WO 02/ 45635 PCT/ US01/ 50474 | MPROVED PROTECTI ON TAMPON AND METHOD OF MAKI NG
FI ELD OF THE | NVENTI ON This invention relates to absorbent tanpons,

appl i cat w@ot/ev63ise wi th such tanpons, and net hods for nR&T/NGIEWETS
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15 The sor ent catameni tampons now in use typically comprise absorbent

members which are compressed to a generally cylindrical form about three-eighths to one-
half inch (about 1.0 cm to 1.3 cm) in diameter and from about 2 cm to 7 cm in length. In
order to provide the desired total absorbency, these absorbent members are usually formed
from batts larger in size than the vaginal orifice, which are then compressed to the size
20  (with a corresponding increase in rigidity) indicated above in order to facilitate insertion.
As fluid is absorbed, these compressed tampons are expected to re-expand toward their
original pre-compressed size, and to eventually become large enough to effectively cover
the vaginal cavity against fluid leakage or bypass. While it has been found that these
compressed tampons perform their intended function tolerably well, even the best of them
25  do not always re-expand sufficiently, or fast enough, to provide good coverage against

leakage.

It has been long recognized that the internal vaginal cavity in its normal collapsed
state is of much wider dimension in its transverse plane than in its vertical plane. It is
equally well known that the minimum dimension of the vagina is near the introitus while

30  the maximum dimension is near the cervix. It is desirable, therefore, when considering a

tampon for catamenial use, to provide a structure which is in its initial state is of a size
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WO 02/ 45635 PCT/ US01/ 50474 and/ or shape to pass through the vagi nal
orifice without disconfort, and when once inside the vaginal cavity and
beyond t meOpms683 cti ons of the orifice may be expanded, peR€TUSU/MHIdy in
the lateral direction, to contact substantially all of surface of the
vaginal walls fromone side to the other in the vaginal cavity to prevent
early bypass of the nenstrual discharges 5 from the cervix. The prior art
has |ong recogni zed various nmechani sms by which tanpons might fail to
del i ver superior performance. One such nechanismis often referred to in
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di mensi on I'n a range from about mmto about 26 nm This nmay be smaller
t han the MERWFh of the vaginal cavity in its collapsed state. In

particul ar, because the maxi rum w dth di nension of the vagina is near the
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new dr awbagksvedpitorasne Wk tespstcd abitidrt y to confortably renove the
tanpon. ldeally, such a tanpon should be able to be manufactured out of

materials sim 11“ 1c£10 cﬁrren%ﬁr marketed tampons will usually expand in use to a width
20  dimension in a range from about 15 mm to about 26 mm. This may be smaller than the

width of the vaginal cavity in its collapsed state. In particular, because the maximum

width dimension of the vagina is near the cervix, tampons which are placed within the

upper third section of the vaginal canal (which is where tampons are often placed) may

not always expand sufficiently, particularly in the width direction, to provide superior

25  coverage. Additionally, typical currently marketed tampons may not even be able to
achieve the width dimensions given above when under pressure (such as by the pressure

of the vagina during use). Another consideration is the rate and nature of tampon re-

expansion which may not always be optimal in currently available tampons.

It is, therefore, desirable to provide a tampon with improved expansion

30  characteristics, particularly in the width dimension. Such a tampon should not introduce
new drawbacks, such as a decreased ability to comfortably remove the tampon. Ideally,

such a tampon should be able to be manufactured out of materials similar to those

currently used for tampons. These materials have the advantages of a proven record of
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currently used for tampons. These material s have the advantages of a proven
record of 2 WD 02/45635 PCT/ US01/50474 suitability for human use,

accept abivo 0ws¥635 and the ability to be manufactured into PEMPeNES4T4 t hout
undue nodifications to current commercially avail abl e manufacturing

equi pnent. It has been found that even the best-designed currently

avai |l abl e tanpons do not always re-expand as designed in a manner to
conpletely elimnate | eakage. Therefore, it 5 is desirable to provide a

tanmpon, which in addition to inproved expansion characteristics, is
provi ded smitebilihior hpmen age, |am%te o8 ead thedhilip Ehbhmanyiapiuel ipte tﬁrﬁﬂ@}ﬁendent

of tanpagidin aXARBbeMicaticRAb biorert Y6RNleATRBN Sy aVAbIE %ﬁhﬁ&t&ﬁg@?@l}ﬂhﬁﬁﬂ with
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has a di ane ess he res uIt|n has an

absor bent apphper twelﬁ@n%%%@éo% tftah éheslteé‘ﬁ@té rof the W‘&ﬂ*ﬂawtueéq a‘?(lj‘fe"ﬁétbo{ée n
about 6 tg@aRBeUsf Bel ans. The tampon is fluid expanding and 20 preferably
has an expanded wi dth upon fluid absorption of at |east about 20 mMmm In
preferred enbodi nents the difference between the absorbent materi al

di amet®er and the tanpon expanded width is at | east about 6 mm The

di fference between the absor bent mat eri al di arret er and the tanpon expanded
width may al so be at | east abl ) Py N ] the mass of absorbent
material is subjected to m crowave radiation 25 durlng formati on of the

tanmpon. Anot hef: §@9&h€§ Nela Le% 18 cEt%HEHﬂl @Jmsl{jdag HERN Ralﬂxaaﬂy a8 b6y may

be sold as a uper sorbency tanpon a tanpoh nmay conprise a nass
of absor bavingwarerulaily degfred Bxprasiopebrraglehifficéssed into a general ly
cylindrical, self-sustaining form Subsequent to this conpression, the
absor bent mat eAitahp & smwbdsynthﬁﬁenaodmmtmaybésdl&a§at‘nagu1abamoraau 30 mMm

The 1 es ul t ! n%ntn?ar}r/pc%glnprlll%g a%‘asggP QDSOﬁ) nt I%at%rlgll \%HIC&E&SHBBCC%L(IZrOI%%I‘CngCdtln O aSt andard

generally cylindrical, self-sustaining form. Subsequent to this compression, the absorbent

material preferably has a diameter of less that about

15 mm. The resulting tampon has an absorbent capacity as measured by the standard

syngyna test of between about 6 to about 9 grams. The tampon is fluid expanding and
20  preferably has an expanded width upon fluid absorption of at least about 20 mm.

In preferred embodiments the difference between the absorbent material diameter
and the tampon expanded width is at least about 6 mm. The difference between the
absorbent material diameter and the tampon expanded width may also be at least about 10
mm. Preferably, the mass of absorbent material is subjected to microwave radiation

25  during formation of the tampon.

