material is located on the periphery

of the absorbent core.

14. The tampon of claim 10 in which the hydrophobic material
is selected from the group consisting of polyamide, ﬁolyvinylidene
chloride, polyethylene terephthalate, polypropylene, ethylene-vinyl
acetate and polyvinyl chloride.

15. An absorbent tampon comprising an absorbent core having
a2 density of less than about 0.25 g/cc and a surface capillary

suction pressure of less than about 40 mm Hg.

16. The tampon of claim 15 wherein the absorbent core

comprises synthetic fibers having a denier of at least about 3.

17. The tampon of claim 16 wherein the absorbent core

comprises a mixture of cellulosic and synthetic fibers.

This Sheet Has Been RT




26.7
‘conpri‘ses
capillary
26 wherein
hydr ophobi
absor bent
The nmet hod
-%of th
absorbent
The et hod

4

(4 EMEN f?LE'ET
a sufflci e-rll-'?e gent)ng? ° C’Mmmﬂw BH'HH abfgtﬁﬁagﬁc 1996

L‘fqhnn'of_dalm

suction pressure at the out é&r Surlf ade.

t he absorbent core conpri $85—about 10 to 9Q @60REPhﬁCEMENI SHEE

c materials. 28. The nethod of claim 24 wherein the
core conprises fibers having a denier of at |east about 3. 29.
of clk .mTiz whenpon tdte absiondnt eoeee bonphiesesyabriiB0fteesd
h h 0. The nethod of claim 29 wherein the
§8r%gé%%bﬁpgggggé a%ip X -'% of the hydrophobic materials. 31.
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_pressure of less than about 40 mm Hg.

20. The tampon of claim 19 wherein the cover material is a

reticulated, water resistant, plastic film.

21. The tampon of claim 20 wherein the film is a polymer,

copolymer or terpolymer.

22. The tampon of claim 21 wherein the film is polyethylene

or polvpropylene.

23. The tampon of claim 19 wherein the cover comprises a

plurality of layers of hydrophobic material.

24. A method of preserving natural moisture
of vaginal epithelial tissue during use of a i:ampbn having an
absorbent core and an outer surface, the method comprising the
steps of inserting the tampon, the tampon having an initial
capillary suction pressure at the outer surface thereof of less
than about 40 mm Hg; allowing the tampon to absorb vaginal
secretions without substantially drying the wvaginal epithelial

tissue; and removing the tampon.

25. The method of claim 24 wherein the

tampon further comprises a semipermeable membrane of woven or

non-woven fibers at the outer surface.
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surface.

27. The method of claim 26 wherein the absorbent core

comprises about 10 to 90 wt-% of the hydrophobic materials.

28. The method of claim 24 wherein the absorbent

core comprises fibers having a denier of at least about 3.

29. The method of claim 27 wherein the absorbent
core comprises about 30 to 70 wt-% of the hydrophobic materials.

30. The method of claim 29 wherein the absorbent core .

comprises about S50 wt-% of the hydrophobic materials.

31. The method of claim 24 wherein the absorbent
core has a density which is equal to or .less than about 0.25
g/cc.

32. A method of preserving natural moisture of vaginal -

epithelial tissue during use of a tampon having an absorbent core
and an outer surface, the method comprising the steps of
insertihg the tampon, the tampon having a fibrous absorbent core
and an initial capillary suction pressure at the outer surface
thereof of less than about 52 mm Hg; allowing the tampon to
absorb vaginal secretions without drying the wvaginal epithelial

tissue; and removing the tampon.
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preventing the drying of vaginal epithelium during ear”yDaEe- oMxﬁlﬂghpon
conpri sing substantially reducing tgg capillary suction &E@ﬁﬂﬁ?ﬁwﬁ?"“
surface of the tanpon and that of t tampon's 25 __abserbent core, said

met hod conpri sing addi ng hydrophobic material to th “ Lanpon
and to t({]&eﬂ&zorbent core. 38. A nethod of preser.vi@\“wm“mmm m re of
a 30 vagi nal epitheliumduring use of at avimg an * .

absorbent core conprising the step of formng the absorbent core having a

density of |less than about 0.25 g/cc. This Sheet Has Been Repl aced PPC- 494
- 27 - L. An absorbent tampon comprising an absorbent

core having a hydrophilic material and an effective amount of a
hydrophobic material to provide a sugface capillary suction
pressure of less than about 40 mm Hg. -

2. The tampon of claim 1 wherein the hydrophobic

material substantially covers the tampon.

3. . The tampon of claim 2 wherein the hydrophobic material is

a reticulated, water resistant, plastic film.

4, The tampon of claim 3 wherein the film is a polymer,

covolymer or terpolymer.

5. The tampon of claim 4 wherein the film is polvethylene or
polvoropyvlene.

6. The tampon of claim 1 wherein the absorbent core comprises
a2 combination of hydrophilic fiber or foam and hydrophobic fiber or

Loan.

7. The tampon of claim 6 wherein  the hydrophilic and

hydrophobic materials are substantially mixed.

8. The témpon of claim 6 wherein the absorbent core has a
periphery and the hydrophobic material is located on the peripheary

of the absorbent core.

9. The tampon of claim 8 in which the hydrophobic material

is selected from the group consisting of polyamide, polyvinylidene
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chloride, polyethylene terephthalate, polypropylene, ethylene-viayl

acetate and polyvinyl chloride.

10. An absorbent tampon of claim 1 comprising an absorbent tampon
core having a density of less than about 0.4 g/cc and an ;
effective amount of hydrophobic material to provide a surface

capillary suction pressure of less than about 40 mm Hg.

11. The tampon of claim 10 wherein the absorbent core
comprises a combination of hvdrophilic fiber or foam and

hydrophobic fiber or foam.

12. The tampon of claim 10 wherein the hydropnilic and

hydrophobic materials are substantially mixed.

13. The tampon of claim 10 wherein the absorbent core has a |
periphery and the hvdrophobic material is located on the periphery

of the absorbent core.

14, The tampon of claim 10 in which the hydrophobic material
is selected from the group consisting of polyamide, polyvinylidene
chloride, polyethylene terephthalate, polypropylene, ethylene-vinyl

acetate and polyvinyl chloride.

15. An absorbent tampon comprising an absorbent core having
a density of less than about 0.25 g/cc and a surface capillary

suction pressure of less than about 40 mm Hg.

16. The tampon of claim 15 wherein the absorbent core

comprises synthetic fibers having a denier of at least about 3.

17. The tampon of claim 16 wherein the absorbent core

comprises a mixture of cellulosic and synthetic fibers.
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18. The tampon of claim17 wherein the synthetic Cfibers
comprises hydrophobic fibers.

19. An absorbent tampon which reduces drying of
vaginal epithelium during use, the tampon comprising an absorbent
core and a material substantially comrering the absorbent core,
wherein the material substantially covering the absorbent core is
hydrophobic and the tampon has a surface capillary suction
.pressure of less than about 40 mm Hg.

20. The tampon of claim 19 wherein the cover material is a
reticulated, water resistant, plastic film.

21. The tampon of claim 20 wherein the film is a polymer,
copolymer or terpolymer.

22. The tampon of claim 2] wherein the film is polyethylene
or polvpropylene. |

23. The tampon of claim 19 wherein the cover comprises a
plurality of layers of hydrophobic material.



