; fghi e3e}} .6dTZ1 ABSORBENT ARTI CLE KENNETH B. BUELL BACKGROUND OF THE
| NVENTION 1. Field of the invention 5 The present invention relates to
di sposabl e absorbent articles and nore particularly to female sanitary
napkins. Particularly) the present invention concerns sani '

of fering enhanced fit and confort through a construction MMI‘I"”MMS a
continuously sel f-conform ng anat onital cooperation of the sanjd@iky 10
napkin to the wearer to yield a hi%& EEK%CWI# orbent device. 2.
Background Art Al manner and vari % abs emt-articles configured for
the absorption of body fluids such as nenses, urine and feces are, of
course, well known. Wth respect txgnNgTHNE, B@EECti on 15 devices ) the
art has offered two basic types; sanitary napki ns have been devel oped for
external wear about the pudendal region while tanpons have been devel oped
for internal ' wear within tBACAGROANR OF tTTHE ANVENTHONIpt i on of nenstrual
flow therefrom Such tanpon devices are d disclosure in U. S Patent 4.4t
2, 833 ) entitled 20 "Tanpon Applicator” , which patent issued to Wegner
et al . on Novenber E'dl@fgg‘}e meentio  patent 4, 413,986, entitled "Tanpon
Assenbly Wth Means For Sterile Insertion”, which patent issued to Jacobs
on Novenger B) 1983, rhkDgiddefle i éRio6fhedd 16 MbodApP LB rbRr Srfiflsur o
25 features of the sanitary napkins and the tanmpons 1nto a single device
have al so been pPRHoBELE P&ﬁ&'ﬁ"{)ﬁbﬁﬂ den?iec saniteryi RapkiRed ipﬁ'&éﬁ"\#atent

2,092, 346, entit tied presgraniivieAtioacbncerdis GAntak g Mapkassl offer ihg eAREncRA!
Septenber 7, 193 qggl uU. t 0g, 37 il ed, . .Eem nj giene
Protective Shi el (@ ) mﬁ?@ﬁﬁqaﬁgk?é?@su%ed c?gs%@%ﬁ%g&ghi&ﬁ S@ch{%gm er a16,
1975. Cther | esscoMiinyRysiE eonfogming anatgreicah goppesation if athepsanitary

i nterl abiial 2napRint & )thaapidres taNgierd @ RHINCAfRédtARab0rBaNt RBvite.
portion which at feast partially resides within the wearer's vestibule and
a portion which at Least partially resides external of the wearer's
vestibul e. Such deviBaskgaeundliAgdl osed in U S. Patent 2,662,527,

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 protection

15 devices, the art has offered two basic types; sanitary napkins
have been developed for external wear 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

20 "Tampon Applicator", which patent issued to Wiegner et al. on
November 1, 1983, and U.S. Patent 4,813,986, entitled "Tampon
Assembly With Means For Sterile Insertion", which patent issued
to Jacobs on November 8, 1983, '

Hybrid devices which attempt to merge the structural

25 features of the sanitary napkins and the tampons into a singie
device have also been proposed. Such hybrid devices are
disclosed in U.S. Patent 2,092,346, entitled “Catamenial Pad",

‘which patent issued to Arone on September 7, 1937, and U.S.

Patent 3,905,372, entitled "Feminine Hygiene Protective Shield",

3o which patent issued to Denkinger on September 16, 1975. Other
less intrusive hybrid devices are known as labial or interiabial

(AR
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5 entitled "Sanitary Pad") which patent issued to Jacks on Decenber 15,
t953) and U. S. Patent 4,63t,062, entitled "Labial Sanitary Pad" ) which
patent issued to Lassen et al. on Decenber 23, 1986. Wth respect to
sanitary napkins, at |least three general 10 classes of design exist. One
such design includes those sanitary q?pkins whi ch are generally cupped or
boat - shaped and which are intended to catch nenses as it runs or drips from

the vaginal orifdapgary espkiA@riridare eHIFboer HREBEHR| Navihg V4 Pemmrmchwhen
worn) thus for

i - . .S t K f t 15
di scl osed in U. §Rgl!€qs ﬁtppagn%% ﬁﬁg’?‘%m‘ﬂq@g t‘“g:t?’{??%ﬁr?f’l ?%?%éﬁiﬁﬁmmﬁr gat ent
i ssued to A son reartionr wihidls, at] derist( partiplly Sesiiascrxtetngb®f78% vearet'sed
"Reduced Leakage,ddemeid UalsubBRdqeVichs Bire! Hidclbska! th ) 52S Pateli £lhsR 24 ANt

i ssued tq Romans- s, et _al, on ril 7, 1987. A di sposable urilnary
i ncont i nénce de\ﬁ"?gt?%i E:"ﬁaﬁﬁa'f‘fm?%qc';ns ‘ﬁm‘}gr patent aresYsd nl9 pdpckss” on
di scl osed in U PDedeatbent 18, 6353 91dnd et $1 | Rateh D &,635 6L ¢ émtithed " LEaRGRA!,

whi ch pat ent iss% b t 9 ng.c g&gﬁ]
sani taPy napki n esfr%sulmrjld%eieﬁh%@r{g%&adr etargigss?g ?fg&gr gpybor b(ti%frrrped in
0

their nedial portd 30 as to 25 be near or in contact with the pudendal
regi on when worn. These sanitary napkins attenpt to contact and absorb

menses i medi ately it s the |, byl ani_t.ar apkins of this
class are discl oseda?irfhu.%sg%%t ett.r?t sf}%%h?d‘f?”e’%’i t eéyasga%}}?&nigaelnerg
Bandage" ,10whi ch ¢laseast of slegian existur (ene sychndexdganinsiudes thase: smdtary, S,
Vorcor on Ney 20 0E R e o P R Nk
rcer on May . S, Paten : , entifle ani t ar in",
whi oh patent i ssIAES 1B SRt TbiseR 36, T80 G A rpll b YeolpRl 177
entitled "Three-otificesi drise Skrnitar yrevpkinme qRadrally lboMadowivwprdds ortisent 35
20, 1087 3 T e B S Rl o e ha
are not phedi spoé"eeddf"tfq?ﬁf\f’e"h LﬁFaugﬂtW %;'Sﬁ rr‘%%h%fﬁét'%:eﬁa%?w ert?t‘,i‘te Imst ead
have a nore or | ehich ppterti issuesdiatpe Otdven onoMarchSaéh 192h, badyUnaplfatent
typically have aufds‘dtfsdtquleﬂtiﬁe&b@ﬁéé)@&td ‘Egéﬁatg%ldﬁ\{eﬂgﬂ%i’ Pad Wi IgRliR-Qut er

wraps and when the sanitary napkin is subjecte 0 conpressive forces from
the wearer's thi §RY LiRes" . uvhighyRgteny; éssdedpts, Ramarscieset Rinct MRHt o an
arbitrary, but geper@isry rope-disgesadlhapairirdmy t fngontiapkeas delvidehi swhidhass
are disclpsed in : tfider3 4 odiRcindf ikl 10288 2ry. NapkitBne
whi ch patée?flt isssj‘g'I ) s(l?/brsqroﬁgie?:ée}?%epr']'gc/'?g19'(%6'8%:{!%.@ Patenté\lz, 6&4?040,
entitled "Smoot hiebf§ed! osntied " Rismosakle WeivRry-Padihi whichapatentiissued) ¢ o
Luceri on March 3d Hdi@%h oandugust 1Patwer. 4, 687,478, entitled "Shaped
Sanitary Napkin Wth Fl aps”, which patent issued to Van 15 Til burg on
August 18, 1987. Attenpts have been made to prevent the bunching effect of
such conpaction typeAa8Fend \¢lasgpRl EanH@ryr BARKIN ngesigRmINg lufe gthose that
L Or1 g‘rS rgg Zi ning. W:%Fgeﬁaése’iufifbmg? agry h\i/hva@buh' Nfn ar\eirdhaalavfs,?&tidnsus&ast ent
, , entitled "Sanitar in W esilient Stiffenin
whi ch pat%snt Z0 ibs?sd‘eeart c?rDl'éaFVg&(agtt g‘ﬂ'%h oﬁeAch e"f,a ﬁlf)@d? a‘ﬁ'geﬁfgﬁﬂétent
4,405, 326, enti t|TweseCspaitary ahapkindagdtempihitoh cpataght and sakeprbo mensgghan
g_n Sept egbeL 20, C}ﬂa&@aiat_ lag ithfeavasi trd M?elaaisbléls B_Hﬁ'it&?hﬁ{aﬁiﬁw Qﬁzthis
i scussed above rovi one, measuge SUGC a iR n
contai ning 25 bo&&a%xﬁﬂﬁtcgga%ﬁ’eynf Ql# t%tﬁﬁﬁﬁegéﬁ'“hg' ﬁggig{esoriegt% e ary
napki n which by tBandagel, awhiak pateot nigsted ot wiurgenser| 6n nBegrmber 5y h)
cl gsehy)cwf orm t@zgndyf, st @s@él‘dtl Y2.t7!1? wsSS%nsﬁﬁd or@%tﬁauﬁﬂan neagaa%ébs, )
pudenda) region as, ,soon _as applied w thout requj,rin su e n
twisting or ot her"A§Pudekek ggﬂ'fecﬂatr‘i’l dFﬁrﬁff oﬂ%,hay Bo; "ot | Y. s 2°REteM
3,575,174, entitled "Sanitary Napkin", which patent issued to

Mogor on April 20, 1971, and U.S. Patent 4,701,177, entitled
*Three-Dimensional Shaped Feminine Pad With Narrow, Absorbent

35 Center and Winged Edges", which patent issued to Ellis et al. on
October 20, 1987,



30 and which wll always retain such conformty sinply due to its
flexure-resistant, reformable and resilient characteristics. Therefore, it
is an object of the present invention to provide a sanitary napkin which by

the mere act of putting it on will itself nmerge in wth, closely conform
to) and fit exactly the 35 cross-sectgonal outline of the external surfaces
of the pudenda) region . 4 It is an additional object of the present

i nvention to provi ddhe thindtclass ofisanitachinapkin (desigrenirclude thhsmehab as to
conformto the SP@“S&P%&G?A%Q& wehwed‘%lméﬁgbp“ ‘é\ﬁﬁﬁgt?ﬁa ﬁ‘.{n s

running, squatti ? oss g | egs, : s an i ona ect of

t he present inv&® T‘o iﬂ‘ ¢ %Vesaﬁn't‘%ﬁey %adﬁsn neRer ke ash ape en

fl exure-resi st amordef orSruch! osarﬂtayenhaplkinsh typicadly t havbody Suff apelp)f t he
sani tary Napki N ob Qo Eorle” e.m.m%p gnﬁé,%ue%@ﬂe ¢ %a@é%‘ﬂd"@) hepUth@ces of

the |l abia majora tiona ent ' nvention to
provi de 10 a safPRHaty n&ﬂRMﬁ‘ hivi Wi&“ﬂ’ex‘ﬂr @Wés?@c‘mt foreesr feam othe| enent
havi ng a body fmang"sutﬁigae theerfeuft pop leody §lmplwgcoﬁtﬁaf:e¢:&>r0fbuhbﬁes

deformati on el engpt a@bﬁggyfx Bmva (Zn&oaﬂ\) gp{%t _LRa V!@\%B the Rkl nis

subjectedtothe at er al sth Y5 1t
is an additi onal”aé‘b]'?,fctOfofthisné'ersm qi?ﬁ)@ﬁﬂq dn t'«bspr cRﬂtﬁbt a3 .33 doﬁéry

nap]ljl n h\%l ng a enltriedr S*Sa;aﬁta‘&t,amapi?ﬁw NRhichn ;ﬁteu:irlentssbeal 6 ﬁlob@ﬂ%rﬁ atCIh ng
surface ereln ody ci ng rfac s y. cupped- sha in e
front region, geneé:FQB V@ sha %dé ﬁh% ?@f%ﬂq re 1%’& §Lﬁ’d ge tl"elf‘f‘y
inverted "V" sha'ﬁmomrquh@onawmegaonaw Napkid®f orighi patesiteissned These
and other obj ecttpVegedti d'MapERSENT wsweaﬁaqm sw Phtdit Y89, 4ARALANHuBGPAr ent

when considered jn reference to th ri ptlon nd ‘when taken in
conj uncti on wi t h YREedcRUHALYy N3G kﬁ? a\‘&ﬂh?ﬂ Kﬁm %ﬁEe‘l’ NOEXAT ON The
present 1linventi ofilbhergli oect/’e[gt.tscb a8d| spaﬂs.ablﬂettethpur bbme abeerc| m,adangto

particularly a y Vi t n
el enent, the de?%r%#%ﬁ{ oﬁ{%p%urr'&rﬁinﬁas?%ca & émggﬁ'ﬁé\é{'ﬁ?fggg %Hwﬁkﬂas a

convex upward 307aRkiRs g‘ENé?"%’l‘f"ﬂﬁeﬁh‘ﬂ‘lew'éBni’t -“Felpining; @epBesr. PMFRarily
wi t hout relyi ng samitaryyenapkioenprestisaslesedonas, f Pabentnwearesr, 634 | abtitledt he

def ormation el e”@}s‘hi@quﬂﬁpi%fr?sﬁﬂﬁ hﬁé’ﬁ‘i%{ Oﬂlff@ain‘;s M¥ankRe ARIcRT Bhtent

conpressi ve force
20 issued to DiSalvo et al. on April 1, 1980 and U.S. Patent

4,405,326, entitled "Catamenial Bandage'", which patent issued to
Lenaghan on September 20, 1983,

While the sanitary napkins and other devices discussed above

do provide some measure of success in absorbing and containing

25 body exudates, they fail to address the need for a sanitary

napkin which by the mere act of putting it on will itself merge in

with, closely conform to and fit exactly the cross-sectional outline

of the pudendal region as soon as applied without requiring the

usual bending, twisting or other adjustments or manipulations,

30 and which will always retain such conformity simply due to its
flexure-resistant, reformable and resillent characteristics.

Therefore, it is an object of the present invention to provide

a sanitary napkin which by the mere act of putting it on will

itself merge in with, closely conform to, and fit exactly the

35 cross-sectional outline of the external surfaces of the pudendal
region.