Another embodiment is a tampon of the present invention which may be sold as a
“Super” absorbency tampon. Such a tampon may comprise a mass of absorbent material
which has been compressed into a generally cylindrical, self-sustaining form. Subsequent
to this compression, the absorbent material preferably has a diameter of less that about 19
30 mm. The resulting tampon has an absorbent capacity as measured by the standard



3 WO 02/ 45635 PCT/ US01/50474 syngyna test of between about 9 to about 12
grans. The tanpon is fluid expanding and preferably has an expanded w dth
upon fl uivioabswspti on of at | east about 24 mm [n preferrpdi/@fbicdenent s t he
di fference between the absorbent material dianeter and the tanpon expanded
width is at | east about 8 nm The difference between the 5 absorbent

mat eri al dianeter and the tanpon expanded width nay al so be at | east about
12 mm Preferably, the nass of absorbent nmaterial is subjected to

m crowave radiation during formation of the finished tanpon. Another
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resul ti nogandahp empoasexpindedsddibantt leapabout 3 mam. Mhesliffedndpybetieen thd andar d
syngy test .qf, bet abqu Q . I id
xpand: ng B BR s E Ly R akingiRe Rt boisa iRy e bEHRER: Wb 12
| east abomtn. Prfepablynthe imasyofebeorbend neattrod insshiestedlie ndeopvareradiatioat ween t he
absorbentdmﬁﬁhﬁﬁiﬂﬁqgg ﬁﬁisl%é?ﬂgmggﬁ t anpon expanded wdth is at |east

nmm e d

about 10 erence betweén the absorbent material dianeter and
t he tanpon expanded width may al so be at |east about 15 nmm Pr e{ﬂe?f abl y,
the mass of abAbeBerembrti@entds a tampapnfdhs pgseng inyeptieRwADish gy beseutrsFo

?Eri ng fUFS{@Ei pms’:)absbift%@ m@ah' ad ghmlmgapoﬁnﬁwwm@m@dmﬁ@f al%)s&rlﬁnt ampon  of
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absorption’o st about 20 Preferably, the 'Tmass of absorbent
mat er il #5M8/bj ected to mcrowave radiation during formation of the
finished tanmpon. 30 In an additional enbodi nent of a tanpon of the present

i nvention whi ch preferiee enfbolitheass the dfRRgeficabitvales tidbRopehiampenal didsmsttanpon
conprises, & tgg%a%lggn é%(%%r%e ev%%th is at least about 10 mm. The difference between the

absorbent material diameter and the tampon expanded width may also be at least about 15

mm. Preferably, the mass of absorbent material is subjected to microwave radiation

20  during formation of the finished tampon.

Another embodiment is a tampon of the present invention which may be sold as a
“Junior” absorbency tampon. Such a tampon may comprise a mass of absorbent material
which has been compressed into a generally cylindrical, self-sustaining form. Subsequent
to this compression, the absorbent material preferably has a diameter of less that about 15

25  mm. The resulting tampon has an absorbent capacity as measured by the standard

syngyna test of less than about 6 grams. The tampon is fluid expanding and preferably
has an expanded width upon fluid absorption of at least about 20 mm. Preferably, the
mass of absorbent material is subjected to microwave radiation during formation of the

finished tampon.

30 In an additional embodiment of a tampon of the present invention which may be
sold as a “Regular” absorbency tampon, the tampon comprises a mass of absorbent

material which has been compressed into a generally cylindrical, self-sustaining form.
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mat eri al which has been conpressed into a generally cylindrical,

sel f-sustaining form 4 WO 02/45635 PCT/US01/ 50474 The resulting tanpon
has an ab0Phéwnss capacity as measured by the syngyna testPOT/UShigtwEen about
6 grans and about 9 grans. The tanpon denonstrates a rate of expansion as
nmeasured by the expansion under pressure test fromtine zero until two

m nutes of at |east about 1.25 mmim n. |In another enbodi nent the tanpon
may denonstrate a rate of 5 expansion as neasured by the expansi on under
pressure test fromtinme zero until seven mnutes of at |east about 0.58
m m n. | Thears@dog tangual hae atp elokonkent caplacisy $sampasnredfbytthe symgesetest afnvent i on
whi ch may N " rb es a
L e S

cyl i ndri casimeassiefl byike enpansign padarpreppiae 1ot erWIm A m@lteé pf abs or bent
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b bent I l'i nd |,
absor bent ., {TR4GL ?%érn n%@ﬂ{p%%sg@ﬁt@fg%hﬁgﬁw%gﬁﬁﬁ%l 's@ff%u&mﬂﬁﬁﬁﬁh ¥neylindrica
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neasuted Iyuliing tampemhaes an aborbant ompapisy HeBpAsHEELRY the syjiexnktesif 15

grans. Th@oohamg%nsdﬁmod%wm amd. TIR BmPbn dExP@HSieRA rad o@'@ﬂﬁdﬁ@@ﬁ aby the
expansi on unde %rtﬁssure tes fromt| me zero unt i | tn\ﬁ/\ggwm nut es of at | east

about 1. 3GeAved Y the fXpansionam grﬂﬁ%ﬁ}l‘f?éﬁ%t O US A O PNt e a rate

of expansieas a&ﬁutrIe@ﬁmﬂﬁﬂntIn aﬁdstﬁeleetﬂami;mart thencerpopmesslenmntese afratont ti ne
zero until_seven i onal
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The resulting tampon has an absorbent capacity as measured by the syngyna test of

20  between about 12 grams and about 15 grams. The tampon demonstrates a rate of
expansion as measured by the expansion under pressure test from time zero until two
minutes of at least about 1.39 mm/min. In another embodiment the tampon may
demonstrate a rate of expansion as measured by the expansion under pressure test from

time zero until seven minutes of at least about 0.87 mm/min.

25 An additional embodiment of a tampon of the present invention may comprise a
chevron shaped laminar pad. The pad has a width and a length wherein the width is
greater than the length. The pad may comprise at least three layers of absorbent material,
including an uppermost layer, a lowermost layer, and at least one intermediate layer
positioned between said uppermost layer and said lowermost layer. Each of the

30  uppermost layer and the lowermost layer is comprised primarily of rayon, and the at least
one intermediate layer is comprised primarily of cotton. The tampon also comprises a
withdrawal cord attached to the laminar pad. The withdrawal cord comprises secondary
absorbent member joined to the withdrawal cord along at least a portion of its extent.



one internediate layer is conprised primarily of cotton. The tanpon al so
conprises a wthdrawal cord attached to the | am nar pad. The w t hdrawal
cord conmwoOemssedtcondary absorbent nenber joined to the RETHd0ZWAT4 cord
along at least a portion of its extent. 5 WO 02/45635 PCT/ US01/ 50474
Preferably, the secondary absorbent nenber may be an integral part of at

| east a portion of the withdrawal cord. BRI EF DESCRI PTI ON OF THE DRAW NGS
5 While the specification concludes with clains particularly pointing out
and distinctly claimng the subject matter which is regarded as form ng

t he pr es®ntferahiyetitei socnndaryt abserbbmt] mewlea mdydie anhisteigral patt oOat Ieast h pbeiopet t er
under st o%gtﬁer\gqﬂ&rmalfcgﬁ owi ng description taken in conjunction wth the
acconpanyi ng s, I'nwhich: FIG 1 is a front view of a tanpon of the
pr esent |nvent| on 10 FIG 2 is a front view of a tanpon pledget from which
a tanmpon of the present invention nmay be nmade by suitabl e conpression.
FIG 3 is a front view of an alternative shape for a tanpon pledget. FIG

