AN ABSORBENT = GRADI ENT
Ffreld of the invention The in sanitary napkin having a

,_&4 qui d pervious topsheet, a liq WIMIM acksheet and an absor bent
€0 bogs a caliper of less t m bsor bent ARba! N9 @
'retwg?%n |'ayer of absorbent materta east a fi % g‘gcond

~tissue sheet |ocated between the retention |ayer ‘and the topsheet.
‘Background of the invention Such a sanitary napkin is known fromthe
Anerican patent US-A- 5,009,653. In this patent a sanitary napkin is
descri bed having a core consisti ng of alamnate of- two air-laid tissue

sheets between which a | ayer of hydro-qel form terjal_is conprised.
The absor bent CGNeAB§°3\BE¥‘JI LORECHAY, cﬁalqw{ﬁ$ Miltfm:lce smal | er than

"2 mm In order to inprove the efficiency of the absorbent gelling material
conprised in the core, a wipe acquisition sheet is |ocated over the

| am nate, close to the topsheet, to inprove |lateral spread of l|i-quids. The
Wi pe acqui sition sheet can be a 70% 30% r ayon- pol yester fiber sheet having
~a basis weight of 0.005 g/cnferr] and a thickness of about 0.04 cmand is
avai | abl e under the tradenane Wﬂﬂﬁfﬁ?ket ed by E. 1. DuPont Nenours
Conpany. Underneath the wi.pe acqulsition shee a wet-laid tissue is

| ocat ed whi ch serves to confi ne any Ioose absor bent gel i ng mat.eri al , '
i mpr ovesThetinventionctelates tor saritary napkindeaviag @ligal ious pdheeguces

{opsheots I ?fmﬁhmﬁ?ﬂléﬁﬁ%sﬁgﬁw b&éﬁ%&x@?@ﬁwﬁ%ﬁ“ F iipeiof o
the absorbent core comprising a retention layer of
absorbent matenal and at least a first and a second tissue sheet located
between the retention layer and the topsheet.
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Such a sanitary napkin is known from the Amencan patent US-A-
S ,009,653.

In this patent a sanitary napkin is described having a core consisting of a
laminate of two air-laid tissue sheets between which a layer of hydro-gel
forming material is comprised. The absorbent core is of relatively low
caliper, for instance smaller than 2 mm. In order to improve the

- efficiency of the absorbent gelling material comprised in the core, a wipe
acquisition sheet is located over the laminate, close to the topsheet, to

- improve lateral spread of liquids. The wipe acquisition sheet can be a
70%-30% rayon-polyester fiber sheet having a basis weight of 0.005
glcm2 and a thickness of about 0.04 cm and is available under the

~ tradename “"Sontara® and marketed by E.I. DuPont Nemours Company.

Underneath the wipe acquisition sheet, a wet-laid tissue is located ‘which
serves to confine any loose absorbent gelling material, improves lateral
wicking, provides some degree of absorbency and reduces the flow of
fluids already absorbed in the absorbent coré back to the topsheet. The

wet-laid tissue has a basis weight of about 15.8 g/m2,



2 In the known samtarv napkin, Letention of fluids in the upper tissue,

Which s | ocat eghif\Siaét Hab .can take place. This can lead to
igration of bod he upper ti ssue back through the topsheet
t(rewettl n "jl lH f the invention to pr owfﬁrﬁéscﬁ?“@ﬁy napkin
of wg%(?%ﬁy S i ncreased transport of ul ds the
rFetention layer and a relatively |ow chance of rewetting. It is another

obj ect of the -invention to prOV|de a sanltary napki n having an inproved

fluid dis r|bU|on and.arelat hi f e pacity
"before s ;m rynapfﬂ ffula éﬁﬁmptr

® i nvention

The sani twluchépkocatedqmamhg tbpshdm lcanemke place. Thisxancleaddd i n that the
f tt t t f
bet ween oECAGH of Bachf FEF oM 1 worer' GiRue bRk irobEh Aeopstiebe) Y ©
| ocat ed c(resestting). t he retention | ayer and having a density of between 0.08

and 039/cn[err] the difference |n density between the first and the’
second tissue sheet bei ng between 01 g/cnferr] and Q.2 gé r'i[e,rr The
densi ty gItammobmtvwfethetmenppartoanm\ﬂdéa ry; Bapkin.ebrelatiyelys  he

upper ti Sﬁﬂﬁusﬁﬂg@ fbanaqnefaseemgw fluids! toWwsirds e retsiition Idyerm t he

upper tissu I s exerted by the smaller

ctl
capi-l | ari 38 & re VF&\/&?W&%@%&%Q &-ssue sheet. The upper tissue

sheet is thereby quickly enptied and can receive subsequent gushes of
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exerted b eet, effectively extends throughout the
t hi.-ckness of the whole of the upper tissue sheet. The rapid draining of

the upper tissue sheet and th&mﬂmt -avai lability of the
upper sheet to absorb incoming l'iquids, increases the

The sanitary napkin according to the invention is characterized in that the
first tissue sheet is located closest to the topsheet and has a density of

between 0.01 g/cm3 and 0.1 g/cm3, the second tissue sheet being located
closest to the retention layer and having a density of between 0.08 and 0.3

g/cm3, the difference in density between the first and the second tissue
sheet being between 0.01 g/cm3 and 0.2 g/cm3.

The density gradient between the upper and the lower tissue sheet causes
the upper tissue sheet to be dfained rapidly, the liquid being drawn from
the upper tissue sheet by the suction which is exerted by the smaller
capillaries of the lower and more dense tissue sheet. The upper tissue
sheet is thereby quickly emptied and can receive subsequent gushes of
liquids, so that the strike through rate of fluids passing through the
topsheet into the absorbent core, is increased. Since the caliper of the
tissue sheets is relatively small, the density gradient is established over a

relative short distance, so that the capillary suction on the liquid exerted
by the lower tissue sheet, effectively extends throughout the thickness of
the whole of the upper tissue sheet. _ -

The rapid draining of the upper tissue sheet and the consequent permanent
availability of the upper sheet to absorb incoming liquids, increases the



: Effectlve capacity of the sanitary napkin, wherein the ' effectlve capacity'.
i $ undérstood as the anount of | i qui d absorbed before soiling . occurs by

mi gration of |iquids past the periphery of the napkin. In the |ower tissue
Shewip 94402093 qui ds are distributed in a lateral directi qeeTAUSD3Mi6894 | but i ng
capacity of the |ower |ayer being relasively hi gh, due to its high density.
After distribution in the |ower layer, 2the |iquids are absorbed and '
retained in the |ower retention®layer, that preferably contains an

absor benteffisdtiveicapacity ofithe sanitary Pltﬁ: Whﬁiéxd—’&e“‘@ffé?ﬁv%ﬁg i s known

- to use i Kin an.u Iatlu or bency
and | ow gﬁﬁ’aﬁ'}?&%agﬁ) Wﬂ‘&ﬁ 6 %ﬁ?ﬁ@hﬁfb Q%B'ﬁ% ssi on.
The uppermigrationsef hqnnds)pasuheopexaphew\bi the srapking and soft cont act :
surface for the wearer and.lower |layer acts as a fluid retention |ayer..

