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THIN, FLEXIBLE SANITARY NAPKIN 
. This' i1li i1i11iili' 

THOMAS W. OSBORN, III 

BACKGROUNQ OF THE INVENTION 

1. Field of the Invention 

The present invent1.on relates to female sanitary ·napkins. 
Particularly, the present invention conc.erns thin, flexible 
sanitary napkins offering 'enhanced . fit and comfort through' a 
construction which promotes a continuously self-conforming 
anatomical cooperation of the sanitary napkin to the wearer to 
yield a high.ly effective absorbent device. 

2. Background Art 

- All manner and variety of absorbent articles configured for 
the absorption of body fluids such as menses, urine and feces are, 
of course, well known. With respect to feminine_ prote~tion 

devices, the art has offered two basic' types; sanitary napkins 
. hav~ been developed for external we~r about the pudendal region 
while tampons have been developed for internal wear within the 
vaginal cavity for interruption of menstrual flow.therefrom. Such 
tampon devices are disclosed in U.S. Patent 4,412,833, entitled 
•Tampon _Applicator\ which patent issued to W~igner et al. on 
Nov~mber 1, 1983, .-.~~d U.S. Patent 4,413,986, entitled •Tampon 
Assembly With Means .For Sterile Insertion•, which patent issued to 
Jacobs on .. Nov~mber 8; 1983., 

Hybrid devices which attempt to merge the structural features 
of the sanitary napkins and the tampons into a 'single device have 
also been proposed. Such hybrid devices are dhclosed in U.S. 
Patent 2,0929346, entitled "Catamenial Pad", which patent issued 
to Arone on September 7, 1937, and U.S. Patent 3,905,372, ·entitled 
"Feminine Hygiene Protective Shield", which patent issued ·to · 
Denkinger on September· 16, 1975. Other less intrusive hybrid 

1-'--



2 

devices are known as labial or interlab;al sanitary napkins and 
are characterized by having a portion wMch at least partially 
resides within the wearer's vestibule and a portion which at least . . . 
partially resides external of the wearer's vestibule. Such 
devices are disclosed in u.s. Patent 2,662,527, ent1tled "Sanitary 
Pad", which patent issued to Jacks on December 15, 1953, and U.S. 
Patent 4,631,062, entitled ~labial Sanitary Pad", which patent 
issued to Lassen et al. on December 23, 1986. 

Wi.th respect to sanitary napkins, at least two general cl asses . . 
pertinent to the present invention. exist. One such class is for 
the absorption of medium to high menstrual flows. These sanitary 
napkins offer a fairly high absorptive capac;ty. Absorptive 
capacity is connonly achieved by providing the napkin with· a 
fairly th.ick and bulky absorbent member, comonly. fluff pulp.· 
Sanitary napkins of this class are disclosed in U.S. Patent 
3,294,091, entitled •.sanitary Napkin", which patent issued to 
Morse on December 27, 1966, U.S. Patent 4,654,040, entitled· 
"Smooth-Edged Contoured Sanitary Napkin", which patent issued 
to Luceri on March 3.1, 1987, and U.S. Patent 4;687 ,478, entitled 

. . 
"Sanitary Napkin With Flaps•, which .Patent issued to Vari Tilburg. 
on August 18, 1987.. Such sanitary napkins theoretically have a 
high absorptive ·capacity, however, when the sanitary napkin is 
worn and subjected to the compressive forces of the wearer's 
thighs and pudendal region, the fluff .pu~p core simply compa_cts 
or bunches into an arbUrary, but . generally rope-like shape~. 

Such napkins connonly shift from thefr original placement so that 
after only a short wearing time, the napkin might.only. partially, 
if at all, be beneath the wearer's vaginal orifice or vestibule. 
Thus, in use, these sanitary napkins sometimes offer very little 
absorption. Further, the rolling and twfsting . of ·these napkins 
may create soiling on the wearer's_ panties.and skin surfaces. In 
addition, the bulkiness .of these. napkins causes a· high degree of 
wearing awareness and may make them ·quite obtrusive when worn 
with tight fitting slacks, body suits or bathing su;ts. 

A second class of sanitary napkins are intended for 1 ight or 
low menstrual flows and are connonly referred to as p.anty 1 iners 
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or panty-shields •. San;~ary napkins of this·type are disclosed in 
U.S. Patent 4,681,578, · entitled "Pantiliner With Ventilat;on 
Areas", which patent . issued to Anderson· and Brandt on July 21, 
1987. San;tary napkins of this class, as a group, are tMnner, 
somewhat more fl exi b 1 e and· genera 11 y more comfort ab 1 e than t~ose 

of the first class, however, they lack the absorptive capacity of 
the napkins of the first class. 

Therefore, there exists a real consumer· need for a sanitary 
napkin which is thin· and flexible, thereby offering enhanced fit 
and. comfort, yet having a fluid capacity great enough for use 

· with medium to high menstrual flows thereby allaying consumer 
fears of leakage and staining. 

Therefore, it is an object of the present invention to provide 
a sani~ary napki_n which is thin and flexible and. whiCh ·is 

absorbent· enough to absorb and contain mediu11 to high menstrual 
flows. 

It is an additional object of the present invention to provide 
a sanitary napkin_ which will closely conform. to the various 
anatomical shapes of the female urogenital and but~ocks region. 

~t is an additional object of the present invention to provide 
a sani~ary napkin which.offers enhanced fit and comfort and a low 
degree of wearing awareness. 

It is an additional object of the pre$ent invention to provide 
a thin and flexible sanitary napkin having _laterally extending 
flaps configured to drape over the· side edges of the wearer's 
panties in the crotch portion· thus being disposed between the 
side edges of the wearer's panties in the crotch portion and the 
wearer's thighs. 

It is an additional object of the present invention to provide 
the 1atera11 y extending flaps with an attachment means on their 
garment facing surface so that the flaps can wrap around the side 
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edges· of the wearer's panties in the crotch portion and be 
attached to the gannent facing side of the wearer's panties in 
order to provide ~rotection from soiling and so. as to keep the 
napkin properly position~d in the wea~er's panties. 

These and other objects of the present invention . wil 1 be 
·more re~dily apparent. when considered in reference to the 

following description and when taken in conjunction with the 
accompanyfng drawings. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a sanitary napkin 
having a body surface and a garme~t surface and being comprised 
of an absorbent ·means underlayed by a liquid barr:ier means~ 

wherein the sanitary napkin 1s relatively highly flexible and has a 
capacity gr:eat enough to handle medium to high menstrual flows,_ 
is provided. In a preferred embodiment, the sanitary napkin 
comprises, from the body surf ace down, an apertured fonned f i 1 '!' 
topsheet, an apertured nonwoven wipe acquisition · sheet, a . 
wet-l_aid tissue, a superabsorbent core, .and a barrier sheet. 
Preferably, the central width of the absorbents is at least about 
7.0 centimeters and the caliper of the napkin as a whole is less 
than about 2.5 millimeters. · In a preferred embodiment, the 
napkin has laterally extending flaps which drape over the edges 
of the wearer's panties in the crotch and are attacha~le to the 
·garment side of the wearer's panties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a top plan view of a preferred sanitary napkin 
·embodii:nent of the present invention with · portions being torn 
away to show underlying structure: 

Figure 2 is a lateral cross-sectional° view of the preferred 
sanitary napkin embodiment shown in Figure 1 taken along 1 ine 
2-2 of Figure 1. 
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Figure 3 is a top plan view of a.preferred topsheet and wipe 
acquisition sheet laminate with portions· of the topsheet being torn 
away to show underlying structure. 