5 formor maintain a convex upward configuration when the sanitary napkin
s worn. in a preferred enbodi nent, the deformation el enent has a flexure
means, and particularly a longitudinally extending flexure hinge, for

i nduci ng the body facing surface of 5 the deformation elenent to have a
convex upward configuration when the iani tary napkin is worn. In an
alternatively preferred enbodi nent, e deformation el enent has a central
regi on having a "W lthsped addidionat ebjeéatnofiitbe ginesemte imoehtidrade mrosidd ace of
the def ormationaclaTary RapiROWhIKh LIRS %&g@fg&%aw BbnfoPm b

| ocated in the central r I on, gene t ween .

| ongi t udi nal si &8 echpnging sharenghiihe ﬁyw?eaﬁe& H'éﬂ?% tEhetatthe ersansrefser r ed
enbodi ment, t herdahigrasquattiage nemssings har degs Skeeped front region and a
back region. having a convex upward configured body facing surface. The
deformatjon el ement may be 15 a nol dabl e substance such as a foam it may
be reforirabl e and/ odtiif ampdgitional;qbiest: of phe HrrepESTANLAMBP A PMATIGRAW NGS

Wil e the specifi eaﬁlt&n/ mhrudwmgth ﬂé)ﬁbﬂ”&r@ﬁﬁfdrﬁubéfdrh‘laﬂehnilbﬁ\ﬁnt)u'f and

distinctly claini mngthe
present inventi 6~nh' cqsggsbghf ev % F{acmé {ﬁ? g?{f%? \/\/lglf){gﬁ\c)ég1

under st ood f romioh@atblcpmmhg“tleébmtpttPUhiJ -Wﬂfémsapé thadehiaj mawmj unctl on
wi th the acconpanyi ng dr awi ngs i n vvhi ch I'ike designations are used to

desi gnat e substanti |dent|. nd_in i,ch: 25

Cop Blan view of a dtdbet aqeldia SEFCBE Rechistahdnventon fabaadn: ° °

i nventi o® with tahsapBecy ompddint havipgnat feyurerpksistadti defarmatiaot slemiept wear er

facing the vi eWEHavn'f gd”b%d% l’a%u?g dei?aé@ WNePEint PRe ﬁfo%fye?ééﬂgsﬁﬂ‘fiﬁ ¥ napkin
enbodi nent shown in iIs an end vi ew preferred

Santtary apki n 1BRbERIEATOR HRIEReT e gt conveX upward, fipyratian P uhes o
Cross-secti onal theewapkint e qubjéctedetb thri tadenal nephpressivieodomoent ofsitban i n
Figure 1 taken g éy}gr.geﬁ;ihfq? line 4-4 of Figure 1. Figure 5is a

| ongi t udi nal cross-sectio view of the 5 preferred sanitary napkin
enbodi nent shown in Figure 1 taken along section line 5-5 of Figure 1.
Figure 615is a top pllanusvhuevudu‘uanar object of whef pr-emitomveheiﬂanto pmbﬂd'errent

of the preferreda S%ﬂ'tta ?E@EKI O(;I %gbfor Wg{h&& Few"%‘%“nﬁ figure

7|sabottomplan vi e rred on e msnt
shown i n Fi gure WRVvipggarkody |f§,uag| sveipes whesein dtbet PQﬁl\alfaﬂ"Qwsbffthés

preferred deforr@éd@an?l e;rmabdesﬂxwéumnt HeOWroh Fegivhg Ggdnakalty atwng
section line ~8- 8naped InYhe central region and generally inverted "V" shaped in

20 the back region of the deformation element.

These and other objectives of the present invention will be
more readily apparent when considered in reference to the
following description and when taken in conjunction with the
accompanying drawings.

25 SUMMARY OF THE INVENTION

The present invention is directed to a disposable absorbent

article, and particularly a sanitary napkin, having a
flexure-resistant deformation element, the deformation element

having a body facing surface which has a convex upward

30 configuration when the sanitary napkin is worn. Primarily
without relying on lateral compressive forces of the wearer's

labia, the deformation element of the present invention relies on

the lateral compressive forces of the wearer's thighs in order to



15 Figure 9 is a lateral cross-sectional view of the preferred sanitary
napki n enbodi ment shown in Figure t taken along section line 9-9 of Figure
1 through the portion of the sanitary napkin which is disposed beneath the
center of the vaginal orifice when the sanitary napkin is worn. 20 Figure
10 is a top plan view of the test appﬁratus plungers. Figure 11 is a view
of a cast nolded | ateral cross-section of the preferred sanitary napkin
enmbodi nent showrform ¢ qaintain aheenvere upmard gonpfiguprtion iwheseting sapitary t he

CLoRSTESL 2 ke b1 gt anksaliens o Rt
[ igu i Vi ew |

el gment enbodlgrre gm E'PfOVWﬁ ? %‘&H’é E"SRREn ?'Pn% Bgetfcé‘ﬁ?ré‘d gaﬁ‘?’ﬁiﬁf}'ﬁ%ﬁb&l n
embodi ment shownextendinguflexare shibge ngfonoindubinga thertwidy fdwing ssurddcedofind i n
the standing posigl %fwntahhhheumtt%yﬂwka reohewguﬁmoe%%%gmah% eral

conpressive forces e wearer ur vi ew
of the preferredvhed cﬁhFraiq"ﬂFP"ﬂl paekin é?rtYER:T"rren't" §Ho%2° nmativelyuPsefesred qure
14 is a |lateral enosdimeett tmailefcﬂnfamm etemeat traasnatcentiay regiinchadidg a

def ormati on el enmgé [ v sgnig.ary
napki n enbodi rregfwofémﬁgg %gé fﬁ\ee?\'h%gér{n\/\#e %Qig E:er%?h'??ﬁe ?{" shé
cross-section befe@rnatien G'I‘W‘Gl]ghh@wﬁ'g Sbet Fenvexr um@rdagpotigyrationin whi ch

i's E! spoggd benerichtedhn qaet@rnteél ?mouaggmlratwlsfymlmbaw tHeeweenithar y
napkin i s worn. at er [0SS-Section W

deformation |0 eré‘%zﬁ’f'td'%é 3'd§aﬁ|d?§f’y ha |§§W§|Réh ﬁ's% 8%?13? \R&gﬁﬁaq\@y

sani tary napkin Rotfepedchgmioditent; hthe @W'%é'%@ée’hﬁs anguptshanedFi gure
16 is a lateral eFgmis-&Ridd 0BAN Va eWaek th@.&{ ehavingd slefcany®dt i w%lrem%‘nt

enbodi nent shown _i aken al |ine 16-16 0 re 12
t hrough the port FEN ﬁ%"l"%t‘%g %’3 %&f'}ﬂ r‘?é‘t'?%%eleﬁ?’?’er‘lig g‘ﬁ" E'eﬂfgé&agggﬁeneat h
the centas of the melgiabiel sabstance smcbnas fae fqansf Br mayl keanefoamabieapnd for :
embodi ment of the pagSEdtreli¥pblion shown in Figure 1 is worn. Figure 17 is
a lateral cross-sectional view of the preferred deformati on el enent
enbodi nent shown in Figure 12 taken along 20 section line 17-17 of Figure
12. Figure 18 is a | ateral BRIER DESQRIBTADNVDEWTHE DRAWINGSer r ed
def ormati on el ement enbodi ment shown in Figure 12 taken al ong section line
18-18 of Figure 12. Figure 19 is a |lateral cross-sectional view of the
preferred 25 defor mat"f’gh" difenreifeciigrinmerAnciyiftn With Felpime  particwlanlyal ong
section line 19- J;Q:roﬁng:i @utr andi2 didtingtie r29in1'nﬁg atrdepubjeconmattet hehicat &r al
Cross- sectlonal er, el n di, BN hown
Vel iy bDGoPHHLIRE HASLY TN dribnt! & TRbeiRARAI NG ne

in Flgure 16 depi ng t |on o tion el enent en the
invention will be better understood from the fol|owing descriptions

which are taken in conjunction with the accompanying drawings in
which like designations are used to designate substantially
identical elements and in which:

25 Figure 1 is a top plan view of a preferred sanitary napkin
embodiment of the present invention with the portion of the
sanitary napkin which contacts the wearer facing the viewer.

Figure 2 is a side view of the preferred sanitary napkin
embodiment shown in Figure 1.

30 Figure 3 is an end view of the preferred sanitary napkin
embodiment shown in Figure 1.



30 body surface of the preferred sanitary napkin enbodi ment of Figure 1
makes intimte contact with the pudendal region of a wearer . 8 Figure 21
is atop plan view of an alternatively preferred sanitary napki n enbodi nent
of the present invention having portions cut away to reveal underlying
structure and with the portion of th% sani tary napkin which contacts the
wearer facing 5 the viewer. Figure 22 is a |lateral cross-sectional view of

the alternatively pg red .sapi n in j Ment S in Figure 21
t aken al ong section Fﬁ‘ﬁree g‘Z-igzgo%anéug'g’%1s.e%$§g!r g\ﬁﬁ“\% ?quﬂl 5{'%'];51%(;
cross-sectional sendarynapkin rembodimentt ehown iincFiguse cf dakerd athwigosectiormn

el ement enbodi mgple €y aNTiGGFe 3l ternatively preferred sanitary napkin °
enbodi ment of the present Tnvention taken through the portion of the
deformati on el enent which is di sposed beneath the center of the vaginal
orifice when the saffigarey Bapki re i songdtudindl5 énogarsectiénals wiewopoperseecti ve
vi ew of anot her t r e t] I oqi t of
anot her gl ter natd?\%?g;gﬁr *é?’@lr“')r(?ﬁ rgé;{ﬂ{l{a a??gﬁ‘g‘g{fﬁﬁ ge%’ﬁiiﬁenﬁ?é%%n?hgbggﬂsent

i nvention. Fi gurddengssectiop dine pru@f \fiew e -anot her alternatively preferred
deformati on el enent enbodi nent and sanitary napkin 20 enbodi nent of the

present invention, tﬁgtx{'@%h?seta Nep PEIaRY vieﬁhg}’mo? nﬁ-%??e 6déf?}){ﬁ|gﬁ§tt\t om

pl an vi ew of anot her ernati vel }/ preterred d ron el ene odi nent
and sanitary napi¢metngobrdimantop! tthe prefeerrd isapiary onerkin embodimept js g
top perspective sHoww i Fidi@reahternatively preferred deformation el ement
enbodi nent and sanitary napkin enbodi rent shown in Figure 26 as-it would
appear when worn. DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENT The present
i nventioborel ates t Figueposdd|e beobdtoor dan viewi of dbe Jorefenriedadefonmatiany

napkins, and I n gahéAtC emBbdinfent 3Hdv Yn g+, having a fl exure-resistant
deformation el enent having a convex upward configured body facing surface
when wor n. 9

Figure 8 is a lateral cross-sectional view of the preferred
deformation element embodiment shown in Figure 6 taken along
section line 8-8 of Figure 6.

15 Figure 9 is a lateral cross-sectional view of the preferred
sanitary napkin embodiment shown in Figure 1 taken along section
line 9-9 of Figure 1 through the portion of the sanitary napkin
which is disposed beneath the center of the vaginal orifice when
the sanitary napkin is worn,

20 Figure 10 is a top plan view of the test apparatus plungers.

Figure 11 is a view of a cast molded lateral cross-section of
the preferred sanitary napkin embodiment shown in Figure 1 when
the sanitary napkin is being worn, the cross-section being taken
along the lateral centerline of the sanitary napkin.

25 Figure 12 is a top plan view of the preferred deformation
element embodiment shown in Figure 6 when the preferred
sanitary napkin embodiment shown in Figure 1 is being worn by a
female who is naked and in the standing position with the
sanitary napkin being subjected to lateral compressive forces by

30 the wearer's thighs.



As used herein, the term "di sposabl e absorbent article" refers to articles
whi ch absorb and contain body exudates and nore specifically refers to
articles which are placed against or in proximty to the body of a wearer
to absorb and contain the 5 various exudates which are discharged fromthe
body (e.g., blood, nenses) urine) and7which are intended to be discarded
after a single use é:irl.e. , they are not intended to be | aundered or

ot herwi se restored drigueeiddds.a Aige ofiew rafdthenboefiencad defornfatiodi elpmeabl e
absorbent articlempebimét PR&WETHh Figupetizon is shown in 10 Figures 1 through
5 as it would be used in a sanitary napkin 10. As used herein, the term
"sanitary napkin" refers to an article which is worn by fenal es adjacent to
t he pudendal regi on Figdredfiicis bslatertabrtess-isectidusalr vieandf @analaermatikest r ual
fluids and ot herpoupgicgg! &’df,ﬁﬁh&’ﬂ&??u%h?r letiRoRImdiftV | §65 thﬁ@rn'atfv%ﬂ de 15
partially within the wearer s vestibule are also wthin The scope of this

i nvent i o%) As uRigfersed; sanitaey ¢ aapkinpembadiment, af cthe (Rresert deventien | y
visible femal e geichalsi defiy woinl,i the efodsesiditton deirg BKEN Sthrbligh | Bt a

m nors, the clitQoris.a e vestibul e c be seen in, Figur t hr ough
5, a preferred sﬁ;Jr'fzﬂt%gr ywzgn?\afﬁ('?'%ar 0 rgagé‘ﬁ?:ar'ﬁ&hcgﬁpg}e?@ge% hg?%,aﬁﬁatjq‘%n .

el ement 20 and #enseysef Hbet vaginak osifice Twhen $be rspaitar yrenapkinds wgrrbe any
means which is generally conpressible ) confornable ) non-irritating to the
wearer's skin and calpabl e gs ‘absolrgeinﬁ and _conhai in& | i qui da %nd certain
body exudates such asSnERisel,'Spf oG BhLTIPFRECHPPY NEW LT AsBEIRERP MR ans 39
is conpril®@ed of efement ldnaosanitanystnapkimtwhiaht isobeing eviral,, thesapitety or
material of the alqhbestt pERANHihin RY fobelSt RS BRORML Pivehiighi d

perneabl e, so long as the cofbination of parts or materials has sone degree
of absorbency and sonme degree of the properties set forth above. The 30
absor bent neans 39 hBiguxef 16 sis anjaberad ucroasese@fionald vievs exfotite rprjeferredr f ace