From DE- A-40 24 053 .an absorbent product is know wherein a high density
central nythe lowertissues m\tb@rhqmdsaaqdmtgedma latesalhdivection, bet ween

two out ertheldistrilniin bag %f(tﬁ%rlw edti h@glfgjs @ﬁéfl) .
that f t Jth i t t of
a i xt ur dugh density, %Ji? alstfibikionoithe fower e:&edm aesed to the
desired dhsorbed anderetained irrthielowér betentiol layery that prifepstsly! Y shows

I mproved buti on and acqul sit1ron”properties,
especi al |‘{?‘%ﬁ5§$‘igﬁg{’@’%§\%ﬁh§@§ lﬁé’f of about 2 mm The known +product
fails to provide a nunber. of tissue sheets overlying the retentlon | ayer,
the tiss | t e dra |UIdS

t owar ds ﬁgﬁ?ﬁéﬂsﬁﬁ}??gs Qg'gvﬁ?t é‘ I":'ﬁ %F@ 214 a .
sani t ar y napkinan upnablayeranfage yeluggnihso naymmlslowddns 3 and

0. 15 g/Clﬁdaﬂ%Grdr%‘g? %;l: |na on of t égé%lgﬁ m"q‘&’ﬁgﬂsbye

.bet ween 4 and
soft contact.surface fortheot t om

Uit
struct ur SA¥PT §ﬁ€"ﬂb$bpﬂﬁﬂgﬁﬂb
|ayer,  prweartrsand lowepilsyér ac assmarxfetéﬁﬁeﬂ%yéﬁe top Iayer ina .

Iocallsed area and

From DE-A-40 24 053 an absorbent product is know wherein a high

density central layer (density of between 0.05 and 0.3 g/cm3) is
sandwiched between two outer, low density layers (density of between
0.005 - 0.1 glcm3) that form a unitary structure with the central layer.

~ The layers consist of a mixture of thermoplastic fibers and air felt and are
compressed to the desired density under application of heat. The product

~ allegedly shows improved fluid absorption, fluid distribution and
acquisition properties, especially for products having a caliper of about 2
mm. The known product fails to provide a number of tissue sheets
overlying the retention layer, the tissue sheets establishing a density
gradient for drawing fluids towards the retention layer.

From tht? English patent GB-A-2 089 214 a sanitary napkin is known
having an upper layer of a density of 0.03 and 0.15 g/cm3 and a lower
layer of compressed cellulose having a density between 0.4 and 1.0

__ g/cm3. The combination of the relatively open pore structure of the
upper absorbent layer and the comparatively dense bottom layer, provides
for rapid fluid transport through the top layer in a localised area and
preferential absorption along the lower absorbent layer
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preferential absorption along the | ower absorbent |ayer. In the
above structure the upper, lower density layer is relatively thick and
fdnctions to form a buffer between the | ower, higher density layer in which
the flui dwé?m? gyz3ned, and the wearer's body, to mintain a d /
confortab Ing. Brief description of the drawings. Sone e ocﬁ ment s
-of the sanitary napkin according to the inve&tion will be described in
detail with reference to the acconpanying drawings. Fig. 1 .shows a top

b ih por (i ons 8 %ﬂ‘ ?ﬁ @%WW@?W@W&SWM&‘S%M a

| ateral cross- Qn‘mmbut ectbetweendheilowey, highe

"shown’in Fig. ;: | n
vi.ew of a knovvn rea pe acdqul si t?%éasﬁle'estﬁ?djﬁ ?ﬁﬁw tl%%goirgy ?ons
of the topsheetCQm to show underlying structure. Fig: 4 shows
a top plan view of an aI ternat ively preferred sanitary napkin enmbodi ment of
t he present inye . -bejng torn-away to show underlying
structure. Fi g2lSl SLSCHDHONQL VICQIAWMESsf anot her alternatively preferred
sanitary napkin enbodl rrent of the present I nvention with portions being

LT i s et

Fig. 1 shows a top plan view of a known sanitary napkin embodimen
the present invention with portions being torn away to show underlyi
structure., | '

Fig. 2 shows a lateral cross-sectional view of the preferred sanitary
napkm embodiment shown in Flg 1 taken along line 2-2 of Fig.1.

Fig. 3 shows a top plan view of a known topsheet and wipe acquisitir
sheet laminate with portions of the'topsheet: bemg torn away to show
underlying structure

Fig. 4 shows a top plan view of an alternatively preferred sanitary n:
embodiment of the present invention wrth portions being torn away t
show underlymg stmcture.

Fig. 5 shows a top plan view of another alternatively preferred santt
napkin embodiment of the present invention with portions being torr
to show underlying structure.

. Fig. 6 shows a graph of the percentage saturation of the bottom laye
three-layered structure according to the invention compared to a knc
three-layered structure. '

Fig. 7 shows a graph of the percentage saturation of the top layer in
three-layered structure accordmg to the invention compared to a knc
* three-layered structure.
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F‘g 7 shows ammm ntage saturation of the top layer in a

t hree-1ayered st fng to the invention conpared to a known .
three-layered st ulﬂﬁﬂmﬂmn : Det ai | ed descriptions of preferred-

nbﬁ@l g The ion relates.to female sar!,éﬁfus 7‘?@@3 and
I i@ ar to sanitary napkins :which are thin and flexible an ffer

-enhanced fit, confort, and contai nment AS used herein, the term"sanitary
napki n" refers to an article which is va)rn by fenal es adj acent to the

pudendal reglon and whi ch is |ntended to absorb and contain the various
exudat es Meta 3 ay : ate

B tORS . . Mt$. . bl ood, nenses and urine)
and which is |ntendedto be dlscarded aft er aS|ngIe use(l e., it is not '
i ntended to be | aundered, or qt herw storged or rg;used InterI bi al

devi ces whhe presertinventionrelp t@ﬁtm? %smtmanapkm&%n in particnlar

I d
hori n, 55“% “ﬁﬁ??“f‘ﬂt G TRODR, abfl T SAACL By o

genltallap | abia maj ora, the |labia mnora the
clitoris, and the vesti buI e. A pr eferred errbodl mant of a sani tary napkin
10 of the res |nve I Se ovvnlnF 8- an.he, seen in
Fi, gs. m*le gegﬁnl lﬂﬂl f?p Bin

absor bentwomda;ifemalbsaadjwenﬂ to rthe h'egtonaan hlﬁ mfbndemsor bent
core 13 | eﬁoﬂjg Ie
nonirri tarwsﬁ%st gﬁ\%‘gr%fré g&s} I'n amglé'éil'adpg,l%ﬁeﬂ!oi?ﬁ%g%%gng a Sﬁtctgnt aining-
body exudbedy ( G@h oode mensesand urine) and whichiigdatended ta be absor bent
core 13 n¥sphfd %e @fbnb(‘uité eabg @Y e 13 Hhas
a first or- sur?ace 1 &B rrixg%ra!) ace arr ,e means
16 is adj LY @rnee-ss Lr ter leyires astiglly The

bar | ot it dhd Burdally extenan *’f“w““?"“‘*""fﬁﬁgf‘n%“* ““"“"‘”‘a‘smor
Gore. 13 FSEHRBE s RNRHORs AR ISeH HEREiRl e e, HPdendats JRERSL B as
pant i es. externally v1sxble female genwaha and is limited to the labia majora, the

: labla minora the clitoris, and the vestibule.