Figure 4 is a top plan view· of an alternatively preferred 
sanitary napkin embodiment of the present invention with portions 
being torn away to show underlying structure. 

Figure 5 is a top plan view of another· alternatively 
preferred sanitary napkin embodiment of the present invention 
with portions being torn away to show underlying strutture • 

. QETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

The· present invention relates to female sanitary napkins and· 
in particular to san'ft·ary napki~s which are thin and flexible and 
offer enhanced.fit, comfort, and containment. 

As used herein, the term •sanitary napkin" refers to an 
artkle which 1s worn by females adjacent to the pudendal region 

·and which is intended to absorb and. co~tain the various exudates 
which. are discharged from the body (e.g. , b 1 ood, menses and 
urine) and which is iiitended to be .discarded after a single use 
(i.e., it is not intended to be laundered or otherwise restored or 
reused). InterlabiaJ devi~es which reside partially within and 
partially external of the wearer's. vestibule are also wUhin the 
scope of this invention. As used herein, the term "pudendal • 
refers to the externally visible female genital fa and 1s 1 imited· to 
the labia majora, the labia minora, the clitoris, and the vestibule. 

A preferred embodiment of a· sanitary napkin 10 of the 
present invention is shown in Figures 1 and 2. As can be seen 
in Figures "I and 2, a -preferred. sanitary napkin 10 basically 
comprtses an absorbent means 13 and a· 1 iquid impermeable barrier 
means . 16. The absorbent means 13 may be any means which is 
generally compressible, conformable, non-irritating to the wearer's 
skin and capable of absorbing and containing body exudates such 
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as menses, blood and urine. Preferably, the absorbent means · 13 
·maintains integr;ty whefl wetted, in use. The absorbent means 13 
has a first major surface 19 and a second major surface 22. The - . 
barrier means 16 is adjacent the s_econd major surface 22 of the 
absorbent means 13. The barrier means 16 may be any . means 
which is flexible and 1 iquid impervious and which preven.ts the 
exudates absorbed and contained. ;n the absorbent means 13 from 
wetting articles wMch contact the sanitary napkin 10 such as 
panties. 

In the preferred embodiment shown in Figu_res 1 and 2, the 
absorbent means 13 .is comprised of a liquid permeable topsheet 
25, a liquid. permeable wipe acqu1s;tion sheet 28, a wet-laid tiss.ue 
sheet 31 and an absorbent core· 34. In the preferred embodiment 
shown in Figures 1 and 2, the barrier ·means 16 is a barrier 
sheet.. The absorbent core 34 is comprised of · hydroge 1-fomi ng 
material 37 disposed. between two air-laid tissue ·sheets 40 and 43. 
The sanitary napkin 10 has. side edges 11 and end edges 12 which 
together fom the periphery 15 of the sanitary napkin 10. The 
sanitary napkin 10 has a body surface 26 wh~ch · .. is generally 
defined by the topsheet 25 and a garment surface 11· which is 
generally defined by the barrier sheet 16. 

Lo~king at some of the elements of ihe sanitary napkin 10 
more specifically, ·the absorbent core 34 may be any means which 
is generally compre·ssible, ·conformable, non-irritating to the 
wearer's skin and capable of absorbing and containing body. 
exudates. The absorben~ core 34 has a first ·major surface 46, a 
second major surf ace 49, a pair of e"nd edges 52 and a pair of 
side edges 55. The absorbent core 34 may be manufactured in a 
wide variety of sizes and shapes (e.g., rectangular, hourglass, 
etc. ) • A pref erred shape of the · absorbent core 34 is the 
dogbone shape shown in Figure 1. This preferred absorbent core 
34 is about 22.0 centimeters long (longitudinal dimension along the 
longitudinal cent~rline 58), about 7.0 centimeters.wide across its 
midportion (lateral dimension along the lateral centerline 6.1) and 
about 8.0 centimeters wide across its widest portion (lateral 



7 

I 

d~mension)·. The absorbent core 34 is s,Y1111etrically configured 
for ease of manufacture and so that no conscious effort is 
required b~ the wearer ·to prope~ly place the napkin 10 in the 
direction it should be worn. The niidportion·is configure~·to 
basically conform to the wearer's thighs and to the thinner crotch 
portion of the .wearer's pa~tie$ so as to prevent excessive 
bunching. The size of the absorbent core 34 may be varied to 
ac_conmodate wearers ranging in size and also ranging in l.he 
expected amount of exudate fluid volume. The absorbent core 34 
may be attached over the core's first or second major surfaces 46 
and 49, respectively, to adjacent members such as the topsheet 25 
and. barrier sheet 16 by any of the means well known in the art, 
such as by spray-gluing or .lines or spots of adhesive. Such 
attachment facilitates integrity and recoverability of the absorbent 
materials in use so as· to maintain an optimum degree ·of 
absorbency. Preferably, the absorbent core 34 has a wet-tensile 
strength in the cross-direction of at least about 100.0 grams per 
centimeter. Wet tensile strength is determinable by ASTM 
Standard 0 829-49. 

The absorbent core 34 may be manufactured from a wide 
variety of liquid absorbent materials co111110nly used in disposable 
sanitary · napkins, diapers, and other abso"Y'bent articles. 
Examp 1 es of su i tab 1 e absorbent materi a 1 s incl ude commi nuted wood 
pulp which is generally referred to as airfelt, creped cellulose 
wadding, absorbent foams, absorbent sponges; synthetic staple 
fibers, polymeric fi.bers, hydrogel-forming polymer gelling agents; 
or any equivalent materials or combinations of materials. A 
particularly preferred absorbent material are polymeric gelling 
agents. Po 1 ymeri c ge 11 i ng agents are those .11ateri a 1 s which, upon 
contact with fluids (1.e-., liquids) such as water or body fluids, 
imb.ibe such fluids and thereby form hydrogels. In this mariner; 
fluid discharged into the absorbent core- 34 can be acquired and 
held by the polymeric gelling agent, thereby providing the 
articles herein with enhanced abs.orbent capacity and/or improved 
fluid retention performance. 
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The polymeric gelling agent which is employed in the 
absorbent core 34 wil 1 gene.ra 11 y comprise particles of a 
substantially water-insoluble, slightly cross- linked, partially 
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 ge 111 ng agents · used· . in th is 
invention include those listed in U.S. Patent 4,654~039, entitled 
"Hydrogel-Forming Polymer Compositions For Use In Absorbent 
Structures", which issued to Brandt, Goldman and Ingl_in on . . 

March 31, 1987, and which patent is incorporated herein by 
reference. Preferred monomers include acrylic acid, methacryl ic 
acid, and 2-acrylamido-2-methyl propane sulfonic acid. Acrylic 
acid itself is especially preferred for preparation of the polymeric ' . 
ge 11 i ng agent ma teria 1. ' 

In the hydroge 1-f ormi ng po 1 ymeri e · ge 111 ng agent the 
polymeric component formed from unsaturated, acid-con~aining 

monomers may be grafted onto other ·types of polymer moieties 
such as starch or cellulose. Polyacrylate grafted starch materials 
of this type are especially preferred for use herein. 