92. In the pref ?&éﬁﬁmﬁﬂ@ﬁd&@ﬁngf‘te i%@gﬁaﬁgﬁf%ome |ﬁe?@h?@tii)r&ag}aﬁnﬁgﬁﬁzo

serves as the liquid I npernea , or the sanrtary na nd has
a body facing suP§atoR 11ne 21606 oth SiiBHER e 147 thephiohy ther i pardiop 2f \ihech
corr]rc)ri segsﬂr;g ngeﬂoelfmﬁbnSéldﬁeﬁdgﬂﬁcﬁlisaldﬁkﬁohedebmm thed ced@@soB2hel n t he
preferred enbodi i N, g ugh., t S s 39
i s superinposed gﬁ&%gg%ﬁﬁ %aqﬁnoxﬁeglsperr%wfsén'{%go%déqyt Eg‘f'ﬁB hg&'ggﬁ)nﬁg? ?rﬁj or
surface 92 of thEheapseseseninviepties gwvrs indjigeemt tsowefe body facing surface
16 of the defornmation 10 elenent 20. Further, in the preferred enbodi nent
shown in Figures 1t h;$ . the r t 9.conpyi,.ses or bent
core 40 and a Iigui dp&q‘ij’%eégl & ?oﬁagg%gt Q%s ﬁr%gagsg(ﬁ' “ég? éﬁ?ep eh'a§ a
first major surfégetermation slemeny embediment shionre in4Fiqusee 13 thikepdgw8941 and
core end 2edges 4Zectidit linesor-hendf erjured.i s superinposed on the defornation
el enent 20 such that the second nmjor surface 44 of the absorbent core 40
is adjacent to the body facing surface 16 of the deformation el enent 20.
The topsheet 45 over Figure 18 is estatesglocraessressional iewt ofe the arefertadnt

core 40. The sanidefdrmhatdhkielemdhthambadiment! shawaf SinV iIFigLfe0dy sauefnafamn%’s‘
whi ch is generall tg‘.g;llned1 Y, thFFEﬂ%FShﬁ?et 45 and a garnment surface 14
whi ch is general Iséc i'Nga 851 8 e FiNReoM 'sur f ace 17 of the deformati on
el ement 20. Preferably the topsheet 45 and the 15 deformation el enent 20

have length and w dt fEigif@nel @S A80phRlckYsd-3888dnal NABWE BE RS BFORRFed 0T €
40 so tha2tS t hey extend benyond t he eg:q%r si de ed‘%gs 41 and tBe coreaind edges
42 of t habsor bERORTRNET FIepRte eagiment s0R8R | sy Fiokesydindpken, along

sui t abl e manner .seedomidate Ne+id of Rigere €2m "associ at ed” enconpasses
configurations 20 whereby a first nmenber is directly joined to a second
menber and configurations whereby a first nenber is indirectly joined to a
second nenber by af fiFIPHEE (Heist Prderigtionaf the faterdl rrassasecHendeVeWuf ch in
turn are affixed the plrefesscdddforaidtion. eléheneembodintantoshdwre ih (figbeeti6 45
and/ or the defor QR el e t i e t he
core end edges 4%#%% g‘tc)gsagér%fég?g@%rﬁ)egﬁgﬂfor%gn%&?{?gioﬁo%&"fe&gi ﬁlé‘%as?ﬁgel
edges 11 ¥hd the Rasy exiydace2of rheprrefersed sanitame Rapkinaepbediment 26, The
| ongi tudi nal si deFigdges? lhakex] ihkitate deordaes with ofhet pidendalt aeyionapki a 10
conprise the peri‘g&q_rey 15 of the sanitary napkin 10. 30 Looking at sone of
t he menbers of the sanitary napkin 10 nore specifically, the topsheet 45 is
positioned adjacent the first ' major surface 43 of the absorbent core 40
and overlays a major portion of the absorbent core 40 so that when exudates
are di scharged onto the topsheet 45 they will transfer fromthe 35 body
surface 13 of the topsheet 45 through to the absorbent core



40 where they are absorbed by the absorbent core 40. The topsheet 45
extends outwardly toward the edges of the absorbent core 40 so that a mmjor
portion of the absorbent core 40 is 11 di sposed between the topsheet 45
and the deformation elenent 20. In the preferred enbodi nent shown in
Figures 1 through S, the topsheet 45 has |length and w dth di nensions
generally larger than those of the absorbent core 40. 5 The topsheet 45 is
conpliant, soft feelfigyreatid ison-topr iplar | vigwt of tdre aMexnativelysipraeferiredt her ,
the topsheet 45 gamia'rgu'&pwvrafmsdmw Mdrt (e mfrqgeﬂks IR eh®Rfl! navihgns! er

through its thickness. A suitable to manuf act ure

wi de range of meERURIORss C¥licIvaYs Yoo ﬁié%?'t H@F‘Prb'ﬁ!f%t-’ttéuﬁq"ﬁsa"’iowéﬁﬁ’ertf‘ered
plastic films, ppordish fobathe, saeitaculrapkih fwhich, comtadtsalthé i wWedrer( €aging Wood
or cottog fi ber s Silpetic fibers (e.g., polyester or polypropylene
fibers) or froma conbination of natural and synthetic fibers, with forned
films being preferred. Forned filnms are preferred for the topsheet 45

because they are 15 p@weous.ste |btél-lél fé&o@d@de&ﬁ&narwreamuhﬁetterﬁmwr the

surface of the f ont ac th the_.bod e ns dry,
t her eby reduci ng&b%gve orsn}‘“ﬁryan'bap&i'éaf'f‘ﬁﬁd' H’i) 7\34°3'6‘nf 9 F P "é ?{e {T‘?‘I‘Br t he
wear er. Suitabl ealbpgnsagtion| hime 2Re22et Figwesl 21n U. S. Pat ent No. 3,929, 135,
entitled "Absorptive Struct ure Having 20 Tapered Capi |l aries"” vvhi ch.

patent issued to Thogpson Decenber, 30, t975, lP Eﬁ . 24, 246)
entitled "Di sposabl e r nt'Sardi ?%'F‘avf‘rﬂjsl\s%@&f‘ﬁ “st 8ht 3?8 eet ")
whi ch patlént issaudrnaﬂ\mmnméera'nd dierﬁorhatinnqueménﬂambﬁém)\ttbsan%mt No.
4,342,314, ent thﬁgmﬁﬁfél ?erplzaséérﬁg%b gk#ﬁghhb&i'rﬂat':dfba{e lﬂrgge 1os2)

Properties", which patent i'ssue son, on Au

and U S. Patent Myentiongiakens thspugh | the ﬂ%&'PBsBBp heaidefo "Ei@é &lement

Thr ee- Di nensi onawhitrads i dispésedEbnEathi tige Nentéd @$ sthe\ivaginae o‘ﬁlméem&\eand

Cl ot h-Li ke Tacti | patent issued to Ahr, Louis, Millane,
30 and Quel l ete (lt)ﬁefg'ﬁ&gﬁi ?BTB&A '&FP of which patents are incorporated
herein by reference. In a preferred enbodi nent of the present invention)
thef body 1su[]f iace I13 Figlitee ZUOIESbfeﬁip peripedinvdy oW lof canokther hyl throptivieiyc Eody
surface 13 hel ps t er QU 0] t han
if the body surf E&ngd é)efu"?ﬂﬁ ar 6etn{]1=, gfnb%ﬁ]eggroﬁn 9&&1&8}1 c{}Flze'j"??'ke |hood
that nenstrual f I%‘FEF"\F\M |sapjtagy dTaIPkt"h@"tQS’p‘#h@'ett ofyghe reent inMendisinng
absorbed by the absorbent .core 40. In a preferred enbodrnent) t he body
surface 12 13 of tl}_e toegs et 45 |ts mag roph ilic e?tr ng pe body
surface 13 with a surfagt % fs BPefR ??e "THatoTt RRONTH R FSINRTYEY
substantial ly evenreferard @@fﬁptﬂ@tiehy etgmenti tnmh@dlmmtormdomammvbmkymrface
13 of theyd opsheaimibaimedt HfCaRe bermmhv@m&\ Dythe adpsKdett hﬁ:tC(HEiW@

t echni ques wel | krtrwovvn to those skilled in the art. For exanpl e, the
surfactant can b 9P9Pried to the topsheet 45 by spraying, by padding or by
the use of transfer rolls. In addition, in a preferred enbodi nent, as

illustrated in Figureridure t f {§ORS hﬁﬁ‘ion‘fmpﬂ?\y \ﬁg\VaB? aﬂ?&HEJ‘ YallQ@rr‘HtN@W'ed

th 10 t t t 46.
hoe | o gor andet Setklval dBeiiion: dlenent Mo iBeh SIS aT A, APk

remai ni ng regi onsenbodiment optheqiredént Tineertiore 46 serves two purposes.
First, the larger openings and greater open area provide quicker

acquisition of fluid lgushes which are often . .
25 igure 27 is a top perspective view of the alternatively

preferred deformation element embodiment and sanitary napkin
embodiment shown in Figure 26 as it would appear when worn,

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention relates to disposable absorbent articles
30 such as sanitary napkins, and Iin particular to sanitary napkins
having a flexure-resistant deformation element having a convex

upward configured body facing surface when worn.



15 experienced when a wonman ri ses from havi ng been seated or 1yl ng, whereas
bl ood and nenses have accunul ated in the vaginal canal or vestibule.

Second, the |arger openings of the zone 46, as conpared to the rest of the
t opsheet 45, provide nore conplete acquisition of the sonmetinmes highly

vi scous nenses. Wthout the 20 zone 4f, |ess absorption of exudates may
take place and the unabsorbed exudates may lay in contact wwth the body and
cause irritati on or Asheysemyhdrieirw t thet heermdtitispdsabled dbdoeberithcardixiné™ ary
K 0 42N 4RSS b b lites] WHIER Sl G, BSnBAR | by e RIS On the

t opsheet 45 and can have_an e zone can as snm

proper functi oni®fyeuaRecifea! "E)?e"al toartigles) %{F‘b’é‘ aee lacedopgipat ofsin

itsel f. However progimitgetd el doger odpenwegseroftot BBsarbnandt containothegr event
rewet asgwell a re t pshee e er y has an
area gr eat enou a%@%sbeeg@ﬁggegnsgﬂfgg %Pﬁ ?ﬁé@ar %’gs@@ It?‘QEXI ?& (%$

v~esti bui e 30 yerloethi menseay gerineg) t and owhicht aser indendedh dtos kendisgatdasks

whi ch coul d be sfttdred thler usé fﬂ%d bihely em.t noPnﬁiee.aealw beaaémcﬂ& Figure
1, the zone 46 | t he to nmenses

Wil contact ¢ noDsfusscretpead et dpubedit adh intarered eRbodnett e, B heo
45. Thi s area i dippesabrial@bgochengoacticipeofedhd Pesent Inewitidrulie siodnnin e

preferably beneaggulée 1va%e§h Odsf §€Rould Heh@sdd Gh & esmtﬁy)%dbnﬁmoof the
t opsheet 45 sho in @0 ure I the targ

t uisitio
symmetrical |y | dtht®fbhereig. Y ieer 5 "g 2 Ba?'h'gqf'é £r% HSt a'?h%rtfﬁ’%f erred
enbodi ment of t hehichphs nwdth dhyowiematesdesljapeat! toyrthet pudendal segivinaand he

napkin 10 13 adichnGst ffi@fled (Al sishtOMaREEok hbnddOG IANGL" ORET IV,

when worn) no matter Irection t enapln seen I n
Figure 1 ( the p®fehet¥agindl tdischargts actiteeibiadn %r‘l"ees%wf‘?hdef?ﬂéﬁl by an
i nner pewsneter p&gialy 4fthin nthe heedreptselestilogl ecareoalisoewithi ohé s):o;bélefl nner

por et o1 101 Onuf{ | BRLY! RYSascl ek BRET (fE" {oFh_Tpled S84 Vel TBY D

formed by thernono neric neric |be
absorbent core 4w%rexwr§'|"m Misible F%m?‘ﬁggﬂ"'ﬁiﬁﬁ@ét iy dimitedy tp| ther Iahipp
absorbent core 4@ajoFBe theNnsbiaP@irioral Ghel EfoPid 4rd ithe NAdstibidar i mari |y
intended for the function of defining the outer perinmeter of the zone 46,
but, Instead is intended to hold the topsheet 45 in contact with the
absorbent core 40 soAshean breseeppith&éguees b through Sshafrrefgrred| sanitdiv al so
so that tbhe absonbgrin Cior %aQiQalM" tofipAYed Na PHGEMaN6h hauﬁe:b@ttoeranuntaagrl ty.
Further, the |nneéqo eng er 1? rng on_47 gaé not be% qat i ppervi ous but
will function eqdaf ;37 Teans 13- i Thej 3Rsagbsel VNS 3% ey 7583
enbodi nent shown wivictriig)igepedaliyt hempoessikjas mn@wmblsheomneqtatmg itorether
region 47 is rrad@etapereprsm%%adcsﬁhm@Q»foaﬁédraﬂug)fanah&naam:@erqme@ ahd of

t he deformati on el enent g\ %i JC‘I ngre detall 0 | at er
in this specific&ET8 bﬁ‘?@! eﬁH%?teﬁeﬂ"%taé’r "}‘ §Fom Dhepd: 20 HEing. o If

trough ardund t hebzorbendcmeanssiddg is heompriged 60t ondrayv dhan smvtmmstipuéntowi ng
effect. In an al (RFAG 3O BrE Hor Olort RatdIAK N th aldafoeied GredRd |0

el enent 20 has dinples in reglljons or r espond t he |nner %ﬁrl net er
regi on 47 and whiMdY 28°%x®%n ’t“}’ipﬁﬂbh°fh 'qéfb%oPﬁé'ﬁ‘Fa Br eS%0/0NG, e case
t he topsheet 45 icombhvartianof deeottororgimatelridisr das | sonteo degeeediofipdtsorbdiny

absorbent core AQqgRysdif P BgrRn oy wechprépm@eraéeky GAIP! Ve ©)The

confornable) non- rrltatln oth skin capab f absor bi ng
and cont a%i ng | |§$§P&erﬁnd‘eé€?t%ﬂ hasody fistcmalest SUrfaes oL AN e fEC¥Wt e 40
may be manuf act urmajot nsurfaded @2y arirettheoprefer esd asmbaiagrets ilestgated, the

rectangul ar, hourgeass, vidd Celéme%’ldzﬁlr%?v%s""aéjeth\éaruhﬁ d i%a%éﬂﬂléj @at&iﬂ{ ent

mat eri al s COfTTT'Dn|ty used 1 n di sposabl e sanit ary napki ns | apers and
absorbent articl e®f E’lﬂ:ﬁaa‘éa@brﬂﬁpﬁﬁﬁ et \wo8d hpsl d %ﬁycﬁaqiggg&fé?‘é‘? 1§ 3%
referred to as ~ pottée! surfade Wa7? chaha pr gpeatiplesty BExanwhich aomprises shet abl e

absorbemssfmte“a%uémane'.#ge &3a° 1 oghlu tRe celtRdAt q{%ggbsft fiRaRe

absor bent™sponges) “stper  a sord 1 naterlals
pol yneric fibers,Peafeened cembediment shown in Flgures through 5, the

absorbent means 39 is superimposed on the deformation element 20
such that the second major surface 92 of the absorbent means 39
is adjacent to the body facing surface 16 of the deformation