' A_ preferred embodiment of a sanitaty napkin 10 of the present invention
is shown in Figs. 1 and 2. As can be seen in Figs. 1 and 2, a preferred
sanitary napkin 10 basically comprises an absorbent core 13 and a liquid
impermeable barrier means 16. The absorbent core 13 may be any means
which is generally compressible, comfortable, nonirritating to the
wearer's skin and capable of absorbing and containing body exudates such
as menses, blood and urine. Preferably, the absorbent core 13 maintains
integrity when wetted, in use. The absorbent core 13 has a first major -
surface 19 and a second major surface 22. The barrier means 16 is
adjacent the second major surface 22 of the absorbent core 13. The
barrier means 16 may be any means which is flexible and liquid
impervious and which prevents the exudates absorbed and contained i in
the absorbent core 13 from wettmg artxclas which contact the samtary
napkin 10 such as panties. -

In the preferred embodiment shown in Figs, 1 and 2, the absorbent core
13 is comprised of a liquid permeable topsheét 25, a liquid permeable
sheet 28 of relatively low density, a tissue sheet 31 of relatively high
density and a retention layer 34 having again a higher density than tissue
sheet 28 and 31. In the preferred embodiment shown in Figs. 1 and 2,



1 . _
!In t he preferred enbodi nent shown in Figs, 1 and 2, the absorbent core 13
g|s conprised of a liquid permeabl e topsheet 25, a Irq.ur d perneabl e sheet 28
Lot rel atively low density, a tissue sheet 31 of relatively high density and
a.-retentio Pe2098 having again a higher density than tissue and
3<1. In thgwgreferrgd enbodi nent shown in Figs. 1 and 2, ﬁéﬂﬁsﬁ%

6 the barrier nmeans 16 is a barrier sheet. THe retentron Iayer 34 is
conpri sed of - hydrogel -form ng rraterr al 37 di sposed between two air-laid

ti ssue sheets 40 #}&li" end
edges 12 which tggée]?ﬁg‘? g’?é‘rﬁﬁe pe phery hige swﬁ?egjqﬁ#jlo
The sanitary napﬁp B!DS%LQ &Yﬂéﬁgels E@%ﬂc GWGQQWQGAJ by

t he topsheet 25 BE15e40 rdc he
barri eP sheet 16. :f:r ng. at agﬂ#eﬁoglggsm%m *l&@feﬂ qy

napki n
10 rore speci fi c&Ad etﬁgeg&f orm Pﬁ@PﬁﬁW aﬂgamsmtwn -
general l'y. conpreg@, b1me mﬁta@yt I&nm)hasa sﬂﬁaéez&wmri@ eﬁe?éﬂlxn
and capable of a co % exudat e i B ent core
13 has a first grneg[}?ggﬁ t ré‘m gw 1"3%1F§88F°’énd
edges 52 and a p ﬁmﬂbydhebdgﬂersheeﬂ'hﬁ absorbent core 13 may be
manuf actured in a wide variety of sizes and shapes ((e.g., rectangul ar,

hour gl ass, etc. ). A preferred shape of the ggsorbent core 13 |6 t he dogbone
shape shown in Fil@okingatisome of she elements ofthe smmana t0more 0

centineters |on gbm fHes :g; I ne
58), Iabout 7.0 ge t1 net zdltne(?b&bcrg Sét?l;eg#%’iga rtio ater lic P%In
al ong the |at erapomﬁeéﬂ Ha iﬁ) WHE @!‘Si‘?t s
wi dest porti-on (bitabsah-bmgmlccnta bau cexudates:ofmlelﬁbsorbemwré 13

erbod et sy e e SO T i, BB, P e B, 1
in the directionand &paid of sideredges S50 The abserbent mnlﬁ?may:bbl manufa
wear ;?“ée?h.TSﬁs”zﬁ%"?"ﬂWﬁ%f‘%ﬁ%%?d%‘%@?ﬂé? pfodafefldr, e fes
I e
e Pached overt nilongitiihg] (imeasioRalons thedogiv @@%&%éﬁ?y out
~ centimeters wide across its nndportion (lateral dimension along the
centerline 61) an about 8.0 centimeters wide across its widest porti
- (lateral dimension). - The absorbent core 13 is in this embodiment
symmetrically configured for ease of manufacture and so that no
conscious effort is required by the wearer to properly place the nag
in the direction it should be worn, and can also be asymmetrically
conﬁgured The midportion is configured to basically conform to t
wearer's thighs and to the thinner crotch portion of the wearer'sp
so as to prevent excessive bunching. The size of the absorbent cot
may be varied to accommodate wearers ranging in size and also ra -
in the expected amount of exudate fluid volume. The absorbent co
may bé attached over the core's first and second major surfaces 46
49, respectively, to adjacent members such as the topsheet 25 and
sheet 16 by any of the means well known in the art, such as by spr
glueing, lines, spots or spiral patterns of adhesive. Such attachme:
- facilitates integrity and recoverability of the absorbent materials in
- as to maintain an optimum degree of absorbency. Preferably, the
absorbent core 13 has a wet-tensile strength in the cross-direction -

L
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. 4o, respectively, to adjacent nenbers such as t he topsheet 25 and barrier
- sheet 16 by any of the nmeans well known in the art, such as by spray-
qruel ng, lines, spots or spiral patterns of adhesive. Such attachment

d4/ ? #go8S integrity and recoverability of the absor pefyusssesésy s i n use
gﬂas 0 nmai ntain an optinum degree of absorbency Preferably, the :

absorbent core 13 has a. wet-tensile Ftrength in the cross-direction of at
| east about 7 1 N per