Preferred polymer gelling agents which can be prepared from 
conventional types of monomers include hydrolyzed acrylonitrile 
grafted starch_, poly_aerylate grafted starch, _polyacrylates, malek 
an~ydride-based copolymers and combinations thereof. Especiall.y 
preferred are the polyacrylates and poly~crylate grafted starch. 

Whatever the nature of the basic polymer components of t~e 
hydrogel-forming polymeric gelling agents used in the ~bsorbent 
core 34 herein, such materials will in general be slightly 
cross_.linked. Cross~linking serves to render the 
hydrogel-forming polymer gelling agents usect in this invention 
substantially water-insoluble, and cross-linking thus in part 
determines the gel volume and extractable polymer characteristics 
of the hydrogels formed from. the polymeric gelling agents 
employed. Suitable cross-linking agents are well known in the 
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-art and include, for example, those described in greater detail in 

U.S. Patent 4,076,663, which. patent issued to Masuda et al. on 

February 28, 1978, and which patent 1s incorporated herein by 

reference.· Preferred cross-1 inking agents are the di- or 

polyesters of unsaturated mono- or polycarboxylic acids with 

polyol.s, .the b1sacrylamides and the di- or trially.l . amines. 

Especially · preferred cross-linking agents are 

N,N'-methylenebisacrylamide, trimethylol propane triacrylate and 

tria 11 yl amine. The cross-11 nki ng 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, hydrogel-forming polyme"ric 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 monomer~ 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 neutral lzed 

acid group-containing monomers is referred to herein as the 

•degree of neutralization.• 

The polymeric gelling agent ·materials used in the absorbent 

articles herein must have a relatively high capacity for imbibing 

fluids encountered in such· articles. The absorbent capacity of 
these materials can be quantified by referencing the •gel volume• 

of the polymeric gelling agents which are to.be selected for use 

in the present invention. 

For purposes of this i.nvention, gel volume can be defined in 
terms of· the amount of synthetic urine absorbed . by any given 
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polymeric gelling agent· and is specified as grams of synthetic 
urine pe_r· gram of polymeric gelling agent. Gel volume in 
synthetic urine can be determined by fonni ng a suspension of 
about 0.1-0.2 parts of dried polymeric gelling agent to be tested 
with about 20 parts of synthetic . urine.. This suspension is 
maintained at ambient temperature under gentle stirring for a time 

. sufficient, e.g., about 1 hour, for swelling equ11 ibrium 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 fonned hydrogel to.the total volume of the suspension. 

The ge 1 vo 1 ume of the ge 1 _1 i ng agents used in the absorbent 
core 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 60. 0, most preferably from about 22 . O to 
about 35.0 grams of synthetic urine per gram of polymeric gelling 
agent. 

Withfo the webs which fonn the layers of the absorbent 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 t~e 
core layers which· have. higher concentrations of gelling agent 
particles than do other regions or zones of the layers. 

In a preferred embod'iment, the sanitary napkin 10 of the 
present invention wi 11 have a hydroge 1-f onni ng po 1 ymeri c ge,11 i ng 
agent distributed throughout at least about 17 .O square 
centimeters of the napkin, more preferably throughout at least 
about 50.0 square centimeters of .the napkin, and most· preferably 
·throughout at least about 100.0 square ·centimeters of the napkin. 
Preferably, the hydrogel-forining polymeric. gelling agent will be 
distributed in an amount of from about 0.001 grams per square 
centimeter to about 0.009 grams per square centimeter, more 
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preferably of from about 0.003 grams per square centimeter to 
about 0.008 grams per square centimeter, and mo~t preferably 
from about 0.004 grams per square. centimeter to about 0.007 
grams per square centimeter. Preferably, the absorbent core. 34 
will contain from about 5.0I to about· 85.0I ·by weight of 
hydrogel-forming polymeric gelling agent, more preferably from 

about 10.0I to about 70.0I, and most preferably from about 15.~ 

to about 55.0I. 

In the preferred embodiment shown in Figure 2, the 
absorbent core 34 is a .laminate comprised _of a layer of 
superabsorbent polymer material 37 disposed between two air-1 aid 
tissues 40 and 43. A. suitable laminate is the superabsorbent 
laminate WATER-LOCK l-535 available from the Grain Processing 
Corporation of ~uscatine, Iowa (WATER-LOCK registered ·TM by 
Grain Proce·ssing · Corporation). Such superabsorbent laminates 
are disclosed in U.S. Patent· 4,467,012, entitled •composition For 
Absorbent Fflm And Method Of Preparation•, which patent issued 
to Pedersen· et al. on August 21, 1984, and U.S. Patent 
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 re_ference. The WATER~LOCK L-535 has ·a 
hydrogel polymer loading of o.oos. 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 absorbent core 34 and . provide a degree of 
absorbency. In the case of non-particulate hydrogel-forming 
polymer gelling agents which can be formed into fibrous sheets, 
foams or· films, the. non-particulate gelling agent ma.Y comprise 
from about 15S to about lOOS by weight of the absorbent core 34, 
more preferably of from about 40S to about lOOS, and most 
preferably of from about 6~. to about ~OOI •. The basis weight of 
such non-particulate superabsorbents may be from. about 0.002 to 
about 0.028 grams per square centimeter, more preferably of from 
about 0~003 to about 0."018, and most preferably of from about· 
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0.004 to· about 0.010. Two su;table and co11111erc1ally avail able 
non-part;culate absorbent m~terials for ~he absorbent core 34 are 
a double layer acrylic fibrous material available· under the 
tradename lanseal F from the Choli Company, LTD., of 'Higashi, 
Osaka Japan and a carboxymethylcellulose fibrous material. 
available under the tradename Aqualon C from Hercules, Inc. of 
Wilmington, Delaware. 

The total absorbent capacity of the absorbent core 34 should 
be compatible w;th th~ des~gn exudate loading for the intended 
use of the sanitary napkin 10. Further,' the absorbent capacity 
of the absorbent core .34 may be varied t.o acco11111odate wearers 
ranging in the expected amount of· exudate fluid volume. For 
instance, a different absorbent capacity may be utilized for 
sanitary napkins intended for daytime use as compared with those 
intended for nighttime use, or for sanitary napkins intended for 
use by teenage females .as compared "ith those intended for use 
by more mature women. 

It should be noted that the scope of the present.invention is· 
not intended to extend to sanitary napkins which are void of any 
superabsorbent. material and Which have a central ·absorbent 
member overlayed solely by nonwoven .materials, wherein the 
nonwoven materi ah have c_a11 per of 1 ess than O. 50 mi 11 imeters, as 
determined by the caliper·test, as later defined. 