14 materials or conbinations of materials. The total absorbent capacity of
t he absorbent core ~0 should, however, be conpatible with the design
exudate | oading for the intended use of the absorbent article. Further, the
si ze and absorbent capacity of 5 the absorbent core 40 may be varied to
accommodat e wearer's ranging in siie and also ranging in the expected
anount of exudate fluid vol une. For ilnstance a di fferent absor bent
capacity may be z fo i.tar |nt nd or daytinme use as
conpared with tﬁgés'%éﬂtn?gndegu?m lﬁt? ""(')"r“‘e BEPSr P nldki ns

| nt ended for usdigyresechadferausaial %s tst!# cihaoabem wheanst hifs ecompnisesedan or use

by nmore mature %@Bd‘ben‘l\ rtbeéenu edn@naodiqat pef-méstﬂeseébénﬁw PEPKiPrd0 has
a generally rect guld 2 ae?euca bsor gnt core 40 rounded, end edges
42 and is |ntend-'§ ﬁ?)%ec Vg ehelaTY PP SHE f5 SR, HRUPhent
core ~0 $s pref aumiface dl“bac@reofs@e rédges Haviand aoteammiateyg!fs 42 dr ofjbe
form ng mat erl alab3grBeiaesny dbOIARUpURRkLAY R0 thE dibfridthdn lddir- 20

Sui t abl e hydrogel or m nﬁlfnat erials are dj scl ose

entitled "Hydr og¥c! FU?ahtl anck maigsnsuchors d‘r‘fs°f:6'|‘e l9§’é°'ft?F"Ab%‘tﬂ°b8¢1t'5 20
Structures", whiatjaqenitetnt the shoely tfariBgandtfaceGoBdwamaméfdmgitlon ennwhltch 31

1987, Pref er abjy, ﬁ'ﬂg H% he&f u§' b&hd é%h?bﬂi’& Qxagorc%f}PHE’ét B8 S HS (

| at eral di mension ) cery ers ong i tudina
di nensi o) . Tt&"’s&ﬁg?ﬁ%éﬁ’ft" ﬂ%fe 40 has a general |y uniform caliper of
about 4.6 mllinmeters, an absorbent 25 capaC| ty of from about 4.0 grans to

about 10.0 grans of € 95 f te ncf ensi ty of
about 0.1 granms per cu%lgc?ngtgﬁ | iR s oupé E ﬁ%} orl:g’ﬁ',§ %85\@\?&
that the size, s&apﬂjlcho'ﬁf ggmre?ﬂ'voﬁef'aﬁd byt the é‘?ﬂﬁchebbrfﬁ engazi garment he

absorbent core 44LrTeye he WRicheld Hen&GH9THRARE BYEARE bottor sLftdendy iof Si ze
and expected fl uj

d f erefore nsi .on sha
configuration of q%éeg%'ggr{g’gnfte&f% %{; n&rgﬁéa?}% ?'a‘a QISéet H?h@dabtgﬁr bent
core maylhave a defoymation flement 20 MVHyldngph|ahdcwgﬂaddimm}ionfhgeum‘faﬂyrrat| on
el ement 20 is f'l%)‘yé'&th@ﬁ't%%aimsorﬁénﬂ%spe %9 i'lﬁrtﬁét"thé¢@xiﬁ{d7beéond the

il t ant i
moment, 10 cont FRE FReLRIBFE AT Y | el f5aee Uhe hh APPcheEs The

def ormati on el eneorte 20 wiertehthgy esendssioniatert itogethas i preditabdacearmer .havi ng
a convex upward As155&::0rt‘lfel'QHE)afHeo@eﬁme‘%sg&@at@apké&o}lga’s?essHD&@%&%JnQ

| at eral conpressi '\ée force§ when worn. Preferabl rmat |1 on
el ement 28 of t h¥PBFE¥eAt irsh Bismbsh i ﬁﬂreﬁ'é’&é°5‘e6’om/éxs“t?ﬁﬂ/9r'ﬂe'89?ﬁ i3§Gr at i on
when the sani t ar gonfigkratioh® wﬁembw dyficktl membet & findirkedy wpanedigtot e same

designed napkin 10:Jitf Reidr Oy Oarhikideethe™ A Emifbd! L LMo RRUARLY O

one-hundred trials. I'n sone con |gurat| ons of erren ,  the wearer
may have to initMEMPErHafiish it dufReatd ftixed 2@ ith? 05°§°66n\?59'<‘bﬁ'bwar de
configuration eitktanspun @f tige Otopistieét abt end Praaheedéfoohatibe elapkntt 20 10

to the rer's Rref b orat.i on it i
manuf ac}tN?r%ed fro%gggnd I%‘gb?&% L%’ ngesdq‘f‘ 5@ t'hgf ?a&Je oé | izrreorqt t% IS
manuf act ur ed fr oAPECRRESE nERTSI dﬁbf‘é‘ msy Sae a‘ﬁﬁﬁ“udmf“ n‘b‘ﬁ'@ ﬁ‘i‘gﬁser‘&bP?d athe
{/ aldl aL ion cross- lehgkedgps! yE! mesaeem‘/aam oBUtHe gsa‘rmﬁEw Smaﬁﬁlwf ﬁm.t ur'agb by
olte i nc. n ac etts an rketed kngLhe e as
Vol t ek Vol ara Tylpg%i é“E\ér'llotszdeer e?% 1 & Foé’?ﬁ |esnda RE&Y no mgl da a}.ué‘
cross-linked cl os@gkie|1p WWdﬂeeﬂhm nmimrvSlﬁmﬁuhaaaoif@mbyaqbyﬂalrﬁ t Nobel
of Anerica, Inc. of South Holland) Illinois, and marketed in the trade as

Dynam t bel Trocell &N e XJV400 referred 20, defar t| on t 20
has a ca:\}laper of from 35' a Seme P A}dgtm?“%errﬁ I°% H\‘ﬁ &y 3% WY éﬁmw
preferably from #inset specrically .albeittopseati kS iinepesitiongd adideent etheelfisstnt 20

is formed from anmweid?yé&nmsfeﬁr{hsh@@;orwgh@ftoka 60/ R0 WeBFIbYs Salthaet ed to
mol ding by a knov'\g’arh%grrg?mgtllgl s ggtesgore T shee&‘a{ SWRUbJ exugadtes are
discharged onto the topsheet 45 they will transfer from the
35 body surface 13 of the topsheet 45 through to the absorbent core
40 where they are absorbed by the absorbent core %0. The
topsheet 45 extends outwardly toward the edges of the absorbent
core 40 so that a major portion of the absorbent core #0 is



25 thernonol ding at a tenperature of from about 110C to about 205C to form
the el enment 20. O her suitable foans are nade from such substances as

pol yet hyl ene, pol ypropyl ene, pol yester, pol ybutyl ene, ethylene vinyl

acet ate, polyurethane, thernobondable cellulose) latex, silicone

el astonerics and others. 30 However, the el enent 20 need not be nmade of
foam Alternatively, the element 20 cblld be nade of fibers, filns or

ol yes hyl ener Vi i P ARGl oh e e 2nd ] BRRAaAbh Yement 2.,
such as” cardboard, éoat%e% gra{ﬁer,'ﬁ%?d'g%cgnﬁ%& ?Bnk@r‘"ss | éhf?i&%\e Sof thenese
or other nateri al‘QPSReRt: #khaslength aadewidth @inensiaiss gemdrially elak gerb@iang
wetted when worn,thosenftthe shsdpbedt 26rdTudl be noisture stable. In other

wor ds, elements which are susceptible to wetting when worn and are not

noi sture stable, but instead are noisture unstable, are not within the
scope of Bhe 40 presehhe itepsheet d. isAcompliahthesafit Nfeelihg, aAMho T riabing

unst abl e" 16 r eberthel OwedHeplsi adgnWhi he t paet her lely,.b

hydr ogen bonds a o fsi br ousisit r'ﬁcuﬁr e(ﬁsa’rgﬁ)%ﬁriish%d g‘%sgﬁ?}rtﬁ?i S‘ergq%&‘vi ng a
length of t0.0 miT1i meter PEMTHNG ALIds atoe readilvt otraniséer bthroeghanmiscal
ent angl ement and thigkftesenalA fauitabde tapskeetnps emay Be5mgﬁ@ﬁehﬂ.ledwﬂl;,?ﬁ’] a S

hel d toget her solwidg RanB¥dioeg S d,snstandard toilet tissue Ichis a
slurry of ¥ - P ORBeA00 gd‘ﬁ:gubaja'é’gcfbé'ﬂ’ef’o thepmorfastie, timsyl e of

6/vood pualpprwg 0 aksgir een an
a materialt® whi ch PSR PPPjé hEim$w ReseUs foams . cratiowdtede fdamandndtuirslt | onal
forces is short-ffitgns flewgf, pudqu vr cdotich dlﬁe&sqi,dsgnd—,éﬂpnﬂggtr}rpr(grsied or
10 denslfied to Hopp&yter i Bf €bbi ngtement . Conversely, if a mat'eri al
.is bonded at |e?§t gqa}rtigflﬁr"t ?E% gﬁ“ﬁeiﬁ%ﬂa h& t'ﬂ% ﬁyo%g@éwtaw of
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17 incorporated herein by reference.

In a preferred embodiment of the present invention, the
body surface 13 of the topsheet 45 is hydrophilic. The
hydrophilic body surface 13 helps liquid to transfer through the

35 topsheet 45 faster than if the body surface 13 was not
hydrophilic. This diminishes the likelihood that menstrual fluid
will flow off the topsheet 45 rather than being absorbed by the
absorbent core 40. In a preferred embodiment, the body surface



fl exure-resistance of the elenent 20 'by the Crcul ar Bend Procedure, as
expl ai ned bel ow, then each constituent part should be tested individually,
if feasible, and also the conbination of nmaterials should be tested as a
whol e. Preferably, the elenent 20 has a fl exure-resi stance neasured by peak
bending stiffness of at |east about 1§€0.0 grans. More preferably, the
deformation el enent 20 has a peak bending stiffness of greater than about

200.0 grans ) ang nbsﬂhepmﬁﬂreabllgs ds eadde Hylarophibieuby 3bealingr ane . bddpendi ng
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circular bend procedure gives a force value related to fl exure-resistance,
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bal | nose havi ngpeovideli uiicKer2. &Euﬁsitibnnmferfmidn@tshaeeddmmoam ameandi ng

0.88 mlhineter [ e n

poi nt haV| ng a rél ugé'f) q@gé'{]ﬁaaﬁwgmggm FL rreﬁt%te“ %8 gun er 8 %r
nount ed concentr !dew twheneas J?lped c@damnﬁas/mgeeifwm%tear Hhé@e d’r?géﬂ‘i'

Slh des. Note that cé:’(cjm sreadsibprd, ntSéébnﬁlerﬂ{eyHr@Fﬁl’@mmgd afettd zomvarggnt  of
t he test specmen rin stj.ng the i nt
significantly ad¥er" s@lpag?;éet he fﬁSt ég{’ ¢ e%Heﬁ%ﬁ‘g(f%%%géeag&ge complctteur es
an inflatable stﬂmlaﬁ@}‘ thté'n‘» speetimesi| kighbt misasHsumgnses. b!“fth‘gléél thehe

bott om okot he pl H&Q@Fuﬁhquw é&o?rgtnowebk ébb.m&eé h.aa Oihl&f pibee aird i gR
plate. Fromthi S{»‘Eggl tiQ

reg ((ft V\'/Tr‘wvarl m 2 aII ose S ts%the
exact bottom of HH 8?‘1' &2 MY 1Y 8- ?1% sﬁtré' gcp S
specifically 20 inritatiost porthenvmay ditbw dapthesedans Ibaddc& lof thpheamtﬁxor cell
has a toad rangenhpRil AWPUnL Quse 3680ing. 20PRe 028K T cdn HE positioned

anywhere on the topsheet 45 and can have any shape. The zone
25 46 can be as small as proper functioning will allow or almost as
large as the topsheet 45, itself. However, because the larger
openings of the zone 46 may not prevent rewet as well as the rest
of the topsheet 45, the zone 46 preferably has an area great
enough to be in contact with the menses as it exits the westibule
30 yet not so large as to contact surrounding skin surfaces which
could be soiled or irritated by rewet. Preferably, as shown in
Figure 1, the zone 46 is positioned on the topsheet 45 in an area
where menses will contact the zone 46 first before contacting the
rest of the topsheet 45. This area is preferably disposed beneath
35 the vestibule and more preferably beneath the vaginal orifice. In
the preferred embodiment of the topsheet 45 shown in Figure 1,
the target acquisition gone 46 is symmetrically located on the
topsheet 45 due to the fact that the preferred embodiment of the
napkin 10 shown is designed symmetrically so that the napkin 10




35 An actuator, and nore Model No. 1122 having |load cell. The Instron

I nstron Engi neeri ng Massachusetts. specifically the Instron an inverted
conpression 1122 is made by the Corporation, Canton, NUMBER ANO PREPARATI ON
OF SPECIMENS in order to performthe procedure for this test, as expl ai ned
bel ow, five representative absorbent ;articles are necessary. From each
absorbent article, the elenent to be tested is renoved, in articles where
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remai n the sane. ate
somewhat plllowmg effect ln an alternative embodiment of the
napkin 10, the deformation element 20 has dimples In regions
which correspond to the inner perimeter region 47 and which
25 extend through the absorbent core 40, in which case the topsheet
45 is thermomolded or glued directly to the dimples.