4 is a front view of anot [BRIEEIDESCRIPTIONSOBIEH DRAWINGPon pl edget. FIG 5
is a perspective view of the tanpon pledget shown in FIG 2 which shows 15

the | ayers of h FI G 6| f t. view fthes na. test
appar 3t us. used EB¢ dfh deaEEnsya s Wil Rt PRt PR, B e ane

t he w dt hiidtipetlexlpamiag die subgdct dester whistl it regatved as Spmgng iteapresent infe@ion7 is a
side vie f i OF THE
NVENTI O SHoehiBfectBRCh BB i (R Helit pltera G ot Rl e U g

i nproved tal@amg@njumt@me@th b acorsuppRying depEngs i Whicht ect i on rrechanl sms. FIG
1 shows one enbodinent of such an absorbent tanpon, tanpon 20. The present
i nvention, howggey 1saﬁoﬂq&ewbmt@%dnq)fah\%%%semmﬁw@ havi ng the particul ar
configuration shown in the drawings. 6 02/ 45635 PCT/ USO1/ 50474 As used
herein the term." refers to an e pf abso bent structure which is
i nser'fed into 5\/‘5\& Tﬁ%ﬂt V&%Wlé? otramé’f’%é)ﬁélc%gdﬁoga\\/’ﬁ]f N ghaB]éeﬁ‘?I’ﬁtl on

of fl ui d invention may be made by suitable compression.

FIG. 3 is a front view of an alternative shape for a tampon pledget.
FIG. 4 is a front view of another alternative shape for a tampon pledget.

FIG. 5 is a perspective view of the tampon pledget shown in FIG. 2 which shows
15  the layers of such pledget.

FIG. 6 is a front view of the syngyna test apparatus used to conduct the syngyna
test, the expanded width test, and the widthwise expansion test described in this

specification.
" FIG. 7 is a side view of the apparatus shown in FIG. 6.
20
DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to an absorbent tampon having improved leakage
protection though independent protection mechanisms. FIG. 1 shows one embodiment of
such an absorbent tampon, tampon 20. The present invention, however, is not limited to a

25  structure having the particular configuration shown in the drawings.



therefrom Typically, tanpons are constructed from an absorbent materi al

whi ch has been conpressed in any or all of the wdth direction, the radi al
di recti owoangoshe axial 5 direction, in order to provi depa@rwsompOn7anhi ch is
of a size and stability to allowinsertion wthin the vagi na or other body
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20  tampon is described in U.S. Patent 3,706,311 to Kohx et al.

As used herein the terms “pledget” or “tampon pledget” are intended to be
interchangeable and refer to a construction of absorbent material prior to the compression
of such construction into a tampon as described above. Tampon pledgets are sometimes
referred to as a tampon blank, or a softwind, and the term “pledget” is intended to include

25  such terms as well.

In general in this specification, the term “tampon” is used to refer to a finished
tampon after the compression process referred to above. Generally, the term “pledget” or
“tampon pledget” will be used to refer to the absorbent material prior to the compression
referred to earlier. It will be recognized by those of skill in the art that in some contexts

30 these terms are interchangeable. The different stages of tampon manufacture are
described herein with an eye toward providing the greatest possible clarity. Therefore, the
terms used are to assist the reader in best understanding the features of the invention and
not to introduce limitations in the terms not consistent with the context in which they are

used in this specification.



WO 02/ 45635 PCT/ USO01/ 50474 As used herein the terns "vaginal cavity,"
"wthin the vagina" and "vaginal interior,"” are intended to be synonynous
and refew@®@o024%85 i nternal genitalia of the human femal e PETAURE/JUHendal
region of the body. The term "vagi nal cavity" as used herein is intended
to refer to the space |ocated between the introitus of the vagina
(sonmetines 5 referred to as the sphincter of the vagina) and the cervix and
is not intended to include the interlabial space, including the floor of
vestibule. The externally visible genitalia generally are not included
within the terAs"isagiheatinctheiteymns vaginpdramiy.8i vithihdhe vagiaey aa8s opsaak

menber 21 (SRt BReled Qo eI Ghélthdue 88 réfbeto ﬁbsﬁeﬁﬁngemﬁga of theurhde
tampon 20 shown in FIG _1 has an insertigon end 30 .and a thdra@g .end 34.
e hasly RS i
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axial dir rimar ent nber 21 1s preferably

conpressed into a substantially cyI i ndrical configuration, other shapes
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or ot her sw tapble s i mar absorbe nenber anpon
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absor bent y sul ta ape, size, material, or
const ffict pvial diregtibhe embodi nent shown in FIG 2, pledget 28 is a batt of
absorbent material which is a generally " chevr on shaped" pad of absorbent

material . Wi | gyiiihe t]ﬁ)é dry2 Bosolsenn hénbdrG21 2isi pregﬁa@yabémplemw oo sdhaped,
ot her shapes ul ar cul a

.dal
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20 The primary absorbent member 21 of the tamﬁon 20 of the present invention may
be formed from any suitable tampon pledget, such as tampon pledget 28 shown in FIG. 2.
The tampon pledget 28 and, consequently, the finished tampon 20 may also be provided
with an optional secondary absorbent material, such as secondary absorbent material 60.
This feature will be further described below. The tampon pledget 28 portion of the
25  tampon 20 which will be compressed to form the primary absorbent member 21 may be
any suitable shape, size, material, or construction. In the embodiment shown in FIG. 2,
pledget 28.is a batt of absorbent material which is a generally “chevron shaped” pad of

absorbent material.

While the pledget 28 shown in FIG. 2 is generally chevron shaped, other shapes

30  such as trapezoidal, triangular, semi-circular, and rectangular shaped are also acceptable.
Preferably, the pledget 28 may be divided into three regions, top region 6, middle region

8, and bottom region 9. In preferred embodiments, the pledget 28 is shaped such that the
middle region 8 is a region having more absorbent material than the top region 6 or the

8



m ddle region 8 is a region having nore absorbent material than the top
region 6 or the 8 WO 02/45635 PCT/US01/50474 bottomregion 9. As shown in
FIG 2, Weovhwss on shape of pledget 28 provides such a PEriU&al/®w74 n
absorbent material anobunts. O her shapes which also tend to produce this
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shaped, such as shown in FIG 3. A "bow tie" shape such as is shown in
FIG 4 is also suitable. Wiile 5 a chevron shaped pl edget 28 is suitable,
t he edges of the chevron may be sonewhat "rounded off' in order to
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mat er LAl sstowtpe ios eny otheoof the ayroctues wdiichdaradmown ih Seadrt with respectvte tampoenal
rayon fibg@g (and needl e punched rayon), folded tissues, woven materials,
nonwoven % synthetlc and/ or natural fibers. The tampon 20 and any

conponent thereof may conprise a single material or a conbinatjon of

material s. AddiThe Elﬁég‘ﬁyzg a@@l ﬁ@@%ﬁﬂ%@lﬂﬁe@? T ENg ROUBary Absprogal memmBFaAlsel bent
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commonly used in absorbent articles such as rayon, cotton, or comminuted wood pulp
20  which is generally referred to as airfelt. Examples of other suitable absorbent materials
include creped cellulose wadding; meltblown polymers including coform; chemically
stiffened, modified or cross-linked cellulosic fibers; synthetic fibers such as crimped
polyester fibers; peat moss; foam; tissue including tissue wraps and tissue laminates; or

any equivalent material or combinations of materials, or mixtures of these.