Superimposed over the absorbent core 34 and extending 
about 3.0 millimeters ·beyond the edges 52 and 55 of the absorbent 
core 34 is the wet-laid tissue 31. The wet-laid tissue 31 is liquid 
permeable. A satisfactory wet-laid tissue 31 has a basis weight 
.of about 15.8 grams per square meter and an air permeability of 
about 30.5 cubic meters per minute per square meter at a 
pressure differential of about 12~8 millimeters of water. 
Preferably, the wet-laid tissue 31 maintains integrity when 
wetted, in use. The wet-laid tissue·· 31 preferably has a wet 
tensile strength in the cross-direction of at least about 15.0 
grams per centimeter. Suitable tissues 31 and their manufacture 

IThmlii~ llU1i[1il1iii~ 
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are disclosed in U.S. Patent 3,301,746, entitled "Process For 
Forming Absorbent Paper_ By Imprinting A Fabric Knuckle Pattern 
Thereon Prior To Drying And Paper Thereof", which pa~ent 

issued to Sanford and Sisson on January 31, 1967, and wMch· 
patent· is incorporated herein by reference. In a preferred 
embodiment, those parts of .the wet-laid tissue 31 which extend 
beyond the ·edges 52 · and SS of the absorbent core 34 · are 
associated with the barri.er sheet 16. The wet-1 aid tissue 31 may 
be associated with the barrier sheet· 16 by attachment means as 
are well known in the art such as by spray-gluing or lines or 
spots of adhesive. The wet-1 a id tissue 16 . serves a number of 
purposes. The tissue · 31 serves to confine. any loose 
superabsorbent material 37 b~tween·the tissue 31 and the barrier 
sheet 16 thereby preventi.ng the superabsorbent material 37 from 
coming in contact with the wearer's sk.i n ~ Al so, . the tissue 31 
improves lateral wicking of the absorbed ·exudates over the 
absorbent core 34 thereby providing a more even distribution of 
the exudates throughout the absorbent core 34 ~ Further, the 
tissue 31 provides some degree of absorbency -and further inhibits 
exudates which have reached and been absorbed by the absorbent 
core 34 from rewetting the wearer's skin. 

Superimposed over the wet-laid tissue 31 is a liquid 
. permeable wipe acquisition sheet 28. In a preferred embodiment, 
the wipe acquisition sheet 28 is a .nonwoven sheet. Jn the 
preferred embodiment shown in Figure 2, the sheet 28 is a 
spunlaced 70S/30S rayon/polyester fiber sheet. · Spunla~ed fabrics 
of this type are manufactured. by E. I. DuPont Nemours l 

Company· of Wilmington, Delaware, and are made available under 
the traden~ "SONTARA" (SONJ'ARA registered TM by E. I. 
DuPont Nemours l Company) • These fabrics are ava nab 1 e in a 
number of suUable styles, however~ Style 8407 in its apertured 
form, havin~ a basis weight of 0.005 gr~s per squar.e centimeter 
and a thickness of about 0.04 millimeters, is preferred. The. wipe 
acquisition sheet 28 extends beyond the edges of the wet-laid 
tissue 31 where it too is associated with the barrier sheet 16. 
The wipe acquisition sheet 28 greatly improves lateral wicking of 
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exudates. ·over the absorbent core 34 thereby providing a more 
even distribution of ihe exudates throughout the absorbent core 

. . . 
34. The lateral wicking of the wipe acquisition sheet 28 is 
important for the following reason. ·Many bulky prior art sanitary 
napkins rely on a high degree of vertical absorption at the point 

. where exudates are initially deposited. .In other words, because 
the absorbent cores of these napkins are fairly thick·, they can 
absorb a high degree of exudates throughout their thickness 
while utilizing only a small degree of their surface .area or lateral 
absorption capability. However, the relatively thin napkins 10 of 
the present invention have a comparatively· small degree of 
vertical absorption. Therefore, for a relatively large amount of 
exudates . to be absorbed, a wipe acqu i s 1 ti on sheet 28 which can 
l~terally disperse the exudates over a large surface ·area of the 
absorbent core 34 where the exudates can better and faster be 
vertically absorbed is· highly ·desirable. .Further, the wipe 
acquhition sheet 28 provides a fairly high degree of initial 
absorption during the time interval between the time exudates are 
deposited onto the topsheet 25 and the time they are absorbed by 
the absorbent· core 34. This property will be more specifically 
described later. 

Superimposed over the wipe acquisition sheet 28 is the liquid 
permeable topsheet 25. In a preferr.ed embodiment, the topsheet 
25 is associated ·With the wipe acquisition sheet 28 by 
spray-gluing the topsheet 25 to the surface of the wipe 
acquisition sheet 28. The topsheet 25 is compliant, s~ft feeling, 
and non-irritating to the wearer's skin. Further, the topsheet 25 
is liq':'id pervious, permitting liquid to readily transfer through 
its thickness. A suitable topsheet 25 may be ~anufactured from a 
wide range of ·materials such as polymeric materials, .formed 
thermoplastic films, apert~red plastic films, porous foams, 
reticulated foams, natural fibers (e.g.,· wood or cotton fibers), 
synthetic fibers (e.g., polyester or polypropylene fibers) or from 
a combination of natural and synthetic fibers, with apertured 
formed films being preferred; Formed films are preferred for the 
topshe.et 25 because they are pervious to liquids and yet 
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non-absorbent. Thus, the surface of the fonned film which h· in 
contact with the body remains dry, thereby reducing body soiling 
and· creating a more comfortable fee_l for the wearer. Suitable 
formed films are described in U.S. Patent 3,929,135, entitled 
•Absorptive Structure Having Tapered Cipillaries"1 which ·patent 
issued to Thompson on December 30,. 1975, U~S. Patent 4,324,246, 
ent-it 1 ed "Di sposab 1 e Absorbent Art 1c1 e Having A Stain Res 1 stant 
Topsheet", which patent issued to Mullane and Smith on April 13, 
1982, U.S. Patent 4,342,314, entitled "Resilient Plastic Web 
Exhibiting Fiber-like Properties"," which patent issued to· Radel 
and Thompson on August 3, 1982, and U.S. Patent 4,463,045, 
entitled "Macroscopi~ally Expanded Three-Dimensional Plastic Web 
Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile 
Impression", which ·patent issued to Ahr, Louis, Mullane, and · 
Ouellete on July 31, 1984, all of which pat~nts are incorporated 
herein by· reference. 

In a preferred embodiment of the present invention, the 
body surface 26 of the topsheet 25 ts hydrophilic. The 
hydrop~ilic body surface 26 helps liquid to transfer through the 
top sheet 25 faster than if the body surface 26 was not 
hydrophilic. This diminishes the likelihood that menstrual fiuid 
wi 11 fl ow off the topsheet 25 rather than being absorbed by the 
absorbent core 34.. In a preferred embodiment, the body surface 

· 26 of· the topsheet 25 is made hydrophilic by treating the body 
surface 26 with a surf~ctant. It is preferred that the. surfactant 
be substantially evenly and completely distributed throughout the 
body surface .26 of the top sheet 25. Th 1 s can be accomp 1 i shed by 

. any of the comon techniql.!es well known to those skilled in the 
art. For example, the surfactant can be applied to ~he topsheet 
25 by spraying, by padd.ing, or by the use ·of transfer rolls. 
Further, the surfactant can be incorporated into the polymeric 
materials·of a formed film topsheet or between or within the fibers. 
of a nonwoven topsheet. 