The absorbent core 40 may be any means which is generally
compressible, conformable, non-irritating to the wearer's skin,
and capable of absorbing and containing liquids and certain body

30 exudates. The absorbent core 40 may be manufactured in a wide
variety of sizes and shapes (e.g., rectangular, hourglass, etc.)
and from a wide wvariety of liquid absorbent materials commonly
used in disposable sanitary napkins, diapers and other absorbent
articles, such as comminuted wood pulp which is generally

35 referred to as airfelt and which is preferred. Examples of other
suitable absorbent materials include creped cellulose wadding,
absorbent foams, absorbent sponges, super absorbent polymers,
absorbent hydrogel materials, polymeric fibers, or any equivalent



20 plunger speed is set at 50.0 centinmeters per mnute per full stroke

| ength. A specinen is centered on the orifice platform bel ow the pl unger
such that the body facing surface 16 of the specinen is facing the plunger
5 and the bottom surface 17 of the specinen is facing the platform The

i ndi cator zero is checked and adjustgg, if necessary. The plunger is
actuated. Touching the specinen during the testing should be avoi ded. The
maxi mum f or ce retarias t ort icombinations gefanmateriadeor dEtle 1otarhaebadnbeatst eps
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20 i s substanti npermea hIE 8N the liquid 34
I nper meabl e backi ng of the sanitary napkin 10. The deformation el enent 20
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heat-sealed to ot her. near an
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body faC| ng surface 1 sor However f oam
el enent 20 i s uSeRtimetense W'F’ﬁu“&t?"ﬁbeﬁ’mﬁpé‘ béEﬂl ABOW 'Orb centimeteys napkin
10, the el enent 1&g s hRingdtdainsiulditnensioal | y Theuibsortseat neertd e40 has a

generally uniform caliper of about 4.6 millimeters, an absorbent

25 capacity of from about 4.0 grams to about 10.0 grams of water
per gram of absorbent material and a density of about 0.1 grams
per cubic centimeter, It should be understood, however, that
the size, shape, configuration, and total absorbent capacity of
the absorbent core &0 may be varied to accommodate wearer's

30 ranging in size and expected fluid flow. Therefore, the
dimensions, shape, and configuration of the absorbent core #40
may be varied (e.g., the absorbent core may have a varying
caliper or a hydrophilic gradient).

The deformation element 20 is flexure-resistant. As used

35 herein, the term “flexure-resistant" refers to an element which
will support a bending moment, in contrast to an element which

will support only axial forces. The deformation element 20 of the

present invention has a preference for having a convex upward



A preferred deformation el ement 20 of the sanitary napkin 10 shown in
Figures 1 through 5 is shown in Figures 6 through 8. 15 In the preferred
enbodi ment, the elenent 20 has a Length of about 20. S centineters, a width
of about 8.0 centinmeters and a generally uniformcaliper of about 2.0
mllinmeters, except for the flexure hinges 23A, 23B and 23C which have a
caliper of about 1.25 nillinmeters. Inl% preferred enbodi ment, the
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susceptible to wetting when worn and are not moisture stable, but
instead are moisture unstable, are not within the scope of the
40 present invention. As used herein, the term "moisture unstable"



23 surface 16 of the element 20 will have a convex upward configuration
when the napkin 10 is subjected to | ateral conpressive forces 100 when
worn, as will be later explained. O course, the protuberance 71 need not
be provided and, in fact, 5 the elenment 20 can be planar or downwardly cup
shaped. However, such configurations mght require a nore conplex design
that m ght require nore conpressive farce and nore nechanical action in
order to create a convex upward configuration. Thus, by providing the
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conpressbve for Gosedfdd: Wil i‘éor%édmﬁquraﬂ o an el enent that 'is

pl anar or downwar dl%cupped shape ffbl pelaly, e Jaxdragens bopdsess upwar d
confi guration wiANdRich

tollet tisshe hwhidhn is t eslurnymof mabod apulp 18! oRles
enbodi nent s whersereert tindogdpjecéed 6 aHyihgce A ambe ofla IR Q. et ai ns
of lateral com ‘Hp"‘@“dt%%%m'g%%b'a%ﬁah*‘t%‘iréqﬁw*ﬁgggm%{)%ﬁﬁéﬁﬁ&éfgﬁﬁ?h?”

of lateral conpressive ftorces
body facibq?g sur fi&cEhort-fikery fwdf pulpfwhichnis ebmiatd amiraneh compresseat ben t han
it had .ptior tdenBefi@Pplol Grbmete Qhtdrdira ivesforces 10Q. when
worn. 25 I'n addif i@ rﬁcggﬁi zi ng thatm;eﬁ lgg e@té@éﬁf hecé'?‘é%réﬁv‘i ﬂf/e?\ti on
is to put the body sqrfaceoT9eds 4t HeastaRartaly throughi meops cotireacthawt h t he
external surfacdydspgemeot ashertnfiper smeblsanivall Rntirifledémt LR Hpf&iohhl Oi Ves

the el ement 20 o9egesGORRETUGHR! | pkij pre-forned, el evation
LARegLA ek 9 Hildl SR B

to aid in provi dihng such 30 |r},t| mate c M Felnddude g 7)
t he cent{SaI hi nge°23A"%%¢: BHIR Tibshgi whishnare pdhesivelyt held deggthed fasmaxi s 90
of the ele

nment X@virgréhenficainbonds egtther dgrean3 Jugtf ht/azjg_ .”W&%Q'nttﬁettl@e
i

rf
ot her end edge Fiberds [ L Qyr , _gentral nge Z3A'has a
general |y inver g U§§§ﬁg‘§edﬁ?%'?%és%-‘§l§§t f%%& é M S éUﬁBuE“?Ie%'&ef'ﬁti on of

the sanitary napKi$h FEeEonatint the jelement) 90 (mustdleé aratsturenstabiemisnth0jn has
been directed tortie fot ethentlemerd Joato r;ﬂsw'decemti:whgt E%ﬁt"@‘f’@%‘e&orﬁmen
the sanitary napkidnsdifed S thP dleméit Izﬁa%%poar.t gqn of 1 he body faci n?
surface Ap of tkge def or rfmt I on €l enerl SPEIRRIR 2 fuprtienalyfeanes of 24
configuration. XYL asistanes threughauh acoerwek wearingl thoef | Gihikat it

i ncl udes enbodi rteae sthalbemanyl mdista@sundtdlé tdiBRerPt 5 ?%d%iéqui Qo Sy f ace
16 of the defor rgg;,%gg ‘%vggp%nkog&) hraist.a cogvex s?la?e. 5 The preSence of a
"convex upward coniiguratlontoisodel & hPRENAE fISKVERISresistarce Briaswing

expl anati on bei 9§ VTl Aften beingr watr. wheRi these ssl@medtsoarsh sdBjecfdd 86, t WO
pl ungers 200 haengpizatiadlj Ugatef, ahcides6r 2urihd lii ! PGP Ldoned
symetrizsal |y aqg%gﬁ,egr%n .ea}t(‘:h ot her go ‘Ehat tﬁgrﬁ]eﬁr@e%{r&gf gfh%éaﬂf'q aces
of the plungers §7 e ABLUPYSPgEn, T |mechpnical frigtionalThends detariaratef t he
pl ungers 200 is 3@t ethked elemeayprlosesmatae tdrgecuparal urie afott ha t hipghgiof a
representative mEXuee-dsishBREN hndh 1l k i stance is intended
to approximate the di stg;lce bet \Reeﬁtr%ﬁg%{ﬁ} é*]slsug%ﬁééﬁsgbr esentative nunber
of wonen, 15 when standing. A top view of two properly positioned plungers
200 i s shown in Fi gifffecawrseTHe npimbegeofs irdihiduav emBodinenat2QP thei gidseqf about
51.0 mllinetersnventdst t &kfst | iy 20RidAViHRY ' of ,about 5. 0 mllimeters
and a thgockness C?L about 570 m L] 'nc@?edrhg. C&ﬁ”ﬁg&ﬁg _be(% yer’;{urziagé’eiB"Bf t he
‘napkin to be teSPEESt Y 06 226ingle haneasarwe Materiat.acEorl £xempiere thapki n
faci ng down, thelemgsiki rR0i sngyt abed chmprized tohe ARIFENGERS KRANG N uhBEng&RPE
that the napkin r28id@Ngha! L¥leb@ ; : napki n_nmay. haye to be
mani pul at ed | nté ?ié "in gse’*’@%ﬁa\ggsgﬁr\%%,“}ﬁ% "?%mﬂ%ewm:? affRP¥En e
det ermi ned t hr odgf LPAEME 20i3 flexusparesistanems Afternativedy, 25e wiementg2a he
napkin. 1f the dtpbei commtisetetofr fiuhBputp tRuvang Nthin SstalpsOBs €F i of at

Least on¥ f i tiy i il ab R
g ng (VRIL Neamotaend ekl " cheBuGhod e offo i, warproige

napki ns whi ch h Yseeresistpnsert edlsh.t fomieremple oithe helememte 0 mepdbé ca gi ve
accurate 30 depipsdymerdc oéhetehehahageaasﬁﬁaht@rbrm%aegaﬁ, wWhep ’\m;\ndeAs
soon as the sanifté@(.enpegﬁgtgn&s prlp.pesrl pasi tioned hetween the El ungers
200, a cast nolding of the sanitary H&ékicﬁs?s‘s wRere. hrcelement P gishg@is for
t he purpose of (&M Ny of f rreteriade, t e ntphs n nkcesdiry " td usst' the
configuration so that the napkin can be



35 further studied. The cast nold can be nade from a nunber of different
materials. Preferably, the nmaterial that is used will penetrate into the
absorbent nmeans. Two materials that have been found suitable are a
hard-casting nmaterial which is marketed as EnviroTex 1 to 1 Polymer Coating
by Environnent al z5 Technol ogy, Int7 of Fields Landing, California and a
soft-casting material which is a mxture of 46% Veisam d 125 resin which is
mar ket ed by the flexued-resistanceat iafn tie \elemeapoR? s byM tneesCirailadlBérON 812
har dener whi ch ipy ﬁBK?LQstQ/x;ﬁQi&BOBeﬁW“Gﬁﬂnlaé—h bl G pal b drLih

Connecticut and 23% 1 Tric roe I nner casting material can
be poured directP§ fer?ttﬁdtwg ‘H&HR % 6h"‘l@""f"‘h L aé?)n'l"iegl‘j?'a topgof
suscepti bl e to smaekerfals eshould due eesae@las,abdaﬂe or cupped shapedl. If not, a
thin sheet of aluminumfoil can be placed around and under the napkin so as
to 10 create a receiver_ for the casting material. The alum num foil

recei ver &an then bePqueFé‘Estoﬂlfsei%‘*‘é\%b?Pef‘@%at Rexuegskesistance Heeasysed ng

material . Either byapeak fweWi stiffnessd cbfsapIeapat blsddtywoababﬁadaé S Marése

shape. After the t n r
Cross-sections c & %Ql &{fﬁna?%‘?{?l F'eg'gﬁgl HT)% rﬁetaﬁ t ee"dri\a%kl n.
From t hese | at eraF‘fﬁWéSsOfséctqtshsthaa pb‘?‘@oﬁo%angmserm @Qﬁheml’ﬁi#fatbﬂb
napkin has a conypgatépWeHah aBoG1 gvsoaclg}ranﬁy rutrﬁeaamw%theefemrﬁwanotest

reference being rected t ast ded on of the
napki n 10'%hown #ﬁs "gur‘”@z’glE> fqge i‘gﬁﬂﬁ?ﬁs df% ﬁaf’a cgg&:g $LeMPon) if
20 there is a poitaveorbeeine foshd f accentable: f ades 16nofeleﬂkﬁe1telleneease90 ithat

has an el evation fRdx k- Je%'isn&bow g%nérmyl humsl%sﬂe eChfiEF, Rtoh
perimeter of the body faci &g surmace 16, aci % surf ce 16 of

the ol ement 20 halse: SeaRtA 8 W YOFARIOBHDIY prinegeribs HERN B poi nt)
the point is prefawanbhess25 at Ieast about 5.0 mllineters above either
outer perineter of the body facing surface 16. If there is no such point,

as per the lateral cross-section shown in Figure 11 (. then startlng from
the left Buter perimfte@k &enging pefdffnessiisgdetermined 1y of tesd mthichenls 20
and noving to thenddegéu aftelnetHeo AS TMLD mg3m2fekm:lllﬁARsBBQDsBIaGGEDUMi | an
inflection point 4 a p d s f.ound,
if there is a fi rst oi n t a?&%%ﬂsﬁée?%ya%ﬁﬂgﬁr}é’géce %R’Qﬁ'e heafsrl ght
of the inflectionfofewVat 50 hehi EHhear ar?eé’F’evEf?CGﬁ”b? ds | 2astimybiangous 5

81 ljl l ][ret ers abovemuilpdirtttiesili aafdraiationSof aaadftaisenomumldﬁe fateabprg the
ody faci 35 s n S an
el evat i ong‘gel ow t%ﬁe%ﬁﬁrré&ecgp%? %‘i‘l' % gr"f’eas dthgttggk Becsoh @Fég

per the lateral ch%sCB‘GEW‘Orbeg‘ﬁoqucﬁdﬂrguﬂ'é’eil3 foreen Yaiae bﬁﬂ‘?t%ct"ng
surface 16 of theﬂdﬁm@r-mumacel ergintilt3Redidby a av@RMRNg UPYEITHessONih gutat i on.
Preferably, the f|{ t'i?OI nt 51 has an 40 el evation of at |east about 5.0
mllimeters abovelYREHYNFI ecti on 26 point 50 and the second point 52 has
an elevation of at |east about 5.0 mllinmeters below the first point 51.
The body faring sppPARATUS .MUst have at | east one convex upward
configuration but can have nore. Preferably, a portion of the body facing S
surface 16 of the .elenent 20 in the central region 62 of the el ement 20
wi || havez2a convex upWhed appafatygsr arécensarybr forpribeerGIRGULARe BENQ i on of

the body facing SUffaPROleUURE hegs elaenﬁaam%ﬁ VBirehiak S BlinPoSadmesseat h the
center of the vaginal _orjfice when th F‘H{‘}“@‘FI n 10 is worn will have a convex

upward 10 confi gurati dfSteR. Jraydng sthe 9 B Wt ernatively preferred
deformati on el enent 20 enbodi nent of the present invention having a body

facing surface 16 having Q'mfi)on}ﬁ?&&thﬂ@fs‘i‘\eGO'}Eééiub?atthOBldtforﬁQOVWhlbﬁ Figure
14. An exanple of a deformation el enent 9‘53 [I]'Be sco'ﬁaf1 of the
present invention having 3 botf}f ?a(‘,l o2 -Ps r?sad'@ tB’ift' ABE ®RXMAg a
convex upward configurati an 1&. 7shuummene|F|ogametei:50riHee edraf ahe, othee sanitary
napkin 10, and partl cul ar lh\éyfrlae ad¢{ o,rsnm'm'gte)gl ?ierzgrifipé‘veT%@Slagal |y been

described in their "at res urati ons
because t he edge of each orifice should be at a 45 degree angle

to a depth of 4,75 millimeters.