25 Preferred absorbent materials comprise cotton, rayon (including tri-lobal and
conventional rayon fibers, and needle punched rayon), folded tissues, woven materials,
nonwoven webs, synthetic and/or natural fibers. The tampon 20 and any component
thereof may comprise a single material or a combination of materials. Additionally,
superabsorbent materials, such as superabsorbent polymers or absorbent gelling materials

30 may be incorporated into the tampon 20.

In the preferred embodiment shown in FIGS. 1-2, the pledget 28 and resulting
primary absorbent member 21 is formed of a soft absorbent material such as rayon, cotton
(including either long fiber cotton or cotton linters) or other suitable natural or synthetic

9



In the preferred enbodi mrent shown in FIGS. 1-2, the pledget 28 and
resulting primary absorbent nmenber 21 is forned of a soft absorbent

mat er i al veooh4m3s rayon, cotton (including either |ong fiber/vsatrioar or
cotton linters) or other suitable natural or synthetic 9 WD 02/45635

PCT/ US01/ 50474 fibers or sheeting. The materials for the tanmpon 20 can be
formed into a fabric, web, or batt that is suitable for use in the pl edget
28 by any suitable process such as airlaying, carding, wetlaying,
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non- uhf f or m bl &Rel f@ﬁoﬂi’ﬁﬂfeme‘é@f@ tHr Bggpledact 38 mepersuagundgieith a liquid
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mat eri al , s ch_as outer gb%ers 79 of 5 1009 ora ar}qﬁﬁs nter | ate
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separately 'S no neces t'anpon
20  comprise different matenals or example, in the embodiment shown in FIG. 5 the outer

layers 79, may comprise primarily rayon, while the intermediate layer 81 or layers may

comprise primarily cotton. Optionally, the entire pledget 28 may comprise a uniform or

non-uniform blend of materials throughout. In preferred layered embodiments, each of

the layers may comprise essentially 100% of the same material, such as outer layers 79 of
25  100% rayon and an intermediate layer 81 of 100% cotton.

Tampons of the present invention offer several advantages over tampons which
are known in the art. These advantages fall into several categories, and the benefits of
each will be discussed separately. It is not necessary that a tampon of the present
invention incorporate all of the advantages which are described in this specification. Any

30 combination of the new and useful features which are described and claimed may be
included in any desired combination. In the most preferred embodiments, all of the novel
features described are utilized in combination in order to achieve the maximum benefit of
the features of the present invention. Nevertheless, a tampon may be made according to

the present invention which incorporates some, but not all of the features described in this
10



invention incorporate all of the advantages which are described in this
specification. Any 30 conbination of the new and useful features which are
descri beavanzi4wBai med may be included in any desired conbCHaso1ie474l n t he
nost preferred enbodi nents, all of the novel features described are
utilized in conbination in order to achi eve the maxi nrum benefit of the
features of the present invention. Neverthel ess, a tanpon nmay be nade
according to the present invention which incorporates sonme, but not all of
the features described in this 10 WD 02/ 45635 PCT/ US01/ 50474
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from plant, for example. This feature is another advantage of some of the similarities between

tampons of the present invention and currently available tampons.

While describing the features of the present invention, this specification will focus

on the differences (and corresponding benefits which come from these) between tampons

25  of the present invention and prior art tampons. One of skill in the art will appreciate from

this description how to make and use tampons incorporating the various features of the
present invention although not every conventional feature is described in undue detail.

In order to better understand the -present invention, a detailed description of

several preferred embodiments is given. This description is intended to be by way of

30 example, and not to limit the invention to these preferred embodiments. FIGS. 1-2,
respectively, generally show one preferred embodiment of the primary absorbent member

21 of a tampon (such as tampon 20) made from a tampon pledget 28 of the present
invention. The pledget 28, has a width W and a length L, both of which are shown in

FIG. 2. The thickness of the pledget is perpendicular to both the width W and the length
11



this description how to make and use tanpons incorporating the various
features of the present invention although not every conventional feature
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greater than that seen by prior art tampons of similar absorbency. Preferably, this

increased widthwise expansion is also seen when the tampon is under pressure such as
would be experienced by the tampon during actual use in the body. Ideally, the tampon of
the present invention expands in the width dimension at a rate exceeding that
demonstrated by prior art devices. Preferably, the widthwise expansion of the tampon of

25  the present invention is essentially uniform throughout its length rather than being
concentrated toward the top portion of the device.

Each of these improved expansion characteristics and their significance will be
explained in turn. As noted previously, the vaginal canal is known to be wider in the
transverse plane than it is in the vertical plane. This would indicate that greater widthwise

30  expansion of an inserted tampon would tend to reduce the potential for “bypass” leakage
in the early stages of tampon use. In other words, by expanding quickly in the width
dimension, the absorbent surface of the tampon is more likely to be available to contact
fluid across the full width of the vaginal canal.
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20 Table 1, below presents the results of widthwise expansion testing (using the
expanded width test described in the TEST METHODS section below) performed on
tampons of the present invention and a variety of prior art tampons. The table shows an
initial or “dry” diameter for each tampon. This is the diameter of the compressed tampon
before any fluid has been acquired. Table 1 also shows the expanded width. Briefly, this

25 expanded width was determined by placing each tampon into the standard FDA
proscribed Syngyna apparatus and measuring the width (or largest linear dimension) of
the tampon at its widest point upon the tampon reaching its leakpoint and being removed
from the test apparatus. The various tampons shown in the table are shown in multiple
absorbencies.

30 TABLE 1.

Product Super Plus Super Regular Junior
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It is readily appreciated that the tampons of the present invention for each absorbency
have an initial diameter which is similar to those of current tampons. The tampons of the
present invention, however, demonstrate significantly greater expansion in the width
dimension for each absorbency than other tampons. One reason for this is that the current
tampons expand in several directions while the tampons of the present invention are
designed to focus their expansion primarily one direction (i.e. the width direction) to
achieve maximum side to side coverage. This results in a more efficient use of the

(limited) amount of absorbent material available for fluid acquisition.

Tampons according to the present invention may also be contrasted with
absorbencies greater than Super Plus. In some regions these tampons are used by some
consumers. Preferably, such a high absorbency tampon of the present invention has an
initial width of no greater than 19 mm. Preferably, the expanded width of such a high
absorbency tampon is at least about 30 mm. Such a tampon may generally be constructed
according the guidance given herein with respect to the Super Plus absorbency range, but

with a corresponding in absorbent material amount.