The barrier means 16 is adjacent the second major surface 22 
of the absorbent means 13. In a preferred embodiment, the 
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absorbent means 13 may be affixed over the second major surface 
22 of the absorbent me.ans ll to the barrier means 16. Any of . 
the co111nQn techniques ·well known in the art, such as 
spray-gluing or lines or spots of adheshe may be used for tMs 
purpose. The barrier means 16 generally def~nes the garment 
surface 17 of the sanitary napkin 10. The barrier means 16 may 
be any means which is impervious to liquids and which prevents 
exudates absorbed and contained in the absorbent means 13 from 
soiling articles, such.as panties, which come in contact with the . . 
garment surface 17 of the sanitary napkin 10. In the preferred 
embodiment of the sanitary napkin 10 illu.strated in Figures 1 and 
2, . the barrier means · 16 is a barrier sheet manufactured from a 
thin plastic film. Other flexible liquid impervious materials may 
also __ be used. Preferably, the barrier sheet 16 is a polyethylene 
film having a thickness of from about 0.012 millimeter to about 
0.051 millimeter. As used herein, the term •flexible• refers to 
materials which are compliant and which will readily conform to 
the general shape and contours-of the human body. . . 

A $Uitable polyethylene film is manufactured by Monsanto 
Chemical Corporation and ~arketed in the trade as Film No. 8020. 
The barrier sheet 16 is preferably embossed and/or matte finished 
to provide a more clothl ike appearance. Further, the barrier 
sheet 16 may permit· vapors to escape from the absorbent means 
13 while still preventing exudates from passing through the 
barrier sheet 16. 

Preferabl_y, the topsheet 25 and the barr1er sheet 16 have .. 
length and width dimensions generally large~ than the absorbent 
core 34 so that they extend beyond the edges 52 and 55 ·· of the 
absorbent core 34 where. they are associated together in a suitable . . 
manner.· As used herein, the term •associated• encompasses 
configurations whereby a first member is directly joined to a 
second . member and configurations whereby a first member is 
indirectly joined to a second member ·by affixing the first mem~er. 
to intermediate members which in turn are affixed to the second 
member. The extension of the topsheet 25 and/or the barrier 
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sheet 16 ·beyond the core end edges 52 and the core side edges 
55 of the absorbent core 34 form the end edges 11 an.~ the side 
edges 12, respectively, ·of the ·sanitary napki-n. 10. In a · 
preferred embodiment, the barrier sheet 16 and the topsheet 25 
have an. elliptical shape and extend beyond the absorbent core 34 
a·distance of at least about 1.0 centimeter where they·are joined 
directly to each other by attachment. means as are well known in 
the art. The attachment means may be, for example, a uniform 
continuous layer of adhesive a patterned layer of adhes.ive, or an 
array of separate lines or spots of adhesives. 

The sanitary napkin 10 of the present invention has a low 
flexure-resistance. · Thus, the sanitary napkin 10 of the present 
invention is highly flexible and conforms very well t.o the various 
shapes of the female urogenital region. Preferably, the sanitary 
napkin ·10 of the present invention has a flexure-resistance of -
less than about 300.0 grams, more. preferably about 250.0 grams, 
and still more preferably less than about 175.0 grams and most 
preferably less than about 130.0 grams. 

The flexure-resistance of a sanitary napkin is measured by 
peak bending stiffness. Peak bending stiffness is determined by 
a · test which is modeled after the ASTM D 4032-82 CIRCULAR 
BEND PROCEDURE, the · procedure being considerably modified 
and performed as follo~s. The CIRCULAR BEND PROCEDURE is 
a simultaneous multi-directional deformation of a material in which 
one face of a specimen becomes concave and the other face 
becomes convex. · The. ClRCULAR BEND. · PROCEDURE . ~hes a 
force value related to flexure-resistance, simultaneously averaging 
stiffness in all directions. 

APPARATUS: 

The apparatus 
PROCEDURE is 

necessary 
a modified 

for the CIRCULAR BEND 
Circular Bend Stiffness 

Tester, having the following parts: 
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A smooth-polished steel plate platform which is- 102.0 x 
102.o x 6.35 millimeters . having an 18.75 millimeter 
diameter orifice. The lap edge of the orifice should be -
at a 45 degree angle to a depth of-4.75 millimeter~. 

A plunger having an overall ·1ength of: 72.2 millimeters,· 
a diameter of 6. 25 mil 1i meters, a ba 11 nose having a 
radiu~ of ·2.97 millimeters and a needle-point extendfog 

. . . 
0.88 mi111meter·therefrom having a 0.33 millimeter base . . 
diameter and a point having a radius of less than 0.5 
millimeter, the plunger being mounted co'1centr1c with 
the orifice and having equal clearance on· all sides. 
Note that the needle-point is merely to prevent lateral 
movement of the test specimen during testing • 

. Therefore, if the needle-point significantly adversely 
affects the test specimen (for ·example, punctures an 
inflatable structure), than the needle-point should not 
be used. The bottom of th~ plunger should be set well 
above the top of the orifice plate. From this position, 
the downward stroke of the· ball nose ;s to the exact 
bottom of the plate orifice. 

A force-measurement gauge and more specifically an 
Instron inverted compression load cell. The load cell 
has a 1 oad range of .from about O. O to about 2000. O 
grams. 

An actuator, . and more specifically the Instron Model 
No. 1122 having an inverted compression load cell. 1he 
lnstron 1122 is made ·by the Instron Engineering 
Corporation., Canton, Massachusetts. 

NUMBER ANO PREPARATION OF SPECIMENS 

In order to perform the procedure for this test, as 
explained below, five representative sanitary napkins 
are necessary. From one of the five napkins to be 

:ff his Sheet Has Been Replace< 
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tested, some number "Y" of .37 .5 x 37 .5 millimeter test 
specimens are cut. Specimens having portions in which 
a topsheet is 'joined directly to a bar_rhr sheet or wh.ich 
are a laminate of a topsheet, two-or less tissue sheets 
and a barrier sheet, should not be tested. The reason 
that these specimens are not tested is due to the 
realization that prior art napkins exist in -which a 
top sheet is Joined to- a barrier sheet beyond the edges 
of an absorbent _core in the periphery of the napkin, 
such portions of which are highly flexible. However, 
the present· invention is more concerned with the overall 
flexibility of the sanitary napkin and not merely the 
peripheral portions thereof and, therefore, the 
fl exi bil i ty of the present invention is more conc_erned 
with the flexibility of the significant absorbent portions 
of the sanitary napkin. If any of these significant 
absorbent portions -of the sanitary napkin meet the 
parameters of this test, then the sanitary napkin 
satisfies the test. Therefore, i number of different 
specimens should be tested from each sanitary napkin. 
Certainly, the structu_rally most flexible portion of the 
sanitary napkin should be tested, excludi-ng those: 
portions excluded above. The test speci~ens. should 
not b~ folded or bent by the test 1>erson, and the 
handling of specimens must· be kept to a minimum and to 
the edges to avoid affecting flexural-resist4nce 
properties. From the four remaining sanitary napkins, 
an equal number "Y" of 37 .5 x 37 .5 millimeter 
specimens, identical to the specimens cut from the first 
napkin, are cut. Thus, the test person should have 
"Y" number of sets of five identical specimens. 