20 general popul ation of wonen have thighs which are too cl ose together not
to apply any laterally conpressive forces 100 to the napkin 10 when worn )
the "at rest" configurations of the napkin 10 and the elenment 20 w |l
seldom if ever, be realized when the .napkin 10 of the present invention
is being worn. Therefore) the 25 followng is a description of the

di fferent anatony conform ng shapes ife deformati on el enent 20 assunes

I th I t's 20 | it i 0 j i d
o ong, L1 el eTent ¢ 20, LEngiernblings Bh ke P B0, L, 90 0T o

t hereby subjected to the | rdwgq e Wwearer's

thighs. In the preferredibifsdensed: dametee abfi-28 pilHaetars. 19 bl

i3I9I \l/J\;_t rﬁt ed in Fi _gu[ eg hotsélr?mhgll?a m:ag)ahrnugh uamnﬁtm admpraent rTe?_ns
ich is associate L e er exes. i.n _cooperation

with the el ement 20. waeegggegl&f‘?ceﬁq‘l%%d‘ﬁﬁe @ggsﬁ'@m‘%&%ﬁ &'mfc?ﬁ"% af fi xed

directlysto the el ement 2¥ing a Re3dbaillimeatey baseodianetemapdi & pant and t he 35

el o 0 i o e v
el enen , general ly X _in cooperation W e e ... Thus, in the
preferred enbodi nent, tWz"ﬂ?%'s(si’-eg'g‘%t'f‘%‘f‘f&'ﬁedcﬁﬂ??ﬁaﬂ&t P’S{E%? e apkin 10
al ong the napkin's 10 | angl havingaéqualncieararmedors adcsfdesal INotefthiahe

absorbent means 39, whi GRel Mdddfe-pofiit PIL! fleb&Y CEPOG-BRIHL CRE I Ses the
t opsheet 45 and the absorbent cor e %0, ener al w m'gic t he cr.oss-secti onal
of A%t i FenfY

configurtions of the el®NMerso t SHR5S ringp, testiBgs- sect i onal

configurations of the ndPienefdr@, andft hehabsoebdletpoidans sBhifiegntly not m mi ¢

the cross-sectional confd(g}épg,%woﬁﬁegis tRE &lst cit%%e) ﬁ%rs é}n%@ Figure 12,
of "X I'n ] e

when a preferred enbodi ment e sanitary nap IS su téd to
| ateral conpressive for¥NCrY0ES a§‘"mhé’?f'%éé?ﬁ SHUEHEReNt then adblines a
aﬁneaa: ly hlourgl ass ﬁhap&édﬂ@-@oMtaﬁhuth.noThbepo&éd.On Tofe boetofl @fent 20

iC i 0 beneath t p m er,.he n e, anterior
comi ssu ée and the post 2‘?‘%?’% ssg'é?{ecpeb\ﬁn\l%%v%?ﬁ Le@eﬁ ﬁ‘e’pcteo t rogl regi on
62. Therefore, when the heef &Fifisg@ n®AEn 10F@ModintentPesitieme phesent
invention is worn, the c@sWrwdrd @Fske B2 e 2R @besBt t2@hehexdtti N Fi gure
12 extends from about t ot&?ml ifn{?]eSthé’“i Crh S di sposed beneath the wearer's
anterior conmm ssure to abo the'15 R8P \’\ﬂf%‘h i s di sposed beneath the
wearer's posterior cornm ssure. The distance between the |ines 81 and 82 or

their relative position ANfdee-medireméRt géar ¥ndeperdispacHrRanyt he size

of the wearer and the positjoning of the 20 napkin 10. The portion of the
el enent 2® extending for¥r h‘szF?fﬂ] %’86{]“": h@qﬁrﬁéng ,([?%aq K odf*®end edge
32 is the front regi on 6lbadTéedl hast & dnadfranige Etoen@boul®.8xtoeakiiuty backwar d
from about the l[ine 82 tgygohe frams.end edge 32 is the back region 63. Note
t hat when underpants are worn) the front region 61 and the back 25 region

63 shown in Figure 13 nmay be forced to curve upwards ( not shown ) . Wen
the preferred enbodi nent Aof adieateapkiandl(marteovspecifi¢illyurthe linsbromugh 5, is

subjected to lateral conppasSiNg fORgehalhly WaRN 1P&fted t RompRAsIGH T €gi on
a nunber” of diff

62 of the elenent 20 can 30 assune e erent cross-sections
rangi ng RPomits at-rest '@niceuratdh IRRANDY 12f0ds- 8REET &Y i H%igure 9
to the in-use confi gurat ilestrefiown Engireeptrsy secCoopornatiohi, gur €abfon As seen in

Figure 16) when the prefepeedsapidkary napkin 10 is subjected to |ateral
conpressive forces 100 en worn, the 35 el enent 20 assunes a generally "W
shaped cross-section in the central region 62. As seen in Figure 16, the
wal s 72 have assuMBER ANDSPREPARMWTIOWeOF SRECPMENSI on. The el enent side
edges 31 remain adjacent to the walls 72, but are now displaced to a 28
In order to perform the procedure for this test, as
30 explained below, five representative absorbent articles
are necessary. From each absorbent article, the
element to be tested is removed. In articles where the
deformation element 20 is a combination of materials, as
earlier explained, each constituent part should be
35 tested separately, if feasible, and also, the element

should be tested as a whole. From one of the five



position above the walls 72 and into the uppernost part of the wearer's

|l egs at the crotch where there is m ni num novenent and the | east cause for
irritation. The bases 74 of the walls 72 are adjacent to the thigh hinges
23B. The thigh hinges 23B are 5 provided to allow the walls 72 to bend
about the thigh, hinges 23B, thereby assum ng a substantially verti cal
position. Valleys 67 are forned abo and around where the bases 74 of the
wal I's 72 nmeet the téiegANtS tgce 2eVed Tiromeanuaper 6%Y ‘a0 Habtx cAfl.ar |y usef ul

in diffusing exudatgasimengt twtsepéc%aet bPE ditl | 117 Qryh o.ttmralof'tﬂeabsm bent
capacity of the napkin 10. From he t hi n pr.ot uber ance

hi nges 23C the el entii"edd Cpgtsed Fnﬁéfﬂgnﬁ ggvﬂ&érﬂ’s" gl dhet he

prot uber ance hi ngesel2@entt ae dowpofeaciatigfiear the etess. of Therefarleement 20 has a
convex upward confi gymgk} Oy« ag{d ditféreRt' Eh@&h@ﬁ%ysﬁo En%aéké’teh”ve”ed U

15 shaped configuration. In addition, Int erre I ment shown in
Figure 16, the el entm 2epchy flepent:; C,geg}qigly[ héhﬁr Stissveallye mosthas a
general ly inverted HdidshpgratbnCr @$s-thect ietamenitn shoi@r eber reestednbodi nent ,
the convex upward c I TS ed between
the 20 | ongitudi nal gp&:fg %ﬁ S”lﬁ? sgv\ﬂﬁ{eﬁ Isyc?ﬁ r#oggur'%nnt&g@tg synonynous
with the elenent si 8lemeagewhich hasea| FoRYEX c'élh‘t'?"éi qenﬁgerm.u fsgeneral |y -

lsymm: r:jgﬁl : y | otcat lﬁiebaigégemeahe mmuheyameorﬂ?ﬂ@ef&&@ eldhens Ejhe
ongl tuadl nal centerl LRl an e, _convex upwar
7 odtF Aohe Bfstesy ooy S0 S B

configuration. 25 Befhore%"ﬁen I/a acing sur fent 20 can
deforminto the shapbe depgesteavailable Fpecimen) of hthecelement 'shoald tewar d

noverment nmay be inpgeaddif the mﬂysséufm.eﬁe ausoaa Tnbe Bé@Pfoldedl brmakes
inti mate contact wé} nghg v%e t ugend % the 9 and .nor e, S ecifically
the external surface&$ I 'ﬁ ap Raf® I gﬂ&'?’? SLcIREEIMeNSe | enent
20, and speci fical | ynust be prepitete el i ivsein nasmdl toh ¢he regigeb etoaareid71, wil |

deform and nore panfieeting! Inéxupaaar&raetfaﬁ&e&oﬂdmegnemmsmee%inor bul ge
outwards. A conparison of Fl‘gur es 16 and ust ow in preferred

enbodi nent the prot JERFHHES e/ameftse it eﬂHé'ﬂ“ﬁ‘H‘QeQ or 8?&66‘? éhée‘ss 71 upwar d
novenment is restri ctrallintatet hepeeimarsnidersical atoe shofspetimeps dand&jomr egi on.
Referring again {0 fhguierst2eidderlts sFECRULNAL Thile, TGN 1" Weplhrl t e

front region 61 is generally circular when viewe roma ove the body
facing st face 16. THUIY oRBVE edi¥on ’Gi"‘?%'rra?ﬁssﬁ'éne?falq"{/e cideqticalt because
it is |ocated beyondpebindnsi.ghs and is, therefore, not directly affect ed by
the lateral conpressive forces 100 whi ch are exerted by the wearer's

t hi ghs. However, 5 the region 61 is indirectly affected by the conpressive
forces 100 of tHRQEEPMRES thighs and, in consequence thereof) assunes some
anat ony conform ng shapes. Cenerally, the front region 61 of the el enent 20

depi cted by crose. serte e ‘“ﬁ‘* (e e OREUPAR totln) PROGEDURETSS B 1PR ' ©
front region 61 al omf vﬂPl'W’%-he h%)@tﬂ’ﬁé‘"‘fﬁ"ﬁgéEﬁ 2pnditiged Biyd '%@9 acilitate

the formggion of thighefin SJIEHBGm WRichhgs pnekerr@dngodi mnkeistiovn, the

back region 63, tike_the reg on | SO assumes some anatony
conformng 15 cross- M40 ns Lheh Pﬁr'oﬁaﬁkl gwgohiogr%orﬁlt &8%@8?" in order

to adapt to the diffescegnizedaptmtof spetmensat bayingn 2me ungompressedegi on of
the Weagir) I the CIOfS ﬁ&ﬂt 'cQIIFéerar@f 68y Rlilfimeterat of-raﬁéattbpsﬁeddnébgg f[ﬁnt
regi on napre an e
back region 63 is coﬁI"? ur‘é%l k%% Z? Bp@%fegﬁslt:ga'ag é’réfce MPfarer when
t he napki3d 10 i s wor therehyt lgéve breakingsgivwinicB3 are hmoto dheldted i try ther f ace 16

of the elenment 20 ha§pé1:iﬁ@ﬁ"éexc6m¥\&rsgioﬁ0nf-éﬂb‘fa@{cbonrathé}-thﬁarﬁ)recfh%”ed
enmbodi nent, the back r%‘gl on, t he ement 8 has a conve

u
Cro0s- secti on The cFBSIMERs, NRUGTaRG I + bHEn ACPEnBebrvIBED ot i ng
this shape is shown en EngemwekSedAepmncalﬂpem@fsBdﬁ nikimedérs loe el enent

20 shown in Figure 1% @é}\% oUﬂ?tfer egegmgqg,_s@gm,ug Eé‘gmgeﬁ,els and 19,

the central hinge 23 pex of convex u
confi gur&ion in the°6'éh:t°r Qf ?’e&?oﬁ"ﬂ?et"r’érral WQ“%‘FVF%e" éﬁeﬂs o¥s&%he convex

upwar d the test procedure and calculations remain the same and
the preferred flexure-resistances previously given also
remain the same. The tester plate is leveled. The



30 configuration into the back region 63. Since the napkin 10 wll in ail
probability be worn with an undergarnent, such as panties, the upward
forces of the undergarnment will preferably cause the back region 63 and the
rearward part of the central region 62 to curve upwards and fol |l ow t he
curve of the buttocks. The body 35 faéci ng surface 16 of the elenent 20 in
the back region 63 has a ridge 70 whi O i's configured to fit the giuteal
groove of the wear erplungemn speed. isTset at 3ge0 T@ntimetarscper mingtenpecrical ly

| ocat ed between the d,angitkél NRhgeh de Rdg?,&g,penofist RéntareKi Bn 1Qnhe! Ong the
| ongi tudi nal centerline 90. |9 its the gl uteal 30 groove of

The rjdge 70
t he buttocks to proA" C%tpo\ﬁffPf'f‘ybﬁ'ga’i f8e Blungss, sH<hithet theoPod¥e napkin
10. Because the deptfacimig shefagkuteaif greospecimani s faring tthaoplemger om t he
- anus towgrds the we ' t Ck+r 0| atnthe 20 is
desi gned so that itaJSrgf Itg??goﬁgo%u{mé%}%ek a‘?gg% S?E‘ga&?d'gefagm@%nes | ess
pronounced as the riRigtomm. ncthe ipdicatard zeae ds 1ohesked hand adiustedi on 63.
Thi s change in fornaffi aecessady. damee plyngerc tsarised. OfTduchinge the, which is

a cross-section thro e regi i igur whi.ch is also a
cross-section thr oug%ghr;égba%@%gg?%% %6%? \ll)gltﬂ‘%n{f\ﬁlb%h a?'gﬂq%géatg ®hore
towards the end edgemaximym fogceppeadinggioothe Neamsd| aram Js refansledt i nt endi ng
to limtibhe scope ofhéhabevei seps reKir@pdéteanndar hilCyhvar lof tthe
deformation el enent 20 of th resent .invention as shown in Figures 1
through 13 and 16 155‘3%?'8%%28? e Eﬁ’sggciht invention is intended to
function and provide the benefts as follows. The following is a description
of only one nmeangaptulAtioAssSi ve deformati on of the napkin 10 and it shoul d
be recogni zed that other neans are avail able. The napkin 10 is placed in
the wearer's panties or directly adjacent to the 20 wearer's crotch area so
that the body surfac&hé3pedkt hendingkistiffiesss foaceat) apecipeneisalthe adj acent
to the pudendal regi qo.inifhenidrle Ve %Z“? nﬂ'?a.thggeéhjﬂ Ahs AQAEINRT |

conpressiye forces 100 are exerted or%ﬁ ongi tudl nal side edges 11 ,

whi ch inhe preferr 8Pt "Entumbein et et Pf five FrPticRb RReSIMENS WSSy nous Wi t h
the el ement 25 side edges E3dth saussfndivenddehtaanispeticiensedayes tédtedn t he
central region 62 to r i r.d 15 4 e of y4he el enent
si de edges 31 conseqagﬁt{h% gg%sggmt% eﬁﬁ%@é’@r@‘;‘ﬂéﬁg‘y'amﬁ‘sf hteﬁet hi gh

hi nges 23B and t her efSstaB8IRGE Ho¥yHIE P | ArPITeYdPR dlorpeash iobntheas t he
napkin 10 is further "gonpeesstdted Ne Rémenbesubigt anyi pbhtiovest i tad |y

st andi ng l1s 72 ar i spl . _nyar d owar.ds i i gal,axis 90.
As the vvazlwﬁs 72 are gfeglﬁ%gcgaé&?he\ﬁar dss, %stt%ém@ﬁl gﬁﬂ{f&#gﬁe@%&%@ \Q\'h%ﬂ: are now
at the base 74 of thé&atiafies the teste Abhseefgrepithe dipxunsefiegistangecrse t he
protuberance 71 is akopgrtidiRa¢éilyi dBsignBgeeleddht it hhet §ratedti Bg@Resd® 23B nove

beneat h the protuberar\}cea 7el caysin ntgég%gst léberance 71 to flex while
bendi ng about the pr St'abE aRS@ hler?g 9 AT the central hi nge 23A. Thus,

as seen in Figure 16, the body facing surface 16 of the el enment 20, and
particularly that porhi e ptefebPed @ehbolififéritdof Yhé 33RItAPy HApKih 119 shown

i d .t 3 t ub 7 h d
cont1 gur 4ot on. . ait FEHseE e BhPUS | 9 e Felbemede’ AFMETAL0e CERRIB0R: | on.
I n addi tion, thatsupbrthainthd bdey Hacingf aurfage sif fodcthel Gefrrmatignaeleoent x

upward confi gur atgOfg ddjadetl ¥81CEHORe¥brAd) hijr PyGaRck 4yl 3Ei thd absSérblente 73
of the walls 72,d§resent a g‘enera "W shnged cgtgf hgprat