Son'| LK ol Soabiiane 04 SBR: GeRBlF ICHBRRRRANICRIASII™ ! D, 0200

absor beStandardD 829-48rmonl y used in di sposabl e sanitary napkins, diapers,
and ot her ~absorbent articles. Exanples of suitable absorbent materials

|nclude com‘nnuted vvoo qu ich i eneral ly ref, rredtoa airfelt,
cr eped The retestiomlayernif may ﬂﬂ@ﬂﬂu?@gﬂ@({ r%&fiéeﬁ%w& Slthwtrc

or ony dosefben %ﬁm‘“ﬂ?lesr?%f“ Sily, ududt!sp dblpdsable Sanitaty FPLIR, | 19 a0ent s,
prle}c e?/ gpﬁ’éﬁs ﬁa“; m&%y%?@@nﬁﬁpgﬂ “ébil?@? fbﬂlfgmrg“ ? Y
gel | i ngnaeaidls inchidércom eral d r tglas(! . €.
yar ool brihed Yeliyighe W*ﬁb P@M@ﬁ?ﬁf# M@B@ﬁ?ﬁ@ﬁﬁ%ﬁﬁ eby form
be acqtsymhemsta]ﬂbcfibgrs; ipolynieric:fibers;chy: rqgelgfmmmgrmlgn;expr ovi di ng the

articl t fI uid
retent f‘%en pge% r&’n@rpaill qaréhr'ineqfr‘?c ge |n a emyﬁ cf 'S errp? oyed in |
the retArParss %!9 rP@fe bsosbent mater N'%@ ri gelling @ggﬂﬂ@st anti al | y

\rll\?fjrez)g:a 1 e‘lhh réht§t’?a g??gb$§ ﬁﬁl§ witicl, 6 ?g?rc?nﬁ a ltl? r epar ed
1 om pj‘}“’ég G, ieaml@;m &5 a5 ouates o body, dink ﬁgngn%mﬁff sand e
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Absor beagerft] thetebyeptoviding the asuelestlterelgnd;h epharnoced absorbent i neonnl\/arch
- 3L 198Gnq0 2RASdt ffbfoVed ﬁuﬁ'?Qfe?t?fo?fﬁgrf&?F&dﬁeby reference. Preferred

ﬁ

The polymeric gellmg agent which is employed in the retention layer 34
will generally comprise particles of a substantially water-insoluble,
- slightly cross-linked partiaily neutralized, hydrogel-forming polymer

_material. Such polymer materials can be prepared from polymerizable,
unsaturated, acid-containing monomers. Suitable unsaturated acidic
monomers for use in preparing the polymeric gelling agents used in this
invention include those listed in U.S. Pat. No. 4.654.039, entitled
"Hydrogel-Forming Polymer Compositions For Use In Absorbent |
Structures”, which issued to Brandt, Goldman and Inglin on March 31,
1987, and which patent is incorporated herein by reference. Preferred

_monomers include acrylic acid, methacrylic acid, and 2-acrylamido-2-
methyl propane sulfonic acid. Acrylic acid itself is especially preferred
for preparation of the polymeric gelling agent material.

In the hydrogel-forming polymeric gelling agent the polymeric component

formed from unsaturated acid-containing monomers may be grafted onto

other types of polymer moieties such as starch or celiulose. Polyacrylate

grafted starch materials of this type are especially preferred for use |
herein. o | W
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propane sul fonic d Ftself iIs espeC|aIIy preferred for
"~ preparation of the ng agent material. In the

F‘mnorreri.s I ncl ude ﬁiﬁ( q;,shkepb@ﬁacryl Ic acid, and 2-acryl am do-2- nethyl
hydr G¥©194702093 ng poI |ng agent the polyneric coPGR/d893/66694¢cd

f,om unsaturated aci d-cont a| ni ng nononers nmay be grafted onto other types
of pol ymer noieties such as starch or ceBl ut ose. Pol yacryl ate grafted
starch materials of this type are especially preferred for. use herein.

8 Preferred polymer gelling agents which can be prepared from

convention of, nononeys i ncl ude ed acr tr| le grafted -
.starch, poﬁirsg&patmlgm&s ling,agen Bﬁk%ﬁ&@@% thyd?l de- based
'53"’3'%?5{%a%“ﬁﬁéﬁiﬁgias@?ifﬁm”““?@‘%ﬁ‘??ﬁ i
basi ¢ poly o POLY wlﬁ@spm nts
used in t heopol IEspaaal prefedrediareadeer al  be
slightly cro %Sa@ #&ﬁ M render t he hydrogel -form ng
pol yrer geIHq iﬁ g@fY @W 8§Ubst antially
-wat er -i nsol ubl e and Cross- I|nk| ng thus in part determ nes the gel volune
and extract adie ‘i’c" %‘5@ 5f§ﬁg rbEQID t he.
ol yneric en?‘a |:o db éw gnec Pln g,re wel | .
'Eno%//m int 1"{5 §é’e€fé§mg%@r &b
detail in tdu%hthﬁteﬁﬁswm mﬁgéh'éﬁabﬁa shghtl)hcmlinkeds LGﬂOSS?hNkhlgla et al.

B of err oa ‘ebies 10 EndBe ol RoiloBel Filmie bEVIGRY gBifdG BEGRIOpRY IS

mono- or pdhyentiongubstantially water-insoluble, and €ross-dinkingthusinpaitt he di -

B Klr Nt r)r;g![ lhgl%m%ﬁ gfé)ﬁﬁjgbhﬁlp:m &5 %c@lﬁé}d %’Mg%?%e?gmﬁ yl

am ne. The hy@mqsﬁqmgdafgom éﬂno mgqﬁ)%@ems employesh % 1ol e
percent. t 0 &odsIMIEnRCASE wEl Kfswhiihte mejch &1 fér eRam!
tﬁs Si bl %?ﬁg %9&4 469%3% ?c’ilém about E

.01 mol & pHose descEibe

| ~patent issued to Masuda et al on February 28, 1978, and which patent is
.incorporated herein by reference. . Preferred cross-linking agents are the -
di- or polyesters of unsaturated mono- or polycarboxylic acids with
polyols, the bisacrylamides and the di- or tryallyl ammes Especially
preferred cross-linking agents are
N,N'-methylenebisacrylamide, trimethylol propane triacrylate and triallyl
amine. The cross-linking agent can generally comprise from about 0.001
mole percent to 5.0 mole percent of the resulting hydrogel-forming
polymer material. More preferably, the cross-linking agent will comprise
from about 0.01 mole percent to 3.0 mole percent of the hydrogel-
forming polymeric gelling agent used herein.

The slightly cross-linked, hydogel-forming polymeric gelling agents
which may be used in the articles of the present invention are generally
employed in their partially neutralized form. For purposes of this
invention, such materials are considered partially neutralized when at
least 25.0 mole percent, and preferably at least 50.0 -mole percent of
monomers used to form the polymer are acid group-containing monomers
which have been neutralized with a salt-forming cation. Suitable salt-
forming cations include alkali metal, ammonium, substituted ammonium,
and amines. This percentage of the total monomer utilized which are
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‘maintained at ambient temperature under gentle stu'nng for a time .
sufficient, e.g., about 1 hour, for swelling equilibrium to be attained.

The gel volume of the polymeric gelling agent in grams of synthetic urine
per gram of polymeric gelling agent is then calculated from the weight
fraction of the polymeric gelling agent in the suspension and the ratio of

the liquid volume excluded from the formed hydrogel to the total volume

of the suspension. ' '

The gel volume of the gelling agent used in the retention layer 34 herein
will generally be at least about 20.0 grams of synthetic urine per gram of
polymeric gelling agent. More preferably, the gel volume of the

materials employed will range from about 20.0 to about 35.0 grams of
synthetic urine per gram of polymeric gelling agent.