Without wishing to be bound by theory, several factors in the design of the tampon
of the present invention are believed to lead to the improved widthwise expansion
14
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20 target range. The chevron shape of the pledget shown in FIG. 2, is one manner in which
both the width W and the Length L of the pledget 28 may be maximized without creating
a pledget 28 having an unacceptably large total volume of absorbent material. The
alternative pledget shapes shown in FIGS. 3 and 4 also allow for both increased total
width and length of the pledget without exceeding the total desired capacity of the
25  resulting tampon. Another benefit of chevron shaped pledget shown in FIG. 2 and the
alternative shapes shown in FIGS. 3-4 is that these shapes result in a greater amount of
absorbent material across the full width W of the pledget 28 in the middle region 8. This
results in an absorbent core 21 in which the greatest energy of compression is stored in the
middle region 8 of the absorbent core 21. Consequently, the middle region 8 tends to
30 release the greatest amount of expansion energy and drives the lateral expansion of the
entire tampon. As noted, this is in contrast to prior tampon devices in which lateral
expansion may tend to be focused only at the top of the device rather than across its full
length. While the shapes shown in FIGS. 2-4 are desirable, the improved expansion
characteristics described may also be achieved by imparting a high basis weight per unit
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20 Prior art tampons tend to be compressed in a manner which does not lead to the
widthwise expansion efficiency shown by tampons of the present invention. For example,
many tampons are spirally wound and then radially compressed (i.e. compressed from the
sides essentially uniformly in all directions). Such a tampon has essentially equal
amounts of energy imparted in all directions during compression. Therefore, during re-

25  expansion this energy will be released in a variety of directions about the radial axis of the
tampon. This may not be optimal as the vaginal canal is known to be greater in its side to
side dimension than in its width. A tampon which expands in several directions, will tend
to be too narrow with respect to side to side coverage and will simply tend to stretch the
vaginal cavity in the other directions in which it expands. Therefore, the tampon of the

30  present invention maximizes coverage of the vaginal interior by focusing re-expansion in
the width dimension where it is expected to be more effective. Other prior art tampons
are compressed most significantly in the axial direction rather than the radial direction.
This results in a tampon which tends to re-expand primarily in this axial direction, thereby

reducing the ability of the tampon to recover its initial width fully.
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| at er a0 dgreeter iflemibility in the compressmn step. For example, if microwave conditioning is

used, lower temperatures (such as room temperature or slightly elevated temperatures)
during the compression step are sufficient for formation of the final tampon 20. It will be
recognized by those of skill in the art that compression to a self sustaining form requires
imparting both heat and pressure to the tampon pledget 28. Such heat and pressure causes
25 the fibers to “set” and achieve this self-sustaining form subject to fluid expansion.
Typically, the heat and pressure are provided simultaneously with a heated compression
die. This may result in several drawbacks, however. The outer portion of the pledget
which contact the compression die may tend to become scorched due to the localized heat.
Additionally, the heat imparted by the die may not penetrate into the tampon in a uniform
30 manner. The microwave conditioning overcomes these drawbacks by allowing the
pressure to be imparted with a much cooler (for example, room temperature) die. The
heat required is imparted by the microwaves which penetrate the tampon more uniformly
and which do not tend to scorch the fibers of the tampon. This microwave conditioning is
also believed to contribute the improved expansion properties associated with the present

35  invention.
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10 expansi'bitfidfer g QRN SR B}E Cavai | abl e in the art. The ability

to expand in the width dinension under pressure is an indication that the
t anpon wi || peflablerd,weldw pmsehts fheaesudis of eppanision wdeeprsparofestideparfugnnd|

canal) dugh @ﬁnﬁ&ﬂqutthg Bfes&ﬂiiﬁ%nﬁl}ﬁ raf?d(.h%&y of prior art tampons. The method used
20  for this test is a modification of the standard Syngyna test. This method is more fully
described in the TEST METHODS section below and is referred to as the “expansion

under pressure test.” The table shows an initial or “dry” diameter for each tampon as in

Table 1. Table 2 also shows the expanded width under pressure at leakage for each
tampon.

25 TABLE 2.

Product Super Plus Super Regular Junior

dry width dry width dry width dry width
diam. | underp. | diam. | underp. | diam. | underp. | diam. | under p.

A 15mm | 25mm 14mm | 24mm 13mm | 22mm 12mm | 19mm
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those of actual use (i.e. when subjected to the pressure exerted on the
tanpon by the wvaginal canal itself). The preferred design characteristics
of a tanpodoviseshe present 15 invention described above w€HUR@EPent t o
final w dthw se expansion also are suitable design considerations to nake
a tanmpon according to the present invention which results in increase

w dt hwi se expansi on under pressure. Table 2, bel ow presents the results of
expansi on under pressure testing performed on tanpons of the present

i nvent i gn—ant vattety—of——pfior—art—tanpons
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24mm 13nm 22mm{12mm 1Pmm 18 WO 02/ 45635 PCT/ US01/ 50474 B 16nm R3nm 15nmm
21mm 14nmg 18mm|C 15nn'22nn114mﬁn&@mmgﬁmmn 18mmm D| 14 22mm 14mm 13mm
15nn118nn113nn114nn1 A = Chevron shaped pledget tanpon according to present

i nvention PLAYTEX L tal Tanpon D = TAMPAX

SATIN t angor CEoEOR e R CRRRRRaE P aRp et Ty oadh ™ n Tab e 2. that

t he t anmpoils= BLANMIED GENLE GhlleKttaroporr et ai n t hei r wi dt hwi se  perfor mance

advant age eveyp iﬁ’[@'ﬁlﬁ“ 3 with fluid under pressure. Another advantage in
act®eris

expansi on _char cS denonstrated by tanpons of the present invention
is the ralb—ayﬂéRb§H%ﬁEHqﬁﬂm§m is, in addition to achieving superior side
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It is seen in Table 2. that the tampons of the present invention retain their widthwise

performance advantage even when loaded with fluid under pressure.

Another advantage in expansion characteristics demonstrated by tampons of the

present invention is the rate of expansion. That is, in addition to achieving superior side

10  to side coverage, the tampons of the present invention also expand more quickly upon
first fluid contact. This allows them to be more quickly available to contact and absorb

flow in the earliest stages of wear. As described in the TEST METHODS section below,

the expansion under pressure test may also be used to determine the rate of expansion as

the flow rate of fluid deposited is controlled during the test. Table 3, below, provides the

15 expansion rate of tampons of the present invention compared to prior art tampons in

mm/min as measured by the expansion under pressure test.

TABLE 3.
Product Regular Super Super Plus
A at 2 min. 1.83 mm/min 2.1 mm/min. 1.83 mm/min.
A at 3 min. 1.64 mm/min. 1.9 mm/min. 1.75 mm/min.
A at 7 min. 1.12 mm/min. 1.2 mm/min. 1.25 mm/min.
B at 2 min. 0.42 mm/min. 0.73 mm/min. 1.38 mm/min.
B at 3 min. 0.65 mm/min. 0.92 mm/min. 1.22 mm/min.

19



first fluid contact.
contact and absorb
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As described in
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A = Chevron shaped pledget tampon according to present invention
B = OB Digital Tampon

C =PLAYTEX GENTLE GLIDE tampon
D = Unicharm CHARMSOEFT Tampon

As shown in Table 3. the rate of expansion of tampons of the present invention is

significantly greater than prior art tampons. For example, a regular absorbency tampon of

the present invention expands at a rate which is about 50%, about 80%, and about 96%

faster than the next fastest prior art tampon from time zero to time=2 minutes, 3 minutes,

and 7 minutes, respe

ctively.