PROCEDURE 

The procedure for the CIRCULAR BEND PROCEDURE is 
as f~llows. The specimens are conditioned by_ leaving 
them in a room which is 21 ± 1•c and 50 ± 2S relative 

lThis 1iiii1 l1ii10011lii 
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humidity for a period of two hours~ The test plate is 
leveled. The plunger speed ;s set at 50.0.cent;meters 
per minute· per· full stroke length. A specimen 1s 

centered on the orifice platform below the plunger such 
that the body surface 26 of the specimen is facing the 
plunger and the garmeAt Sllrface 17 of the specimen is 
fa~ing the platform. The indicator zero is checked and 
adjusted, if necessary. The· plunger is actuated. 
Touching the ,specimen during the testing should be 
avoided. The maximum force reading to the nearest 
gram is recorded.· The above steps are repeated unt 11 

all five of the identical specimens have been tested. 

CALCULATIONS 

The peak bending stiffness for each specimen 1s the 
maximum force reading f~r that specimen. Remember 
that •y• number of sets of five identical specimens were 
cut. Each set of five identical specimens is tested and 
the five va 1 ues received for that set are averaged. 
Thus, the test person now has an average value for 
each of the "Y" sets tested. Remember, if any of the 
sigoificantly absorbent portions of the sanitary napkin 
have the requisite flexure-resistance, then the napkin 
satisfies the parameters of this test. Therefore, the 
flexure-resistance for a particularly designed sanitary 
napkin is· the greatest of these average peak bending 
stiffnesses. 

As alluded . to earlier, .the combin.ation of topsheet 25 ·and 
wipe acquisition sheet 28 imparts some benef1c"ial properties to the 
sani.tary napkin 10. In particular, the combination of an 
apertured formed film topsheet 25 superim~osed over an aperture~ 

nonwoven wipe acquisition sheet 28 h beneficial. A preferred 
wipe acquisition sheet 28 is the ·previously described SON"(ARA 

. . 

8407. An enlarged depiction of such an arrangement is shown in 
Figure 3. Such a combination is even more beneficial when the 
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nonwoven -wipe acquisHion sheet 28 is formed or positfaned such 
that no fiber bundles 89 of the sheet 28 are beneath ·some of the 
apertures 83 of the formed film topsheet 25 (i.e., the aper~ures 
in the two sheets 25 and 28 are aligned) while beneath other 

. apertures 83 of the formed f 11 m topsheet 25 f; ber bundles 89 of 
the nonwoven sheet 28 are present (i.e., apertures in the two 
sheets 25 and 28 are not aHgned). Such an arrangement is· 
readily apparent in Figure 3, wherein the apertures 86 of the 
nonwoven sheet 28 are larger than the -apertures 83 of the form~d 
film topsheet 25. Such an arraogement provides the sanitary 
napkin 10 at least two beneficial properties: enhanced guslr . . 
acquisition and enhanced wipe acquhiUon. Gush · acqu1s;tion 1s 
enhanced in . those areas where the apertures 83 of the topsheet 
25 are aligned with the apertures 86 of the no~woven wipe 
acquisition sheet 28. The aligned apertures 83 and 86 provide a 
direct route' for exudates to flow from the body surface 26 of the 
tops~eet. 25 to the central absorbent materials of the napkin 10. 
Further, the apertures 83 and.86 themselves are able to contain a 
degree of fluid within their walls or boundaries until such fluid is 
absorbed. Wipe acquhition, which is the ability to pull Hquid 
exudates from the wearer's skin into the absorbent material of the 
napkin 10, is enhanced in ·those areas where fiber bundles 89 of 
the nonwoven wipe acquisition. sheet 28 are aligned such that the 
fiber bundles 89 are beneath the openings of the apertures 83 of 
the topsheet.25. 

· · As just mentioned, wipe acquisition is. critical in those 
regions where the· topsheet- 25 1s in contact with exudates on the 
wearer's .skin. In such areas, the sanitary napkin 10 is likely 
under compressive forces from· the wearer's body. When such is 
the case, the fiber. bundles f9 .of the nonwoven wip' acquisition 
sheet 28 beneath the apertures 83 of the top sheet 25 are farced 
somewhat up into the apertures 83 of the topsheet 25, closer to 
the wearer's skin. Obviously, _the spaces between the fiber 

· bundles 89 and the wa 11 s of the apertures 83 · or between the 
fibers of the fibel'.' bundles 89 themselves will be less than the 
spaces which were between _only the walls o.f the apertures 83. 

Thi•1ir1~ llii1r11111r 
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These spaces are capfllaries. As is well known in the art, as 
.capillary spaces are decreased, capfllary ~r drawing action is 
increased. Thus, the capillary action in these apertures 83 
where -fiber bundles 89 are present is increased and the sanitary 
napkin 10 is better able to draw exudates from the wearer's skin 
into these capillaries and eventually into .the central absorbent 
mat.erials of the san;tary napkin 10. 

Although all of the apertures 83 of the topsheet 25 are 
referenced by the numera~ •93•, for the following teaching 
purposes, specific reference 1s directed to the aperture of Figure 
3 specifically labeled and designated "83" •. The specific aperture 
83 referenced is an examp 1 e in which · an aperture 83 of the 
topsheet 25 is aligned with an aperture 86 of the nonwoveri wipe 
acquisition sheet 28. Theoretically, such an aperture is useful 
for gush acquisition since exudates have uninterrupted flow from 
the body surf ace 26 of the top sheet 25 to the cent.ra 1 absorbent 
material (not shown). Next, attention is ~frected to the_ aperture 
83 immediately to the right of the ~pecific aperture 83 just 
referenced. As seen, this aperture 83 is superimposed over a 
fiber bundle 89 of t~e nonwoven wipe acquisition sheet 28. 
Theoretically, exudates that flow into the ap~rture 83 will enter 
the c·api 11 art es of the fiber buridl e 89. The exudates wi 11 then 
either be pulled or absorbed into the ·central absorbent materials 
or wicked to intersecting fiber bundles 89; then wicked further to 
other intersecting fibe·r bundles 89, and so on, untn the exudates 
are absorbed into .a more l~terally distant portion of ·the central 
absorbent materials. Hence, a large portion of the total 
absorbent capacity of the· absorbent materials can be utilized. 

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 na·pki-n 10 of the present invention has a test capacity of at 
least about 8.0 .grams, more preferably of at least about 15.0 
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grams, and most preferably of at least about · 18.0 grams. 
Preferably, the napkin 10 of the present invention has a total 
capacity of at least ·about 20.0 grams, more preferab!Y of at least 
about 30.0 grams, and most preferably of at least about 40.0 
grams. 