Within the webs which form the layers of the retention layer, or core; 34,
the particles of the polymeric gelling agent.should be thoroughly |
dispersed but may or may not be uniformly distributed. In particular,
there may be regions or zones of the core layers which have higher
concentrations of gellmg agent particles than do other regions or zones of
the layers.

Tlns Sheet Has Been Rep!
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Corporatlon) érabsorbent |am nates are disclosed in U S. Pat. No.
4,467,012, entitled Corrp05| tion

In the preferred embodiment shown in Fig. 2, the retention layer 34 is a
laminate comprised of a layer of superabsorbent polymer material 37
disposed between two air-laid tissues 40 and 43. A suitable laminate is
the superabsorbent laminate WATER-LOCK L-535 available from the
Grain Processing Corporation fo Muscatin, Jowa (WATER-LOCK.
registered TM by Grain Processing Corporation). Such superabsorbent
laminates are disclosed in U.S. Pat. No. 4,467,012, entitled "Composition
For Absorbent Film And Method Of Preparation”, which patent issued to
Pedersen et al. on August 21, 1984, and U.S. Pat. No. 4,260,443,
entitled "Laminated Absorbent Process”, which patent issued to Lindsay
et al. on April 7, 1981, and which patents are incorporated herein by
reference. The WATER-LOCK L-535 has a hydrogel polymer loading of
0.005 grams per square centimeter, however, loadings of 0.001-0.009: ‘
grams per square centimeter have been found acceptable. The first and
second tissue layers 40 and 43 provide containment of the superabsorbent
polymer material 37, improve lateral wicking of the absorbed exudates
throughout the retention layer 34 and provide a degree of absorbency. In
the case of non-partxculate ‘hydrogel-forming polymer gelling agents
which can be formed into fibrous sheets, foams or films, the non-
particulate gelling agent may comprise from about 15% to about 100% by
weight of the retention layer 34, more preferably of from about 40% to




For Absorbent F|I Pr epar ation", whi ch patent issued to

Pedersen et al. and U. S, Pat ‘No. 4, 260, 443, entitled
“Lam nat ed Absorben BHI u h pat ent i ssued to Lindsay et al. on
AandsMIm and re incorporated. herei n BGI/USHMO66BE. The
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absor bent %b@ﬁm@hvﬁtelﬁﬂew QUS Jpa ra‘@! Lﬂ? Mecrylic
fibrous maAguafdn @ ftom Hercules; Ind) of Wilmingto albala,al F fromthe Choli
Company, LT of Higashi, Osaka Japan and a car boxynet hyl cel | ul ose fi brous

material available under the tradenane - Aqual on C from Hercules, Inc. of

W | mi ngt orThedotal abserbent:capdeity of the absarbent eoret ¥ should bent core 13

of the sariapatibie Gith ik H@%@%@‘%@%W%?&%@W GBS, bent
core 13 rmgaxumvanapiantm adtustherithe-absorbent capagity of etahscnbpatcene anount
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worren. compared with those intended for night-time use, or for sanitary napkins
intended for use by teenage females as compared with those intended for .
use by more mature women. -

It should be noted that the scope of the present invention is intended to
extend to.sanitary napkins which are void of any superabsorbent material
- and which have a central retention layer overlayed solely by nonwoven -
material, wherein the nonwoven materials have caliper of less that 0.50
millimeters, as determined by the caliper test, as later d_eﬁned.

 To illustrate the effect on the fluid distribution of two tissue sheets of |
~ different density overlying the retention layer 34, a partitioning test was
carried out. The test method and the results are discusséd here after.
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It shoukd. be noted that the scope of the present invention is intended to
extend to sanitary napkins which are void of any superabsorbent nateri al
-and which have a central retention |ayer overlayed solely by nonwoven

materi al rein the nonwoven material s have caliper of @@3’%’;

m-l i neWQ%"s%'E‘ 3det er m ned by the caliper test, as l|ater dem} 9
illustrate the effect on the fluid distri tlon of. two tissue sheets of :
different density -overlying the retention lLayer 34, a partitioning test was
carried out. _The test nethod and the results are discussed here after.

12 Partiti oRastitioning Testr different .| ayered absorbent structures were
produced, each structure conpr15|ng three tissue sheets of different

densities, t | o ;tls ga t f nct|on| as the. refention agé The
tissue sheet qxg ferenf la P €3 Jrerspraduce(ls cagh structur,

Rf Ogﬂ t : :;Sd : giu@’ﬂﬁee nss€é|sh§€fgl ?f dﬂfél%nt ldensmes, the lower txssue shen (mm
| ai d . g functioning asthe;x etSPPOF‘aIPHef- af'EF fissue sﬁee@ %"dEm &I“r SWFHFB"" :
0.4 Ohhﬂeﬁheafoﬂldmng physwaISpropertxesQ 11 G air laid

0.14 H. wet laid I, wet laid 0.2 021J

avai l able fromJ. WSUO\/I NEN O, PCB 25, "SF-29251 NAKKI LA Fi nl and under the
trade nane FIIHEsug Type The ((BdhlbclatlorDonSItYSSW sheets used in the
part|t|0n| ng test were: AGH, BFI (ngag and JDD.

A,airlid 08  0.08"

B, air laid 0.8 - 0.087
C,airlaid 0.8  0.094
D, air laid - 0.5 - 0.10
E, air laid 04 0.12
-F, air laid 0.5 0.11
G, air laid 04 . 0.4
H, wet laid 0.2 .0.20
I, wet laid 0.2 0.21

1, available from J.W.SUOMINEN OY, POB 25, SF-29251 NAKKIL!
Finland under the trade name FIBERELLA.

The combination of tissue sheets used in the partmonmg test were: AG
BFI, CDE and JDD. -

The structure JDD is of a type similar to that as described in US-A-
5,009,653, wherein the tissue of type J was-an open, net-like structure |
shown under refe_rence numeral 29 of Fig 3.

1 For each tissue the capacity was measured by immersion of eact

tissue in Paper Industrial Fluid for 20 minutes, followed by unif
application of a pressure of 35 gfcm? for 2 minutes on each tisst

-

LT



[ The structure JDDis of atype simlar to that as described in US-A-
© 5,009,.653, wherein the tissue of type J was an open, net-like structure as
shown under reference nuneral 29 of Fig 3. 1 For each tissue the

“capaci t measured by i nmersion of each tissu
| naws $480%3 PerrUSSas

Ind uid for 20 mnutes, followed by uniform appllcatlon of
a pressure of 35 g/cn2 for 2 mnutes ol each tissue.