Another significant expansion characteristic of the present invention is the

substantial uniformity of widthwise expansion along the axial extent of the tampon. U.S.-

Patent 6,039,716 issued to Jessup et al., for example, describes a tampon which purports

to achieve improved widthwise expansion (although not to the degree achieved by the

tampon of the present invention). The tampon device described in the Jessup et al. patent,

however, experiences most of its expansion near the insertion end of the device and

shows little to no expansion near the withdrawal end. By contrast, the tampon of the

present invention preferably expands to nearly the same width along the entire length of

the tampon. Preferably, the width of the expanded tampon is uniform within about 5 mm

along its entire length L after it has expanded upon fluid loading. This characteristic is

significant because if expansion is concentrated only at the top of the tampon, significant

by-pass flow may result. For example, if fluid bypasses the top of the tampon and first
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substantial uniformty of w dthw se expansion along the axial extent of the
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secondary absorbent nenber or materlal such as secondary absorbent nenber
60 shown in Fl Gomrtedy aSignedrahy capsnding @. S nbpticatenSieriag NJ. 89/30@p67,dded on
Seri al , fil 0 [ or et al.
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yarn may comprise a generally braided (or twisted) withdrawal cord. A conventmnal type
of withdrawal cord (in terms of thickness, material composition, etc.) may be periodically
braided with a thicker slub of absorbent fibrous material to form a “fancy yarn” type
secondary absorbent member 60. In such an embodiment, the portion of the cord which
will act as the withdrawal cord and not the secondary absorbent member may be treated to

25  make the same non-absorbent or even hydrophobic.

As discussed in the previously referenced Taylor et al. application, it has been
found that there are several potential mechanisms beyond simple bypass flow which may
contribute to tampon leakage. Without wishing to be bound by theory, some of these
mechanisms may be explained by the following observations. It has been found that

30  many current tampons show stains on the withdrawal cord associated with incidents of
tampon leakage. Therefore, the withdrawal cord of many current tampons may be

offering an “escape” route for menses present at the base of the vagina.
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advant agey operate independently of each other and act in combination to complement the advantages
20  of each. For example, prior to the first contact with fluid by the primary absorbent core
21, the secondary member is available to absorbent fluid and preferably also direct it
toward the primary core 21. When this feature is combined with the significant and rapid
expansion of the primary core 21, the chance that fluid will escape past the tampon 20
without being intercepted by at least one of the primary core 21 or sécondary absorbent

25 member 60 is substantially reduced.

The tampon 20 of the present invention may be inserted digitally or through the
use of an applicator. Any of the currently available tampon applicators may also be used
for insertion of the tampon of the present invention. Such applicators of typically a “tube
and plunger” type arrangement and may be plastic, paper, or other suitable material.

30  Additionally, a “compact” type applicator is also suitable.

Preferably, a partially directionally oriented applicator may be used for insertion of
the tampon of the present invention. An example of a suitable applicator is shown and
described in U.S. Design Patent 415,565 issued on October 19, 1999 to Harry Hayes et al.
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usi ng a di

0 sim | VIC is u to maasu t he | ar gest
G s on SO HEVePHR e o ateaine His i et Car g naeeay: 1
di mensi on pexﬁhmdlbldagnesthe Binpeardimemsi¢gmhTiehlargestotienson @shich is defined as
“width” for purposes of this test) is measured at the widest point of the tampon. If the

20  expanded tampon is generally cylindrical, the widest diameter is taken as the width.

Expansion Under Pressure Test

This test is a modification of the standard syngyna test. The test may be used to

25  determine the widthwise expansion under pressure of tampons made according to the
present invention. Additionally, this test produces measurements of tampon width as a
function of time from the start of the test. These measurements may be used to calculate a
widthwise expansion rate by dividing the width at a given time interval minus the width at
time zero by the total time elapsed in such time interval.

30

Procedures:

1. Use the following equipment.
35 a) Ring stand

b) Clamp, chain;vVWR #21573-275
23



"wi dth" for purposes of this test) is nmeasured at the wi dest point of the
tanpon. If the 20 expanded tanpon is generally cylindrical, the w dest

di amet er w@o02/ed68h as the wi dth. Expansion Under Pressur ePTBEBOIRME test i s
a nodification of the standard syngyna test. The test may be used to 25
determ ne the w dt hwi se expansi on under pressure of tanpons made according
to the present invention. Additionally, this test produces neasurenents of
tampon width as a function of time fromthe start of the test. These
measurenents nay be used to calculate a w dthw se expansion rate by

di viding the mp%tqialﬁxratadgyngéma@hanﬁ)ernt erval minus the width at time zero

by the total tigyecRlpPSRSel;R151L603 VBRI Nterval . 30 Procedures: 1. Use the
foll owi ng equip 35 a) Ring stand b) C anp, chain; VAR #21573-275 23

VD 02/ 45635 PC®) (iserpisesed 4ir siafiop ity $ke8esyngyna chanber d) O anp, swivel :
21572-603 WR @) {0iaphassedoRilB nsbisg (sor 18 Theddy! gauge f) 40 inches of

6409-13 tubing (size 13;.Tygo 5 g) Steel cylinder standards h) condons,
Cal ateX 1) St egﬁ é&aﬁﬁé{ﬁ%\?“fé@?ﬂ%ﬁu tic punp head and drive motor ) Beakers

k) Traceabl e t hjreronddfds,|GalRexe ) 06429-18 tubing for air pressurizing of

chanber 3/8" Ii)DbSteQ)caﬂ-ﬁ{H%g)gﬁ%ﬁ%&uﬁ")&p}gagiaﬁ&‘lirigé‘?ﬁ%f(ﬁ p) Leveling protractor

15 g) KLC 9-25-'00 not nee equi pnent as pictured in FIG 6. 3.
Setup tripod ald Beakersa i n front of syngyna chanmber 100. Place camera as

close k) Traceable timer
10 ) Rule
m) 06429-18 tubing for air pressurizing of chamber 3/8” LD.
n) Tubing clamp
0) Digital camera
p) Leveling protractor
15 q) KLC 9-25-00 not needed

2. Set up equipment as pictured in FIG. 6.

3. Setup tripod and camera in front of syngyna chamber 100. Place camera as close
20 to the chamber as possible while still being able to see the entire chamber in the
view finder.

4. Adjust angle of chamber to 30° from upright (60° on protractor) as shown in FIG.
7.
25
5. Adjust angle of camera to 30° so that it is paralle] to the chamber. Looking
through view-finder, the calibration line 110 should be even and solid.