I i,on. However, as
menti oned previ of9r§, *er'dy ?Wéetﬁ%ﬁ%rﬁm gt %'Wékigﬂaedﬁmgwo% in
Figure 16, the bddy ssbstacaiy3 buicheimmzerieable) anxy servesi @si rthee lpridact
with the gxternaliy EF&thﬁﬁyQ{%ﬁeihg Pﬂ‘iﬁ@d@dnifﬁ | RBpkihh®6 EDY HealetopmatiBR | O

el enent 20 and parficu r ot uberance ut war ds aoz shown
ete®nt 20

t o _bul ge
in Figure 20. Bectigent 2ppgnderdaxs@ 99)qrs POF QY- F'@siagF%f' ntqoge
and particul arly thae pxudatber ahich &Arepabsorbed &y andwandtaned rveithizd theasi ng

force against t NeylapRuRr dore dh e W 89ed QL 3Por ifilg ' adliR’ Bbrifers

pudendal region. 'y, this bi SI;]FE rce creates a pressilire pronoted
seal between the ¥0d dingar. sipfHeepreferrerk emboriment, the defarmatdon sdgment: f ace
13 of the3snapki n 30. hdsenengtd yaneneigth |dinensionsogpneratliiyVvarer c ésanl Othear e

ipFIOVi ded by the V\f’t?sroﬂzleﬁt twrghstot %op%att t\%eb%\fo&wtfoﬂceelérﬁ’ean zbh‘éx{@%i n 10

beyond the core side edges 41 and the core end edges 42 to the



20 intimate contact with the external surfaces of the pudendal region,

t hereby causing the protuberance 71 of the elenent 20 to spread or bul ge
and create a biasing force which thereby seals the body surface 13 of the
napkin 10 against the |abia majors. As the central region 62 is deformng,
the front region 61 is 25 sinultaneously deform ng into an upwards openi ng
cup shape. The cup shaped front reglbh 61 serves inportant functions.

First, many wo t ness if, Sapitary
napki ns when t”ﬁa“gi‘gdﬁ’?gﬁ’q?“% ges “ R R R

posi tions when t P*%?%mp%ﬂ'b. H’ 33 IS 3psegiatede Mith thsoserpheet

Coi nci dental | y, ttSheselnara Freterpedi temoediment)hithie ttopshexar er5 Sartchi ghe are

exerting 'atera'dmmsﬁéﬁ'eﬁmt.g{o%s OB LBReA Rk BchCoflh ooy " SRPONSe
e e

thereto, the front region I'S curvin
Therefor &, rat hed'ongathe Perinbenyo 15 cifathe Fpaitaryh Aapkis; 19 the forces of 35
undergarnents, the napkin 10 of the present |nvent|on is already curving

upwar ds around the rer' s p er at wi th_the
forces of the under\é\g?rrgntp };Egpgd f%b?% Shetmoqﬂf"r uegffséf“asf‘%o%ﬁ bf e.
Second, when an ¢lpsesHseHt cansiructdn py '|:§$ahﬁ§id' facindsurfaset 1§ sgi that A1 isf t he

el ement 20 in susdsn-eb\aeybent% Hbaévérhe tﬁES%mnEleﬁBﬂf\Szd”gmégkﬁé 8P hhe
upwar d cupped- sh ertain other fits are

gé)e 9b,the | A ftﬁ g l
realized. For inYhEE! TS 5" f"l?e 5 O‘ﬁ’ﬁ BS'E8paY" é%dzgt é% thet |1t 1if ow
across tRe tops haksorbgntind Hgwavet atwhetotheafeany elémentoR@ds upedirats tbe

configuration togg Gﬁt 1$b%eabw'b‘88k oi”'tﬁecéhﬂﬂia'r EnaplaRC1@f thd G1dnfeRit!
region 61, whi ch (P E‘ cg&ey S eg& éL‘r ace i'n sealing engagenent
with the wearer' & SBP %‘%é“ Ly Jiquid ImpsePerti®essure of the wearer's
undergarnents, provides an excellent retention area for the exudat es unt|I

they can be 10 absor RegeDir HiP RRSHHRA IR AP indWhitaly SR 10 15

di scarded. In addition, the ont region may funn
towards the val | BYRWB 7N ﬁ'sws(:bnt'vavghe%gu éns’G’Z”“ Whi Bigures %tﬁrwt\e@en I ess
li kel y tascause $mwi tnmg:-chferrtea tebogiméraGt itha glementleId mast e lmegﬁn ol |y

standing walls 7%@' ‘ﬁe(‘zgng gns a %}‘ |°§ %#\ﬂgs Jl%rttme#gr[%]a% ) _.nenses

may flow out of e vagi na C€ a sur aces agl a
mnors where it G89e@iYp “GH‘fOEGnF?'FRRF 1249 at‘t‘|°éat\'Fv bitt piltimetarppsexsept Sor Tie cup
shape of the frofilexuegiinged 13N,M23B BREC2ICIwHizhChaveé a daRper Qif sisduhi ng

andcontaining syol chiifhedlld |1 0%y BULINEL SbbBRENES hEC SRERIAR 12 O

the front region rabI eatl ng  engagemnen arer's
skin) anynenses efqnmmtngo anasng fwéusmmewq I 3c6<m rducing the M@V@é@f‘by, or
at | east contai nefenidnt tzbet@rtderedga 32 pheésicRivdd @Ay |||¢t%k abeyeéuhcetwdend

edge 12 of the n kln 50| r ments,or lin 25 V\h

central region 6%% tr}% otnr'@u"a g| oﬁe'g%hﬁr aa'ﬁ&%r ARG In> b?e‘fsef %e
back region 63 |$Osiiatn;|at snmpoeisiveldornesi H§ vheo wanme aﬂmr@myrecemwnbnmg
configurations wienpdditbidafkkirel thdatis P3N, AQD rsmm: | flexiTird UnBansL @328k 19.

As the | ateral ssive orce 0 f t { pre i nwar d._agai_nst 30
the wal | 2{72 of tﬁg @?’é"ﬁt@nf‘ nafs ??1% %&B ap g?%lr: gg“'ﬁe‘é‘l yres b AQr war ds
about the central8.hi e 2&Ayret hbirgey kysiatdsngdeformatienalupdevelopmeriti gof at i on
which is confi guflgﬁ-@&&Jin dﬁﬁﬁf‘ict Q@nﬁgm%ﬁ of At '?ﬁxlﬂ?@rtﬁhgéndréa@eé he

gl uteal groove) s on .t he on each side of

forces o ttoc
the central 35 m“ﬂg‘é rent, b t"ﬁ%?tal"&Ef‘l peross the HQ‘VEI Bgné?ﬁ AHOFPRL onvex
upwar d confi gur atelementAROng TiHee dififenence hhbeodmnsbstarpmacah dentreateditbyn of
the el emegy 20 r net.rttdeecz&mt@; ie? ﬁen n2d24 Casf 'bty e-attutfaat

groove of the wedrer, The ri provi des st I|t a st sideward
shifting of the rmsgking-1dnd e“tg§°'T’n'e ’?ﬁ’(ﬁ%"@“f’@sal %"o fairiy, "ér'rﬁ’ét RRINQESHIR t ant
function. Wien a elevatior.i esThen diéferbaak, cans albenbes| aepteny, bys ockargfest five
menses may not be, Qé&i&&ﬂwc@' £c%&£ %hUQfEtLh&‘f Yﬁ&b%ﬂtengriof 4Gé€ tB”éh%ng;Q?

napkin 10. Instea
commi ssure of t he’“\/@ﬁ?"éﬂl B"°Fr°(5F'F§vﬁ nbh*t I‘r‘&'&ﬂ@k?on ag hy M‘zPﬂt@"tﬁ?E“m

perineal B8goove, &Cyshandombinbtiont 8E difféfentdiifatéridle adros§! tHecaidgr @Fve
and Lhe surround: g SUIEASES Oho . Do RUIARCKInENC Bty EANnEPE!  ditterent

under garments and ot her t he pr esent
i nvention, and esfjg%wég-rysustances In a preferred embodiment, the flexure

hinges 23A, 238 and 23C induce the deformation element to have



10 the back region 63, is designed such that the ridge 70, or an absorbent
means 39 which m ght be superinposed over the ridge 70, wll preferably be
within the gluteal groove, preferably in contact with the wearer's skin
surfaces so that any nenses flow ng along these skin surfaces will contact
the ridge 70, or an 15 absorbent rrea#t 39 which is superinposed over the
ridge 70, and be absorbed into it bef®re comng in contact with

under gar nent s (arcomm upiwaedsconfiguration- wherh cthei napkihat®ds avdrat i CBhef t he

sani tary napki r ti d egRs

requi r enent fo?’ %'8 djén&rg’e te‘&gttl?a'[%t‘% ?r{]eah@nfglr ﬁ{e %g E:lglr:llxefo for sone
wearers and forabéeﬁ%e"énﬁ@m nthtand Tthe §PP§1¢F‘ bt‘%sﬁ%gl%r‘@e{epﬁoﬂpm by the
wearer's under gasvweat &oaﬂguta%m tahdt I&enaqueaws theadody f@rfage a3 bhe

el enent, 20 agai st blish a sufficient. nmeans

for maihtaini ngtlil‘t%h'(%s‘;s]g'r'\‘:,\foa é arf’h oq%ucfggf’?e‘ﬂhep §€‘? iBRYIN deal | Y,
attachment dir el® fsy woont he undergarment or body is not required,

recogni zing that such attachment nay under sone circunstances override the
nore preferred dire assogi ation of the na{}kln 10 solely. with the wearer's
body: the wearer thﬁt e REPIRY B e eﬂg’é’gﬁ'ﬁ'fﬁt 15 RN eHenthn ¢ iR

under gar nent r efiguires G cthrbegpuliehalsin Vlindart centsblathéinget23As oae patrt iofn

wi thin the napkéd}-vlﬁnéatrseltlfﬂ by H@H@se azéherﬁadm% bgai t yat 'cgpfnwas eitis
desirable to provi gssorre anC| att@c nmeans. Accordin ere my

optional?y be p'P'ER}P TPes a\'ﬁﬂ@%? vé °Ifo ’%@bu?f"ng"th@eneﬂﬂ?l“ﬁtﬂe to the
35 under gar ment discbntifkeovaype . arkhiasl afihesichehaweibeen i thenmemoldedf kitabl y a
conventi onal prﬁ!%sléfe(?n%‘in%t' ¥fomd fenind’ 4188 & eebeascﬁepgg,ﬁgntv\lqbch nmay

be renoved to expose the adhesive for pur%gses of
under gar nent ) | F1OPAS sNaRGErand [owpwards o forax ovallssd2t havipgt Pasesof’4
attach| ng the naplkdm av@ @djateht td4thes curvhiriear ﬂiighndir\geduabapret'aéence

s ngkewort e eNOLD hAPYSLR'ANGRSHASHE "GR! ugRCUT ©

the nap n 10 t0 the un gar nen ar At ve anount
of adhesive in Bingey P?ﬁaﬂﬂ%ﬁbeoﬂemﬁesﬁ'ﬁ% edgss I ef'éh%tbﬂ%l'sp?b\haj@d% as

opposed to nor epgaengdlt razrwé ém&é udl nakigured t6i Bhe 1st.nu9€ra&r thbe t|hleke
Because the nap | a_nunb