13 The corrp05| tion of the Paper Industrial FI uid is: d ycerol
80 g/l Na HCJO err]
a9/l ochbp&@B@&lﬁlMﬂwoPapef Indggqjl,l Fl‘“d 9s.f rom Si gma Chenie .
GTbH, G unwal der V\ég 30, 8024 DEI SENHOFEN, GERMANY 2 "Each

ti ssue was cut wto cm X .2 cm patch, vvhlﬁ wei ghed with
an accuracy ofG Thr ee patches wer e gﬁﬁposed each tine to

obtain four diNaeCknt | ayered structures gflH BFI, CDE and JDD. Each

| ayered struct covered by ~a pl eX|gIa Iate of a 10.2 cmx - -
1020msurfacgahem a 15 mm x 3.5 mm oval lglelnthe center. A

- wei ght of 3636GMEst 0-5678mvallablethe pl eXi&pAss plate so that a

Pheorartcal 353’2"5?@)!&{#4 gﬁ@ﬁ"@%ﬁ@ ’struct uret \r/]v:st | Ssuescal gul at deb;m !

t heoretical ca ,
" addi ng the thet';imnwaﬁldecWQg&Q b each single |ayer in the

of the o DRISENHOREN ORIy o o the topmst | ayer Thr be
m nutes after dep05| tion of the fluid, each | ayer was wei ghed '
separately.  Rach tissue was cut into a 10.2 cm x 10.2 cm patch, which was
' "weighed with an accuracy of 0.001g.” Three patches were

superimposed each time to obtain four different layered structures

'AGH, BFI, CDE and IDD. Each layered structure was covered by

a plexiglass plate of a 10.2 cm x 10.2 cm surface having a 15 mm x

3.5 mm oval hole in the center. A weight of 3636g was applied to

the plexiglass plate so that a pressure of 35 g/cm? was exerted on

the tissues. :

—A

3 The total theoretical capacity of each layered stt;ucture was
calculated by adding the theoretical capacmes of each single layer
in the structure. :

4 thh a pipette 5% of the above calculated total capacity of the
layered structure was deposited onto the topmost layer. ‘Three
minutes after deposition of the ﬂuld each layer was wexghed

. separately.

5 An additional 5% load was applied to reach 10% of each layered
~ structure's total capacity and each layer was again weighed after
allowing the Paper Industrial Fluid to'settle for three minutes. Thxs
procedure was repeated to reach a loading of 20%, 30%, 50%,
70%, 90% and 100% of the structure's total capacity. After each
incremental load, three minutes were allowed after which time
lapse the wexght measurement was performed within -1 minute.

“This Sheet Has Been Replaced
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5 An addi t [ anaJ_MLoad_V\as_appl [ ed to reacth% of each I ayered
structure's totmmmm cdach | ayer was agai n" wei ghed after -’

.allowi ng.the Pap luid to settle for three mnutes. This
* procedure was re a |l oading of 20% 30% 50% 70% 90%
andwi® 942020693 he . al capacity. After each PpCr/us93r66%Ent al

| oad, three mnutes were aIIovved after,which tine Iapse t he wei ght
measurenent was performed within 1 mrM'te

14 The procedure was repeated for three sanples for each | ayered structure
and t he rEbelprocedure wasrepeated, for three saniples for each dayertdestructureenent
results & iV PedultsTwete abve  008£ thel@ theks [ahfsi8ssat uration of the top,
or bottomlayer versus the pertentage saturation the total |ayered
structure. The figures for the percentage saturation of the |ayered

StrUCtUr@ﬁéﬂeﬂﬁﬁbﬁxéﬁ%@@k@ak'sﬁ%»ﬂ?iﬁ?&@éﬁﬂ?@%e fércéﬁﬁ unts of

| iquids present in g di vided by the final actu anoy og_bsorbed
at the erﬁ}%ﬁﬂ%@ﬁ? toPao F&P AYEr ¥ %qusgg@ﬂ%ﬁaq’mﬂ!ﬁ’% ur.i ng
nrfas U[ emethe. totdl Mstrﬁcttirec a'ﬂ‘hbeﬁgms fdlirtalhet h | g sAtheaion ;bf' ayer-ed
structur |s | S i e.lo nmoun

saturati 3#33‘33'? ﬁ‘rlea%)%g % @Fw\% tﬁ&l le as "J"

Iﬁ af ngt -thekamouhts of liguidsipresent in enchda er,at&m:ledbyrﬂmrﬂhal atmatensi ty of
the fabri I e { ut 0.1
g/cnferr] Gi?’n{sgggs 0 ﬂ&&%x}%g?g%%g?ﬂm%?n%rom "gﬁi}}h!ergf(; Spread of

| i qui ds widsduringapeasuremertfor e. From Fi gs. 6 and 7 it appears that an
~absorbent retention | ayer covered by two |l ayers, of whi ch t he one near est
to the rete er h s the r denS|t ctur AGH BFI and CDE)
acqui res%@@ ﬁgqtﬁ eéepgttgﬁgalﬁwmﬁw ga @Preo | ayers

afo are k rcwsxﬁtimgmgﬁssuss JDD§ pésules imﬂiwtowéﬂ@lnmmt dﬁ;sﬁtuti&éﬂfdfftheL he (
the ot r udoyRa-iaNEr W?J%Y%hﬁp%f{)ﬁeﬁeiﬂ%wtﬂr is'4 nlERRRLS o
because ifabric dmtmgda meshhsize of about lomm?p thie deasityyoft theafabridat thée
¢hance of ;¢ egg the s%an& being relatively high (about 0.1 g/cm3) Tissues of ; .
thxs type are useful for promoting lateral spread of liquids across the
absorbent core. From Figs. 6 and 7 it appears that an absorbent retention
layer covered by two layers, of which the one nearest to the retention !
layer has the higher density, (structure AGH, BFI and CDE) acquires
more liquid that a retention layer which is covered by two layers as are
known. from US-A-5,009,653 (structure JDD) and that therefore the
- efficiency of the bottom layer is increased. From Fig 7 it appears that for §
the structures AGH, BFI and CDE, the upper layer retains less liquid ‘
because it is drained by the underlying more dense layer, and that the
chance of rewet 1s reduced

Superimposed over the tissue sheets 22 and 31 is the liquid permeable
topsheet 25. In a preferred embodiment, the topsheet 25 is associated
with the upper tissue by spray-gluing the topsheet 25 to the surface of the
sheet 28. The topsheet 25 is compliant, soft feeling, and non-irratingto ¢
the wearer's skin. Further the topsheet 25 is liquid pervious, permitting a }
- liquid to readily transfer through its thickness. A suitable topsheet 25
may be manufactured from a wide range of materials such as polymeric
materials, formed thermoplastic films, apertured plastic films, porous
foams, reticulated foams, natural fibres (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyester or polypropylene fibers) or from a




ﬂ‘-'Superl rrposed over_the tissue sheets 22 and 31 is the |IC]UI d perrreabl e
. topsheet 25. | nThis Sic’ERs BeARepMearli ment , the topsheet 25 is associated with:

-t he upper tlssuedmuwgnmu g the topsheet 25 to the surface of the
“sheet 28. The to npliant, soft feeling, an ng to

t heWiR94/02093 s topsheet 25 is-liquid pe.l‘g«’fgﬁg?i"@ém tting a
“liquid to readily transfer through itsig hi ckness. A sui tabl e t opsheet 25
may be manufactured froma wi de range of materials such as polyneric
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patent i m éﬁlﬂe AWsorbenb Axtiote Havi AJS&Zn Résiftant No.