6. Assemble pump head and motor; insert tubing; insert cannula into tubing,.
30
7. Insert a condom into the syngyna chamber, cut off tip and secure top and bottom
around ends of chamber with rubberbands. (Same procedure as in syngyna
method). Place small rule inside chamber in front of condom, then secure bottom
of condom around opening of chamber.
35
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20 to the chanber as possible while still being able to see the entire
chanber in the view finder. 4. Adjust angle of chanmber to 30 from upright
(60 on pMoOPAEI8F) as shown in FIG 7. 25 5. Adjust angl rCDUS@zeTa to 30
so that it is parallel to the chanber. Looking through viewfinder, the
calibration line 110 should be even and solid. 6. Assenble punp head and
notor; insert tubing; insert cannula into tubing. 30 7. Insert a condom
into the syngyna chanber, cut off tip and secure top and bottom around
ends of chanber with rubberbands. (Same procedure as in syngyna nethod).
Pl ace smaBl r ullern erspulap eleaodesrd dispeﬁsecte&t flvdd Sheelssbldodedefabaoatedbior tom  of

on punp motor SRgeinapt el RS Aol MR g el RIE ) % o 2

set period of ﬂbﬁﬁtmﬂUEm@Iwanémﬂbeaker Wi gh beaker and determ ne fl ow
rate. Target is 1 gramper mnute. 5 9. Insert tanpon into chanber
centering it using calibration line 110. 10. . ose cl.a on air tube and
turn oh afr pr &eltampownie ehangep conferiag it using cplilration ingilfl-a i nto top of
chanber 112. Be sure it touches top of tanpon 10 12. Check angl e of

chanber a set-u k|n throu whin canera. Be
sure everaﬁhl n§ E%W%P@ﬁi?t%&“ﬁg ageprgﬁ (ﬁﬂ?tt?g%l%s} ble in frane.
13. Take a pi cture of dry tampon in chanber Th| s wll be tine = 0. 15 14.

Start pumgandyi e il RSGkng 8o TRKG BUERH G0l dgRRD cach

m nut e unt|I i poi nt ease re 1 n chanber
and réfrove tanpon. 17. Downl oad |mages to conputer. 18 Usi ng Sci onl nage

anal ysi s_gof t wetgox ﬁ%ﬁfﬁoﬁé}ﬁﬁﬂe% a@ﬂecme@%g g«, R)Tokin%%ﬁltougﬁ' Qieind@Poft WO
rules . That is, e neasur [ine t raw a line over_a certain
nunber camera Be sure everything is stralght and level. Be sure timer is visible in frame.

13.  Take a picture of dry tampon in chamber. This will be time = 0.
15
14.  Start pump and timer simultaneously.

15.  Take a picture of tampon each minute until it leaks.
20 16.  Atleak point, release pressure in chamber and remove tampon.
17.  Download images to computer.

18.  Using ScionImage analysis software, open each image and measure at least one or

25 two rules . That is, use the measurement line to draw a line over a certain number
of millimeters on the rule in an image. Then select “Analyze” on menu bar, then

“set scale”. Type in number of millimeters measured in image. The software will

then set a pixels per-millimeter scale.

30 19. Using the same measurement line tool, measure the tampon in the image.
Measure the widest portion of the tampon as well as the width at the top and
bottom of the tampon. For purposes of this instruction, the “top” of the tampon to
the widest part above the calibration line on the chamber. The *“bottom” is
approximate - by 7 mm from the bottom most edge of the tampon.

35

20. Record measurements.
25



of mllinmeters on the rule in an inmage. Then sel ect "Analyze" on nenu bar,
then "set scale". Type in nunber of mllinmeters nmeasured in inage. The
sof t war e Wl bt/4568hen set a pixels per-mllinmeter scal e. 30PQPUSUsIoNT t he
sanme neasurenent |line tool, neasure the tanmpon in the image. Measure the
wi dest portion of the tanpon as well as the width at the top and bottom of
the tanpon. For purposes of this instruction, the "top" of the tanpon to
the wi dest part above the calibration Iine on the chanber. The "bottont is
approximate - by 7 mmfromthe bottom nost edge of the tanpon. 35 20.
Record neasurenents. 25 WO 02/45635 PCT/ US01/50474 21. Verification
measur enepys CaRpRaiiite Ard AN ARG ISBGE sBhdadl shdeisTylindss. Speci al
notes: Periodically check angle of canera and be sure set-up i's not 5

di sturbed. Check angle of chanber after insertion of each tanpon. Wile it
is not negessapycitinciat FegidtiRallpcheehagle BRgamerh ind be s@earmndadt t o do so

f tly. It d t K le.b i LN t
| cast Svery wdTihid cCRURGRER o hERER SaBE oY LR TPt Wrfs e 057 1)
pat ents, pat enneagspdry casdt scede {oaeachaimagpdt snt@mhémdedits doeo frequeendyn]t is

‘ 4o | . g . . p . . : o
Ref or ence Lo | ASCETadREEL) iRkl biudchonl I0Hfnce F10 ABniAR T8

reference as ifimagdsly set forth herein. Wile particular enbodi nents of
t he present invention have been illustrated and 15 described, it would be

obvi oys tcfh}sh&ﬁgluﬁgﬂhk‘? ¢in the art that various other changes and
nmodi fi'cations can be nade without departing fromthe spirit and scope of

the invention. It is expressly not admtted, however, that any of .the

. ¢ y .ol .
docunent s i ncamgodiaglenney of aflaraide pafrat appliqaigeh (ad ayspiters WiHeh pisEg ent
i nvent i onherdor) Sefetre® t& ¥PIMBS §leYifRMiorrdRaladifg tHdialis@A)n e Cidie RefmRECH al | y

o asent. | PG OPIotop oo ass Toey deomessd v orierer <sal Rhew et 1 4,
absor bent he@imowhilenpiticilargsmbodiments of the present invention have been illustrated and
15  described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.
It is expressly not admitted, however, that any of the documents incorporated by reference
herein teach or disclose the present invention. It is also expressly not admitted that any of
the commercially available materials or products described herein teach or disclose the

20  present invention.
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a mass of absorbent material which has been conpressed into a generally
cylindrical, self-sustaining form wherein subsequent to said conpression
said ab3wobzmedsaterial has a dianeter of |ess than 15 nPCT/A&01E0EBENPON
having an absorbent capacity as neasured by the syngyna test of between 6
to 9 grans, said tanpon being fluid expanding, and said tanpon having an
expanded wi dth upon fluid absorption of at least 20 nm 2. An absorbent
tanmpon conprising: a nass of absorbent nmaterial which has been conpressed
into a generally cylindrical, self-sustaining form wherein subsequent to
said conpression said absorbent material has a dianmeter of |ess than 19
mm said t¥ S S: absor bent capacity as neasured by the syngyna
test of between 9 to 12 granms, said tanpon being fluid expanding, and said
tampon having am sbspededmpodtbmpiang: fluid absorption of at |east 24 mm
3. An absorbent tarrpon conprising: a mass of absorbent material which has

b I d I | t f
wherei n subsequdit 85 2earE] Blchal Hich FESoGR coploned i Qedierl nas

di aneter of | e@sthh*aml 2¢8lfswytaismigdotna miwereih avihsaguean to siilutmmlamsmaqcaatl ty as
measured by thep aﬂ%\fsal%%ﬁhaé’édﬁ&ntei’&%f‘le}@thﬁl?lf}%aﬂ dﬁl@wﬁﬁ'hgwhggﬁon bei ng

fluid expandi ng hav an expa Osqp
absor ption of bsqrbfa%tcalzamtw measuzgl gﬁmnateahfpfdwtwcﬁn;m grgmsssaithss of