The test and total capacities of a sanitary napkin are 
determined as follows. Any panty adhesive release paper is 
removed from the napkin to be tested. To determine test 
capacity, a 4.75 x 14.0 centimeters portio·n, or any other 
configuration having 66.S· square centimeters, of. the sanitary 

.napkin ~s cut from th~ portion of the sanitary napkin which would 
be· centered· under the vaginal orifice when the sanitary napkin is 
worn. Total capacity. is determined usin~ the ~ntire napkin minus 
any re 1 ease paper. The art 1 cl e is weighed to the nearest 0 .1 
gram. The article is then submerged in a beaker of sterile saline 
(obtainable from the Baxter Travenol Company of Deerfield, 
Illinois), such that the article is totally submerged and is not 
bent or otherwise twisted or folded. The article is submerged for 
10 minutes. The article is removed fro~ the saline and 
suspended for two minutes in a vertical position to allow the 
saline to drain out of the article. The article is then placed body 
facing surface down onto an absorbent blotter, such as the filter 
paper 1631 avaflable from the Filtration Science Corp., 
Eaton-Dikeman Division of Mount Holly Springs, Penn·sylvania. A 
uniform 17 .6 grams per square cent1meter load is placed_ over the 
article to squ~eze ·excess fluid oqt. The absorbent blotter is 
replaced every 30 seconds until the amount of ~~id transferred to 
the absorbent blotter is less than 0.5 grams in a 30 ·second 
period. Next, the article is weighed to the nearest · O .1 gram and 
the dry weight of the article is subtracted. The difference in 
grams is the test or total capacity of the article, whichever the 
case .may be. · 

The central absorbent width 63 of absorbent material of the 
sanitary. napkin 10 of the ·present invention is an important 
parameter. The term •central absorbent width• · refers · to a 

Hh~ 1\i~ l1iml1iii 
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s~eci.fic ·area of the sanitary napkin 10 determinable as follows, 
reference being had. to Figure 5. A point 64 on the sanitary 
napkin 10 which is disposed ~eneath the center of the vaginal 
orifice, when worn, is 1 ocated. . A p 1 ane 6_5 para 11e1 to the 1atera1 
centerline- 61 and 3.75 centimeters forward from the point 64 in 
the direction of the wearer's mans pubis is located. Ano.ther 
plane 66 parallel to the lateral centerline 61 and 5.0 centimeters 
rearward from the point 64 in the direction of the wearer's 
buttocks is also located. The greatest flat-out, uncompressed, 
unmanipulated, lateral width of absorbent material of the sanitary 
napkin 10 between the planes 65 and 66 is "the central absorbent 
width 63 of the sanitary napkin 10. It matters not whether the 
absorbent material is a single sheet, overlapping sheets, 
staggered sheets, etc., and· it matters not whether the absorbent 
material is a nonwoven _sheet, an absorbent topsheet, an 
absorbent core, a tissue, synthetic staple fibers, etc. For 
example, a sanitary napkin 10 of. the present invention might ·have 
a wipe acqu"isition sheet 28 or a wet-laid tissue 31 having a width 
of about 7. 75 centimeters and an absorbeni core 34 having a 
width of - about ·3.8 centimeters. Thus, in this example, the 
sanitary napkin 10 has a central absorbent width 63 of 1. 75 
centimeters. 

The sanitary napkin· 10 should preferably be scaled to the 
·width of the crotch of the underwear of the wearer. A sanitary 
napkin 10 having a central absorbent width 63 which registers the 
absorbent 13 with the edges of the underwear crotch is 
particularly preferred. For relatively narrower underwear 
crotches, having a width of about 3.7 to about 6.4 centimeters, a 
sanitary napkin having a. central absorbent width 63 of about 3.7 
to about 6.4 centimeters works well. 

The total width of the napkin 10 is scaled to the central 
absorbent width 63, and should be- about 0.6 to about 1.0 
centimeters greater than the central absorbent width 63, due to 
the additional margin necessary to join the edges of the topsheet 
25 and barrier sheet 16 together. Generally- about 0.3 to about . _. 
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0.5 centimeters are necessary at each edge of the napkin 10 to 
join the topsheet 25 to the barrier sheet 16. Thus, a· napkin 
having .a central absorbent width 63 of about 3. 7 to about 6.4 
centimeters wfll have a total width ranging from about 4.3 to 4.7 
centimeters to about 7;0 to 7.4 centimeters. 

The sanitary napkin 10 of one embodiment ~f the present 
inve_ntion intended for underwear having a relatively greater 
crotch width should have a centra 1 absorbent width 63 ·of at 1 east 
about 6.5 centimeters, more preferably of at least about 7 .o 
centimeters, more preferably of at 1 east about 7. 75 ·cent i me~ers, 
and most preferably of at least about 9.0 centimeters. 

As the central absorbent width 63 of the sanitary napkin 10 
diminishes, the total capacity, as determined by the 
aforementioned Test Procedure, will proportionally diminish, 
unless the sanitary napkin 10 is lengthened in the longitudinal 
direction. Because a pad which is excessively lengthened may 
not be comfortable to wear, it .is acceptable~ for a pad having a 
central absorbent width 63 of about 6.2 centimeters or less to 

·have a reduced total capacity. ·For such an arrangement a 
sanitary napkin 10 having. a total capacity of about 14 grams has 
been. found to work well. 

• 
·The central absorbent width 6.3 of the sanitary napkin 10 of 

the present invention is be 1 i eved important for the fo 11 owing 
reason. As stated previously, the sanitary napkin 10 of the 
present invention relies more on the· lateral distribution· of 
exudates over or through a relatively large surface area of the 
absorbent core 34 rather than on a high degree of vertical 
absorption common to many prior art sanitary napkins. Therefore, 
because exudates which are distributed onto· the topsheet 25 may 
not be quickly absorbed before they migrate across the topsheet 
25, it is important to contain such exudates pending absorption. 
The specified·central absorbent width 63 of the sanitary napkin 10 
of the present i_n.vention has been determined based on the tfidth of 
a flexible napkin which will cup around the labia in the .region of 

.. 
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the vaginal orifice such that at least the edges of the absorbent 
material are positioned in the uppermost part of the wearer's legs 
at the crotch. Thus, the sanitary napkin 10 and the absorbent 
material may be cupped shaped in the surrounding regions of the 
vaginal orifice and exudates deposited thereon will be contained 
until absorbed. 

Because of the flexibility requirements of the sanitary 
napkins 10-of the present inventi-on, it is likely that the sanitary 
napkins 10 of the present invention will be relatively thin. It is 
preferred to keep . the. sanitary napkins 10 of the present 
invention . thin so t~at 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 Figures 
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 dial indicator Model 482, avail able from the B.C. Ames, 
Compa~y. of Waltham, Massachusetts 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 spi_ndle 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 the· comparator dial 30 
seconds. after the foot comes in contact with the napkin. Repeat 
the mea$urement 3.0 centimeters from· each of the ends of the 
absorbent material along the longitudinal centerline 58 of the 
napkin. The average of the three readings is the caliper of the 
sanitary napkin.· Preferably, the sanitary. napkins 10 of the 
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present ·invention have a caliper of less than about 2.6 
mil 1i meters, more preferab 1 y 1 ess than abou~ 2. 2 mil 1 i meters, and 
most preferably less than about 2.0 millimeters. The ca1iper _of 
the sanitary napkin of the present invention may be increased, in 
a less preferred embodiment, proportfanal to an increase in the 
flexure-resistance. If the flexure-resistance 1s increased to 
greater than about 400 grams, or even greater than about 500 
grams' the ca 11 i per may be increased to as much as about 4. 0 to 
about 5.0 millimeters, but preferably 1s not greater than about 
3.0 millimeters. 