4,342, 31  ohich pa I&ﬁgﬁzommgd R OR AR LA 1682, 100

Proper-ti
"~ and US PAJS Pit. No44;{34m,314erentttled1“kbbdxem@lasneWV¢bmnhxbiang Fiber-

I o~ O o lerBt® Wbl oo RAOSE 36 TilE LAY, .

- and Cuel I35t1982, and U JPat;LNn. 4463 045yentitied:tMacroscapicallyr Bxpanded her ein

by- refer%e equ?dg itink NB! gs%ﬁf'v I'P%b t he body
. surface Pﬁ%@swlﬁelg i.S LOPNFJ F g‘ y rol% Fl?do Iy" surface
26 hel ps anquMh- lkeimqs msgm hévwbsmt@n d0UiS, t he body
- surface qq M bnClul SﬂnaHWSWhF]Eh d t hat -
menst r ual, fP hg praeet 25 rat rbt an be| ng absorbed by
t he absorlﬁﬁﬂ’é'l"?}@tt X fmed enbodi rrent, the body surface 26 of
't he topsheet 25 is made hydroph| lic by treating the body surface 26 with a-

< Ina preferred embodiment of the present invention, the body surface 26
: of the topsheet 25 is hydrophilic. The hydrophilic body surface 26 helps .
liquid to transfer through the topsheet 25 faster than if the body surface
. 26 was not hydrophilic. This diminishes the likelihood that menstrual
- fluid will flow off the topsheet 25 rather than being absorbed by the
absorbent core 13. .In a preferred embodiment, the body surface 26 of the
topsheet 25 is made hydrophilic by treating the body surface 26 with a
surfactant. It is preferred that the surfactant be substantially evenly and
* completely distributed throughout the body surface 26 of the topsheet 25.
~ ‘This can be accomplished by any of the common techniques well known
to those skilled in the art. For example, the surfactant can be applied to
" the topsheet 25 by spraying, by padding, or by the use of transfer rolls.
- 'Further, the surfactant can be incorporated. into the polymeric materials of
~ - aformed film topsheet or between or within the fiber of a nonwoven
B topsheet.

- The barrier means 16 is adjacent the second major surface 22 of the
“+%- = absorbent core 13. In a preferred embodiment the absorbent core 13'may
*- - be affixed ovér the second major sdrfaqe 22 of the absorbent core 13 to



surfact ant. It is pr, surfact ant be substantlally evenly and
conpletely di stri but e body surface 26 of the topsheet 25.
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art. such as SBAYPe RS for tisiRurpoge, THE barrier facans 16 gsnerally

nmay bet usedff i mfstmfawt f ¢7 dl’rmt etsaniiary lmbaﬂmebmtrﬁer fAfansekd htle
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rier f
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hape and contBDEtyiSHR AR hafiy  hiosy qfaﬁﬁﬂﬁ ofE0 O e P ™ '
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" 16 may pernit mﬁats apegadmpmompﬁ ebuganbodyere 13 while still
'preventl ng exudates from passing through-the barrier sheet 16.

A suitable polyethylene film is manufactured by Monsanto Chemical
Corporation and marketed in the trade as Film No. 8020. The barrier
sheet 16 is preferably embossed and/or matte finished to provide a mc
clothlike appearance. Further, the barrier sheet 16 may permit vapor:
escape from the absorbent core 13 while still preventing exudates fror
passing through the barrier sheet 16.

~ Preferably, the topsheet 25 and the barrier sheet 16 have length and v
~ dimensions generally larger than the absorbent core 13 so that they e:
beyond the edges 52 and 55 of the absorbent core 13 where they are
associated together in a suitable manner.- As used herein, the term
"associdted" encompasses configurations whereby a first member is

directly joined to a second member and configurations whereby a firs
member is indirectly joined to a second member by affixing the first -
member to intermediate members which in turn are affixed to the sec
member. The extension of the topsheet 25 and/or the barrier sheet'l
beyond the core end edges 52 and the core side edges 55 of the absor
core 13 form the end edges 11 and the side edges 12, respectively, o
sanitary napkin 10. In an embodiment, the barrier sheet 16 and the
topsheet 25 have an elliptical shape and extend beyond the absorbent
13 a distance of at least about 1.0 centimeter where they are joined
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~ As previously mentioned the sanitary napkin 10 of the present invention
has a liquid capacity great enough to absorb medium to high menstrual
flows. Two capacities, which, depending on the size of the sanitary
napkin may be the same, are determinable: test capacity and total
~ capacity. Preferably, the napkin 10 of the present invention has a test
" - capacity of at least about 8.0 grams, more preferably of at least about
15.0 grams, and most preferably of at least about 18.0 grams.

. Preferably, the napkih 10 of the present invention has a total capacity of
~ at least about 20.0 grams, more preferably of at least about 30.0 grams,
~ and most preférably of at least about 40.0 grams.

w.... The iést and total capacities ofa sanitary napkin are determined as
. follows. Any panty adhesive release paper is removed form the napkin to
| betested. to determine test capacity, a 4.75 x 14.0 centimeters portion of

besoLnt

o, ip - - 20Y other configuration having 66.5 square centimeters, of the sanitary
" ... napkin is cut from the portion of the sanitary napkin which would be
s centered under the vaginal orifice when the sanitary napkin is worn.

““*"" Total capacity is determined using the entire napkin minus any release



- at | east about 8.0

napkr n.may be therngosisst Hay Ll nabl e: test capacity and total capacity.

"Preferably t he na present I nvention has a test capacity of
l”‘rﬂﬂy eferabl y of at |east about 15.0 grans, and
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t:he present invention has a tot aI capacr&y of at |east about 20.0 grans,

nore preferably of -at |east -about 30.0 ans, and nost preferably of at

| east about 40 O grans. The test and total capacities of a sanitary napkin

~are det er npaper.aTHehttivte isAngighedito théhmedrest 0cl geam. PTherarticle ésravasl form

cont .r‘an&k;?gﬁﬁsr%?s%ﬁﬁéea"mf%fﬁé 5"6?%!&%3%@%@3&%% e dnd Bl .