absor bent nat efirdp omlﬁh%ﬂhﬁsexpmg:@ﬂmﬁ&%@bdn%%@ aaeéigal?dehmaﬁxipoﬂdrl cal,
in su% uent to said conpr essi on sai d

sel f-sustainin

absor bent nat e%“la‘fa]?'?ﬁ@t]é’n Ahlepd 1ess than 15 nmm sai d tanpon having an
absorbent capacity as nmeasured by the syngyna test |less than 6 grans, said
t anpon bei2ng f |An absevbpandimpgn camprisag:d t anpon havi ng an expanded wi dth upon
fluid absorption of at least 20mm 27 WD 02/ 45635 PCT/ US01/50474 5. An
absorbent tanp has been
conpressed i nt g%&?%ﬁg@k@t m%teﬁﬁ?ﬁz?@fégﬁsb[?%é% ng) &Féa(fqull#onélg hﬁ wher ei n

sai d tanpon ha§y1é$ﬁg’@l§b@¢1ﬁém’falélélﬁé@mm w}evsem Aelzseqirent tdospid Mnmnggnmld est of

between 6 gramghgiter? ntHEHE hadddiabRE 6 RsS@ht! 19 mm, said tampon having an

absorbent capacity as measured by the syngyna test of between 9 to 12 grams, said

tampon being fluid expanding, and said tampon having an expanded width upon
fluid absorption of at least 24 mm.

3. An absorbent tampon comprising:

a mass of absorbent material which has been compressed into a generally
cylindrical, self-sustaining form, wherein subsequent to said compression said
absorbent material has a diameter of less than 22 mm, said tampon having an
absorbent capacity as measured by the syngyna test of between 12 to 15 grams,
said tampon being fluid expanding, and said tampon having an expanded width

upon fluid absorption of at least 27 mm.
4. An absorbent tampon comprising:

a mass of absorbent material which has been compressed into a generally
cylindrical, self-sustaining form, wherein subsequent to said compression said
absorbent material has a diameter of less than 15 mm, said tampon having an
absorbent capacity as measured by the syngyna test less than 6 grams, said
tampon being fluid expanding, and said tampon having an expanded width upon
fluid absorption of at least 20mm.
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denonstrates a rate of expansion as neasured by the expansi on under
pressure test fromtine zero until two minutes of at least 1.25 mimn. 6.
An absor yed02/43mpon conpri sing: a nmass of absorbent nat er P@r/vdhi/®h7shas been
conpressed into a generally «cylindrical, self-sustaining form wherein
said tanmpon has an absorbent capacity as neasured by the syngyna test of
between 6 grans and 9 grans, and wherein said denonstrates a rate of
expansi on as neasured by the expansi on under pressure test fromtine zero
until seven mnutes of at least 0.58 mmimn. 7. An absorbent tanpon
conprisind£ ., Amabsgshenp tampoa sPBPREINGRt eri al whi ch has been conpressed into
a generally cylindrical, self-sustaining form wherein said tanpon has an

absorbent capaci tyssas abserbaihederhy whivh 18y besténhmsise@intbalgspemy® grans and
12 grams, and m@gr&li_iga sSa' d tdem) trat&s a r%tzte of ﬁx%Jan io% as neasured by
the expansion URUBTIEFSSHTPEaEE o, WisTein R Ampon fify 11 FRREORMLFPELDGE at

| east 1.6 nml mimeas8redAy thbsymghrniesttod povecn Orgrams amy® geanmasisd wheralnssaidbent

mat eri al which | | '

el - sust ai ni ngopopng oy SARPEEAR T bR Ah: bostilbh M TRy ey
neasured by t hdt@yHgiarere vriil typ nysegeenaticasyt Afmnmfinis grans, and wherein
said denonstrates a rate of expansion as neasured by the expansi on under

pressure t@st As# ghBotboNBtaffod cplikingeven mnutes of at |east 0.87 nmm mn.
9. An absorbent tanpon pl edget conprising: a chevron shaped | am nar pad

having a width and a_length wherein,said wdth is eater th sai d

|l ength, said paacfné%r%raﬁiqqﬁﬂlt ﬂa?qlgggplcﬁﬁpége?%ﬁfé?@eﬁgé %%Srgﬁﬁiﬁ?y mat eri al ,
wherein said t hybediiayecK-sustainingegonn, winpgeinmasitanpyehas @ dbQudenapadiByeLr
and at least o j h i r ! b n.sai d, uppernost | ayer
and said | oweg-ﬁ n%dsSF}eﬁggggé, 5{1&%&%&% ogggt&,e%#l %g‘fqﬁs g%d;l)\%grﬁ?ggt arfdav;‘/’&gtelghs&l sai d

| ower nost 28 WS%MIWGSSMM@D@M%SHW@ theexpangion seder préssweitésy  of
rayon, and whergif 8 Ar@hndi§ ﬁ%ﬁfe%%?%&@%@b%%@gﬁlhﬁiﬁ?r is conprised

primarily of cotton; and a withdrawal cord attached to said | am nar pad,
said withdrawal, cord con%ri . .secondary absorbent nenber joined to

sing a
sai d wi t hdr awal AT EREERERERER SPBRYERE:
a mass of absorbent material which has been compressed into a generally
cylindrical, self-sustaining form, wherein said tampon has an absorbent capacity as
measured by the syngyna test of between 9 grams and 12 grams, and wherein said
demonstrates a rate of expansion as measured by the expansion under pressure test

from time zero until two minutes of at least 1.6 mm/min.
8. An absorbent tampon comprising:

a mass of absorbent material which has been compressed into a generally
cylindrical, self-sustaining form, wherein said tampon has an absorbent capacity as
measured by the syngyna test of between 12 grams and 15 grams, and wherein said
demonsirates a rate of expansion as measured by the expansion under pressure test
from time zero until seven minutes of at least 0.87 mm/min.

9. An absorbent tampon pledget comprising:

a chevron shaped laminar pad having a width and a length wherein said width is
greater than said length, said pad comprising at least three layers of absorbent
material, wherein said three layers include an uppermost layer, a lowermost layer,
and at least one intermediate layer positioned between said uppermost layer and

said lowermost layer, wherein each of said uppermost layer and said lowermost "
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portion of its extent. 10. An absorbent tanpon conprising: a mass of
absorbent material which has been conpressed into a generally cylindrical,
sel f - sustve® n2/#i35 orm wherei n subsequent to said conpressPOVUS@E/W474
absorbent material has a diameter of less than 19 nm said tanpon being
fluid expanding, and said tanpon having an expanded w dth upon fluid
absorption of at least 30 mm 29

layer is comprised primarily of rayon, and wherein said at least one intermediate

layer is comprised primarily of cotton; and

a withdrawal cord attached to said laminar pad, said withdrawal cord comprising a
secondary absorbent member joined to said withdrawal cord along at least a

portion of its extent.
10.  An absorbent tampon comprising:

a mass of absorbent material which has been compressed into a generally
cylindrical, self-sustaining form, wherein subsequent to said compression said
absorbent material has a diameter of less than 19 mm, said tampon being fluid
expanding, and said tampon having an expanded width upon fluid absorption of at
least 30 mm.
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