An alternative embodiment of a · sanit~ry napkin l~ of the 
present invention 1s shown in Figure 4. In this embodiment, the 
sanitary napkin 10 has tw~ flaps 70 each of which.are adjacent to 
and. extend laterally from a side edge 55 of the absorbent core 
34. The flaps. 70 are configured to drape over the edges of the 
wearer's· pant-ies. in the crotch region so that the flaps 70 are 
disposed between the edges of the wearer's panties and the 
wearer's thighs. The flaps 70 serve at least two purposes. 
lirst, the flaps 70 help serve to prevent soiling of t~e wearer's · 
body and panties by menstrual fluid. Second, the flaps 70 are 
preferably provided with attachment means 71 on their garment 
surface 17 so that the flaps 70 can be folded back under the 
panty and at.tached 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 attac_hment 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. 

In the preferred embodiment shown, the flaps 70 are 
comprised of topsheet .25, tissue 31, and barrier sheet 16. 
Further, ·in the embodiment shown, the flaps. 70 are unitary with 
the laminae of the napkin 10. · In other words, the topsheet 25, 
tissue'31 and barrier sheet 16 simply extend laterally beyond the 
core 34 to form the flaps 70. However, the flaps 70 need not. be 

jThi•1if Iii~ ii1i1Hl1iUi' 



28 

unitary with the napkin 10 but can be separate elements which 
are affixed to the napkin 10. Further, the flaps 70 can be 
comprised of a single substrate or other laminae configurations. 
It is recomended, however, that the flaps 70 have a 1 iquid 
impervious bar_rier sheet 16. The barrier sheet , 16 prevents 
exudates which reach· the flaps 70 from soi ling the edges of the 
wearer's pantjes. Further, it is preferable that the flaps 70 be 
provided with an absorbent layer, at least to a point beyond the 
edges of the wearer's panties. Theoretically, only a relatively 
small amount of menses sh.ould reach the flaps ~O, therefore, only 
a r.elatively small amount of absorb~nt materi.al is desirable in the 
flaps 70. However, at 1 east some absorbent materi a 1 is 
recomended in order to prevent any exudates that reach the 
fl aps 70 from being ab 1 e to fl ow further to unprotected areas. 
The absorbent material may be a tissue, such as the· tissue 31, or 
an extension of the absorbent core 34, such as the WATER-LOCK 

. . 

L - 535. However, the absorbent material in the flaps 70 should 
be relatively highly flexible. A number of sanitary napkins 
having flaps suitable or adaptable for use w;th th~ sanitary 
napkins 10 of the present invention are known.. Such flaps are. 
disclosed in U.S. Patent 4,687,478, entitled •shaped Sanitary 

.. Napkin With Flaps", ·which patent issued to ·van Tilburg on 
August 18, 1987, U.S. Patent 4,608,047, entitled ·"Sanitary 
Napkin Attachment Means", which patent issued to Mattingly on 
August 26, 1986, U.S. Patent 4,589-,876, entitled •sanitary 
Napkin", which patent issued to Van Til burg on May 20, 1986, 
and U.S. Patent 4,285,343, entitled •sanitary Napkin", ·which 
patent issued to McNafr on August 25, 1981, all of which patents 
are incorporated herein by reference. · 

For illustration purposes, the central absorbent width 63 of 
the .napkin 10 shown in Figure 4 would extend laterally from "the 
outer edge 32 of the .tissue 31 in the one flap 70 to· the outer 

. . 

edge 32 of the tissue ll in the other flap 70. 

Another alternative embodimer:at of a sanita".'Y napkin 10 of 
th·e present ·invention is shown in Figure 5. like t~e napkin 10 

lThi•1iii~ llU1i~il1iii' 
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shown .in· Figure 4, this napkin 10 also has flaps 70, only of a 
different configuration. In this embodiment, the flaps 70 are 
comprised only of the topsheet 2S and the barrier_ sheet SS. 

For illustration purposes, the central absorbent width 63 of 
the napk1n 10 shown in Figure S would extend laterally from 
one o_uter edge 32 of the tissue 31 to the other outer edge 32 
of the tissue 31. 

Wh 11 e part 1 cul ar embodiments of· the present 1nvent1 on have 
been illustrated and described, it _would be obvious to those 
skilled in the art that various other changes and n:i<>difications can 
be made without departing from the spirit and scope of the 
invention. 

• 

• 
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CLAIMS " _.,,,- , . 

1. A sanitary ·napk.in having a body surface and a garment surface, said 
sanitary napkin, characterized.by comprising: 

; . 

an absorbent means having a first major surface and a second major 
surface; and · 

-.· 
a 1 iquid impermeable barrier means adjacent to said second major surface 
of said absorbent means, said sanitary napkin having a test capacity of at 
least 8.0 gram~, a total capacity of · at least 20.0 grams, a 
flexure-resistance of less than 300.0 grams, and preferably less than 250 
grams. 

2. A sanitary napkin according to Claim 1 wherein said sanitary napkin has a 
flexure-resistance of less than 400 grams, a test capacity of at least 8.0 
grams, a total capacity of at least 14.0 grams and preferably, a total. 
capacity of at leas·t 20.0 grams, and further characterized by having a 
calipe~ of less than 5.0 millimeters. 

3. The sanitary napkin ac~ording to Claims 1 or 2, characterized i~ that said 
sanitary.napkin.has a caliper of less .than 3.0 millimeters~ 

4. The sanitary napkin according to Claim~ 1 or 2 characterized in that said 
sanitary napkin has a· total pad ~idth of at least 4.3 centimeters. 

5. The sanitary napkin acco.rding to Claims 1 or 2 characterized in that said 
sanitary napkin has a central absorbent width ·of at least 3.7 centimeters. 

6. The sanitary·napkin according·to Claims 1 or 2, characterized in that said 
absorbent means comprises an absorbent core which contains from 5% to ·853 
by weight of a particulate hydrogel-forming polymer gelling agent. 

7. The sanitary napkin according to Claims I or 2, characterized in that said 
absorbent means comprises a l i quid permeable top sheet and an absorbent 
core. 

/. 
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8. ·The sanitary napkin according to· Claims 1 or 2, characterized in that said 
barrier means comprises a barrier sheet and said absorbent means comprises 
a liquid permeable polymeric topsheet overlaying a wipe acquisition sheet 
c;>verlaying ·an absorbent core, said topsheet being associated wjth said 
barrier sheet. 

9. The sanitary napkin according to Claim 8, characterized in that said 
topsheet is an apertured formed film, said wipe acquisition sheet is an 
apertured nonwoven sheet comprising fiber bundles and apertures, some. of 
said apertures of said topsheet and said wipe acquisition sheet ·being 
a 1 i gneii, such that no fiber bundles of said wipe acquisition sheet are 
beneat_h some of said apertures of said topsheet while others of said 
apertures of said topsheet · and said ·wipe acquisition sheet are not 
aligned, ·such that a fiber bundle of said wipe acq_uisition sheet is 
beneath said aperture of s~id topsheet. · 

10. The sanitary napkin according to Claims 1 or ~ characterized in that said 
napkin further co_mprises at least one laterally extend~ng flap . 

.. 