: cent( : r]retMe]r Travenoh€ompanyof Degrfield; Hlinois), suchtthat the articleds tot&llsysﬁln |t ; ?r y
napkin 15 &ﬂtttﬁ*#'%tl%%%“i@f St G GiherWiss BHidiR0 oF (1068, TR kiR R P
any rel eassubmerged for 1 mmutes The article is removed from the sahne and
REPLACEMENG, %Eéi f o minutes in vemca}rpo% on to allow % . The
' & beakofrain gwtiha article; Eh astlalé&g@nfm ,facing sHatas S“c?&’a?r%iﬁy
of Deerfi epfito hhldbyorbent bwttert, fsabhtdsetherﬁltef p })ér wsqld%xmmmffmdtmnd i's

not bent o e tw ted ol icl e ed for 10
* m nutes. Eéﬁﬁa&t qu@er io&r‘ﬁe'ﬁ ggﬁﬂ r two
ninutes i nSprings| |RmIApuuformnl'l 6 gddmsvpehsqsate nenumeﬂealaacbw ptdmed

absor bont B8 £ Brficleed Safeieleitsd Hhiid Gle, YRR AN BRHEMRAR 8,2

Filtrati onr@lasﬂd@myrim seconds untibthehamountiofifluid transferred ty tlﬂpr i ngs,
Pa. A uni fﬁb@&ﬂ’?exﬁ Blo@er if sssﬂlﬁﬁrGSC lhg‘fﬁ‘ir?l% ﬁt A NAR! thee

article to eeze ex out absor otter, I's. repfaced

every 30 s@ su‘Hﬂg qi@ %Eﬁ%r"ﬁoﬁ Hram AR §RE wetghtiof thesor bent
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wei ghed to the nearest 0 gram and the dry wei ght" of the article, :
whi chever the case may be. Because of the flexi-bili ty requirenents of the
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It is preferred to keep the sanitary napkins 10 of the present

invention thin so that the sanitary napkins 10 of the present invention will
‘be unobtrusive and the user will have a low awareness of the sanitary |
napkin 10 of the present invention while it is being worn. The sanitary
napkin 10 shown in Figs. 1 and 2 has a caliper of about 1.9 millimeters.
The caliper of a sanitary napkin 10 is determined by the following test.

A comparator gauge, and specifically the Ames, Model 130 with djal
indicator Model 482, available from the B.C. Ames, Company of
Waltham, Mass. is needed. The comparator gauge should have a circular
comparator foot made of aluminum and having a weight of 10.0 grams
and a contact surface of 5.16 square centimeters. The comparator gauge
is zeroed. An 80.0 grams stainless steel weight is placed on the spindle
extending above the comparator dial. ‘The comparator foot is raised and
the napkin, with any panty adhesive release paper being removed, is
placed garment surface down on the base plate. The napkin is positioned
on the base plate so that when the foot is lowered it is in the center of the
napkin. “ Try to smooth out or avoid any wrinkles in the napkin, Gently

- lower the foot onto the napkin. Determine the napkin caliper by reading
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conpar at or gauge, and specifically t hd9Anes, Mbdel 130 with dial indicator
Model 482, avail-abl-e fromthe B.C. Anes, Company of Waltham Mass. is

e AR SRR e Wi odt Gt aRRECM BR) 17 ©

squar e caapkimt dlapeaﬂtheanummmnt ntun:&nseﬁmnmnamoﬁ theandssofii nl ess

t eel t di al .

The comp oot |S ralse e°napki any pan eS|Le e
5&@%9#&;&8@%&:&&1 £l§ g&ge & & @@Tﬁggﬁﬁp

The conp
rel-ease fiheavmgego eﬂm re ﬁ%&@%%ﬂhﬂie base -

pl ate. Tlibt%el 4 r?n aa mebﬁégreéedﬁn%nhbﬁtha%ea da'l@e&oot I's

| ower ed ' the napki n. nDQ ar old an
wri nkl esOfrleﬁwgl% m JmEEES, ‘5 weyrﬁrﬁ&)f éhﬂ &lbor\‘ 333? erm ney
the napkingillimeten, dnd nﬁmlpﬁfetably less than about 2.0 millimeters. 19

t he conparator di al 30 seconds after-the foot comes in contact with the
napki‘'n. Repeat the measurement 3.0 centimeters form each of the ends of the

~ absor benrAmaltemaivalendgpdmntcnﬂgaisamtaay napkir 10 of- th#sprésente napkl n. The
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t he f | apattachmentymeans 3l on sheiri garment: surfa so that the flaps 70 .

be folded back under the panty and attached to the garment facing side of

the panty. In this way, the flaps 70 serve to keep the napkin 10 properly

positioned in the panty. A preferred attachment means 71 is a pressure-

sensitive adhesive, as is well known in the art. Alternatively, the flaps 70

~ may be attached to each other on the underside of the panty by the
attachment means 71 without being affixed to the panty.

A number of sanitary napkins having flaps suitable or adaptable for use
‘with the sanitary napkins 10 of the present invention are known. such
flaps are disclosed in US Pat. No. 4,687,478, entitled "Shaped Sanitary
Napkin With Flaps", which patent issued to Van Tilburg on August 18,
1987, US Pat, No. 4.608,047 entitled "Sanitary Napkin Attachment -
Means", which patent issued to Mattingly on August 26, 1986, US Pat.
-No. 4,589,876, entitled "Sanitary Napkin®, which patent issued to Van,
Tilburg on May 20, 1986, and US Pat. No. 4,285,343, entitled "Sanitary
Napkin", which patent issued to McNair on August 25, 1981, all of which
~ patents are incorporated herein by reference.
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No. 4,285 343 entltled "Sanitary Napkin", which patent issued.to McNair on
August 25, 1981, all .of which patents are incorporated herein by reference.
20 Anot her al'ternative enbodi nent of a sanitary napkin 10 of the present
invention is shown in Fig. 5. Like the napkin 10 shown in Fig. 4, this
napkin 10 al so has flaps 70, only of a different configuration. In this
enbodi ment, the flaps 70 are conprised only of thhe topsheet 25 and the
barrier sheet 55. WHAT IS CLAIMED IS 1. Sani-t ary napkin havi ng
a liquid pervious topsheet, a I|qU|d- -
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2.  Sanitary napkin according to claim 1, characterized in that at least
one further tissue sheet is located between the first and the second tissue
sheets, the at least one further tissue sheet having a higher density than
the ﬁrst tissue sheet and a lower densxty than the second txssue sheet

Y

3. Samtary napkin according to claim 2, characterized in that at least
two further tissue sheets of different density are located between the first
and second tissue sheet, the density of a further tissue sheet located closer
to the topsheet being lower than the density of the further tissue sheets
_located closer to the retention layer.

4.  Sanitary napkin according to any of the previous claims,
- characterized in that the retention layer comprises a laminate of two
: retention tissue sheets between which a layer of absorbent gelling materxal
. . is interposed. :

5.  Sanitary napkins according to any of the previous claims,
characterized in that the caliper of the absorbent core is smaller than 3
mm, the tissue sheets havmg a cahper between 0.1 and 1 mm, preferably
between 0.2 and 0.5 mm.

e -.m R i ""”f
200
. LS .

This Sheet Has Been Replaced

Bl ||||l| I |I| i