1 i ave t| on.as
cross-sections ggﬂgs?sl glef‘g é’1enF tho'tﬁrﬁa dan%fy a\')grf)"mef 'r"é‘faéﬂt from
the original coﬁfqnguhatqlmerdf smeedmﬂh spoas ite appraxicate Ahe o vanhae
determ gpng whepe 4 Qve@hé’foé? v\gﬁ@' V@nt StHer NWoddd pﬂwttﬁagfhnhiﬁ&ésgﬁfm

f 14 of th ki h h |, at t
eenoct 1o the AEcR wharain Hhe tmiddol o el afc” i thi g atess AR mice o

attachnent of adtmsithe felameritesitiepleidged 03khoWhei thighghinges123thrlmawgh a5 are
on the bottoms EE@F&I 7"Qf' tdMapRY € IEHaEs HacBbPNGsa s‘H&Qﬂht ﬁ\eanQer engt h of

the 15 thigh hi r a val ch ac nds of _the central
hi nge 23A near gg’j?t ceott t"néh%ﬁﬂggg?g t'ﬁ@ PRUYSKP téﬁ tthﬂe‘h "é?ﬁ)"r 3é%h 25 ovi des
a gener abl y accebe ahirgiloreapr pratabefancet hivges \#36€ wihidh she/esem:tdelfhy tfe

attachment " of t hg gkl %fl%t]opms LARREOH Bl ek 96 P hBL

attachnent are ected_ as east |n | uent ative to
potential contrifb8YTen & *Mbbi ng? BE Bﬁ%NWQa’EchﬁPS%dz?% P8 Ancvateot i on
bet ween t he undavtgaeirenhe (midpoiritt a€hivd amphs nhe agrkatdse dietares’ Sroputtendum A

nurber of al ter EANGAREPIICH S Ofnd Irolitaficd Cuindd SR i ciddal 1Y

the el ement 20 and exure means cont Iate
foregoi M9 descriiptq She Hsment 2Appe 2 irasult off the ﬁbsrwg}dwsef@maéwn of
enbodi ment of thheprﬁﬁﬂﬂbenmtenﬂnn Thas defasr nexowen & emgurelow Sthe

reformable. As ysed BElBL nhEs skl FBRNE of £1GHR LBRoHE cAlhb L Of

an el enent tO r urn subs a con |gurat| on t
prior to the 30 iPneleyatiea Qﬁroeertm ﬁleesshérﬂhl Asrhoyn T'heFiePemﬂwt frRmy

rﬁf orhm beca:Jse Othet Ipeotuﬁelrueéu:h Ehnﬁ§e§>th;€( Rt et_reﬁ.ahtfm e?aswaadé:qp brepasise gf
t he physj.cal propertiges e materia C e fQPL i se

I n anot hjesr al ter"f!%‘f'% VOZI y prt;e‘ er'rmee e %%tr%re\rltvﬁ‘néé EgA‘pr t fé%" ﬁve£r1t| on,
the def or mat i on etatyberanze 7. r cEhe | pratubgrangeed? hLSr eﬁrnV'dFﬁetQ eprpmote

"resilient” refesfdt mifibtee! RNtoftheh dakirel lbb_adrr@maﬁbnﬁﬁncmst ejfNahef Or ces

will return substantl | to a,configurati t he el enent | ior to the
i nfluence of ext%F ? Joy and, in particular, Otp'le protulberance 9? reDJlsposes

the element 20 to bend in such a way that the body facing



35 forces, solely because of the physical properties of the material of
which the elenent is conprised. An exanple will help clarify and
differentiate the terns "reformable” and "resilient.” imagine a flat,

rect angul ar shaped object. Now i magi ne that the object is 5 squeezed from
the sides so that its sides are displaced i nwards towards each other and
its mddl e bulges up. Now i nagi ne tha® the squeezing forces are relieved.

if the object rejurrage SUPSTt ant tid | ¥ienfent! 00TVl "Rdve | &1 coh angww
shape) then the object is resbllent. | f éﬂe oi*egt r’ﬁg.frns substantially to
its 10 original $IHI9URRtioPanlhERr WiapBRiIPy 19¢ d5 ubleqied ueticelaterabone

ot her external fconmressivehfarsed\oprelsen wprdovas will thec ldter @xpldihe, t 0€
object is refor Ll ) ik ement. J,S
necessarily ref %@Fébﬁt Bg&rJg?g%r%eng ggéewrrz,r?ttabrr% n(k)'lti%aﬁgémﬁi gan t When
a preferrsed enbotherefiemsptt 38 <2Ri t 29 y PIRNEKI P sdaPNWIrdlvie CyPesHifped.

i nvention i s wor Howebeér ex§edmatorifigeeionsi aiighengequiree Lehordratdmpler! ement

20 reformabl e ar I ral .co [V r f arer's

t hi ghs, the domn\%g;rigﬁy t?ilggt I‘ﬁ‘ll%'ﬁtt ggéﬁ?%egoé%oggﬁpgﬁ%g'&ea&’g?e \é\g?)ﬂdé'}?&ﬁm t he
forces of the wemeehanicglangrtan anth pPEdenl ytoot ifEeatext 8r naPnvex capwantich act
ZQtupon Ithe nagl;kmflggéanwga. fOTh@san_B&e)pr@;«Mag(rj the baemm;enza Pe«timeaaerk_
sits or |ays. mentione rlier, in preferr odi nent s apkin
T0. the ailbor benPrRinEas 782 tneteByCSRIGE (B8 ERR0TRERE Sutece, 08 1"t he
t opsheet 45, fl egthgeslement \20 nandoperatpasticularty tthat dedrdiomatof otheclbedgnt 20.

Thus, 25 when theaéah%;gaﬁr«ate a19'eghieh fPPdupek st 60EPIEES p¥ubeFsfe 100
to the deformati 93 el enent ZOeéfaum n
v

It to b d.fl th 61
(62 and 63 a5 prbvi BuSTS e [HRYE HEvARLoFUIMUTRLIRS e QURBent 1)

m m cs such def omeadi onty mairtthin | &t eorvexcoupwasti van figuration 1 Gthenr ethe

| essened reli S t \ o] e r t he
r ef or mabl gg or regl:éf,?)enn_twr:lg? ﬁ%ﬂyg&étdhggdga %r\rwngéﬁpn’%g%i?eneﬁt?rcgg i“gdqrggﬂrzed
and the def or mat M9FNe| ESARtragt jagpmselementa28 that Ui§s PIaner a9 WorawerdlYshape
the el enent 20 hadippedorshaped havhenf | apgplieel obut hasstitesr nal cdraesr abpward
conpressive forc ! i L S€,.lJL coqpe i kL h e Qf; I of
the el enent 35 2%?“?‘%8"3%%%%%? YT'S'EQ‘I’{S %8 L?%# g‘?%eg‘él' rﬁe"Port'Jnrgito t tjgms}'hape
t he absorbent nedAgiudes hembqstiments: ywhereln the Leerbe fafingxsurfase torfethe | n
pref erredognbodi r@@hént as tdieinseanersamey esnvéit | pwarldk icogfigGraikm ngathey

| egs, squatting, et ext A i i exer d
relieved fromt hehearﬁsﬂoﬁ ?Oﬁgé;géBtlgitggi(?\pﬂg%&]?ﬁ&%ggég @g/e. olcé,gqgﬁ(r}v r?%e

def or mati on el eme¥Rrm03ngd empedimerys o tyhargiht theahedBo fReIRDY| THrfadey 1& o go
tlhr ough a rr}JI ti tL?.@umEédeamaﬁtd'tmvaaduba&?f &aﬁfigasati&ntﬁsrgtihaad.prior od
alternatively preferred. e imen e el ene 2 ot e body
faci ng surface 16t001&{‘? haeppreIP% BNt ogolg;ser(t?gecsom (5'. sﬂg\e/epoé'(:gsr elfogf rgr‘ewg)‘cg("ﬁ\;/‘gk
upwar d cor#si gur at iroadditios .t tesognizing rtbat dncakicct 20 thespressel inventian iand
illﬁstrat ed in Fig,urpeﬁ ﬁ\deti%e 9BuSfacluts io_rasaﬁaelﬁbmnrghg_nﬁr i?ﬁ&t@{&rs]c&ft\)ﬁcw dth
or has a concave dg rd configurajion. su enmbodi ment s e .
faci ng surface 16‘”?*62%%13%’&%"%{ 585{?&5 u%é\gpa Ea&lu i'&ﬂ?%ﬁi%’ﬁeﬁow%ﬁ’jt’e?ﬁ%he
application of | apeatabecaneer §dsigives atiesele@gnt 029 hand ongenasduratly sitte
edges 11 of the napkkin 10, biond1$HreCRIrfledS eldVatiba - &AL BHVEAIRG! isUlh
enbodi nent of the, Sigal t a%*nagkl n 10 of ,t Bres%nt i n%enél on is.,shown in
Fi gures 213%nd 22intimatecfpagls | 4s ey 8 PI9UesRy 9230, fre therosPied i YRoe

el ement 20 is di sp¥Seextentsclongitudinpliyd abeng,itbeslangiidimal a8isadd efh the
absor bent core 40¢iefheht B AehdTyCrrtn\bhe DaRd IetfgeSBPG fire oftnen? 2EkS thgOWN

inthe art, is provided adjacent to the seco maj Qr surface 44 of
absorbent core 40°H#ragnd dgdﬁtee?ﬂent hﬂ‘%@ét égué%saorHEdc&'hUa' hinge 5K

has a generally inverted "U" shaped cross-section.

35 The previous description of the sanitary napkin 10, and
particularly the deformation element 20, has been directed to the
element's 20 "at rest" configuration. However, when the sanitary
napkin 10 is worn, at least a portion of the body facing surface
16 of the deformation element 20 must have a convex upward



20 contained in the absorbent core 40 fromsoiling articles such as
bedsheets and undergarnents which contact the napkin 10. The barrier sheet
55 extends slightly beyond the core end edges 42 and is fol ded about

hal fway up the core side edges 41 to prevent |eakage. The absorbent core 40
i s superinposed onto an adhesive 25 mhlch is applied to the inner surface
of the barrier sheet 55 and which is?4ntended to hold the barrier sheet 55

in place on thecabﬁgmmmn CorRs40usdcﬂ hbmnerﬂtadl nﬁ% tévimsapsth Sm45
ext ends around the absor bﬁnt cor and over ?
4 of

g
barrier sheet 55°“ﬂ3ﬁ"éaeif°t"qo€%°r'f"éﬁ§ ?"f@é’l"f‘e'btﬁ YREYar ﬂ'eﬁ?aséu?f%'émgm
t he napkin 10 sé¢hesbady dacipigeiser facenV €| afpdhe hiefotmation <émenth@tabssrdent
core 40, and thgoRgés ispapaheet 55, thereby form ng what is commonly known
as a "tubul ar napkin". The overl apping portions of the topsheet 45 are
adhered to each other along the garnent surface 14 of the napkin 10 and the
end edges of the 35 Thepspeetente aonfl tahe"dmvexer upeed Sbnfigarsged™ sagl ed to

each other to f(ye'ﬂttnhﬁegn%s ergms,l?mgf fotllgﬁirfham%p% ion mﬁ.%%’) el Swith

enbodi nent, the el rises ave been
conpr essed i nt o F&ferERre r 1y ﬁ'%‘é‘ﬁér -9bdQF?P-9*I kb‘ sh@é’f’-‘tan&wgup{‘mﬂ%'l‘sbéﬁ@ed SO
as to be noi st unaviigible. rabker nafi Vzitld,ut t'hezellﬁnmﬂéte'&@ canel dp&ﬁtﬁﬂwrl sed

ﬁzs”i”éria?fertﬁ‘% BRGHCRY FirBEe HR <BEE Snd e, BERURE AlbEnS' SUSBR Do
and becalfse it ifgcemaf| the WQ\%@ ﬂ@We#"ef P'é@é!}r és-rfbaﬂgﬁ'%ersaﬁﬂamrtrbel arly
fewer flexure hldweswﬁehm tth@ @@?& 2@0 pirse\thmbu d@SSMMnaﬂet thé

somewhat | ess bo for F‘g h ev&%rev Q ti %%2 ¢ he flexure
means 23 is a | oNy g HF'%ex '8 Ri ﬂ{; PER>EN Y?\.%“‘B Jod mg‘r?f“ Fs
sinply a | ongi tu'Eill"haPS JdietmidPretegst tistancereist Mderideckt. to aappnekimatet ithe f ol d

or crease, SCOridigtarREDOSNBE He itARHIL bng)re@regm\thheelmérudf WmedX! s 90,
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The cast molding is for the purpose of permanently "freezing" the

napkin in this "in use" configuration so that the napkin can be

35 further studied. The cast mold can be made from a number of

different materials. Preferably, the material that is used will

penetrate into the absorbent means. Two materials that have

a cast molding of the sanitary napkin is made.

been found suitable are a hard-casting material which is marketed
as EnviroTex ' to 1 Polymer Coating by Environmental



centinmeters and a width across the lateral axis 80 of about 4.0
centineters. Another alternatively preferred enbodi nent of an elenent 20 is
shown in Figure 23. As with the elenent 20 shown in Figures 5 6 through 8,
this elenent 20 is preferably conprised of a foammaterial and is
flexure-resistant) reformabie and resilient. The elenent 20 in its at rest
configuration has a convex upward confsiguration. The flexure means 23 of
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25 mddl e portion 84. The absorbent core 40 has a preferential set (not
shown) on its second mayor surface 44 along the |ongitudinal axis 90 so
that the deformation elenment 20 is inclined to have a convex upward
configuration when the sanitary napkin 10 is worn. The absorbent core 40 is
about 20.5 centineters |long, 30 about(}3 O centimeters wi de, about 1.0
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beyond t he element 20 in the periphery 15 of the napkin 10, and the
35 absorbent core 40, which is disposed between the topsheet 45 and

the element 20, generally flex in cooperation with the element 20.

Thus, in the preferred embodiment, the cross-sectional

configurations of the napkin 10 along the napkin's 10 longitudinal

length, and specifically of the absorbent means 39, which in the



10 ends 32 of the elenent 20, the napkin 10 is highly flexible and very
thin. Thus, the napkin 10 is extrenely confortable, has a i ow wearing

awar eness, and conforns very nicely to the noos pubis and the gl uteal
groove. Wile particular enbodi nents of the present invention have 15 been
illustrated and described ) it would be obvious to those skilled in the art
that various other changes and nodi f4tati ons can be made without departing

fromthe spirit ppsireéd RMmbobindR tdnw;-emhe Itbpstﬁettﬂsesm Qh&)absBitserded to
cover in the ap endeg cl ai mslall ﬂ‘ aﬁ q& FrD ﬁl cat L ons %h t are
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comml ssure, Bal ccoparissune a6 skowud bbelylnf\acﬁhgvlsiuhf sc alisposied g bsaeathc time e x
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cross-section. 7,.The i wgs&l&ke Iexurgg E:{ .?rthk%af‘ckaf‘e&kﬁ'ﬁed hSeQrakm 3)

wherein said erxure means i s
when underpants are worn, the front region 61 and the back

25 region 63 shown in Figure 13 may be forced to curve upwards
(not shown).

When the preferred embodiment of the napkin 10 shown in

Figures 1 through 5, is subjected to lateral compressive forces

100 when worn, the central region 62 of the element 20 can

30 assume a number of different cross-sections ranging from its
at-rest configuration shown by cross-section in Figure 9 to the

in-use configuration shown by cross-section in Figure 16. As

seen in Figure 16, when the preferred sanitary napkin 10 s
subjected to lateral compressive forces 100 when worn, the

35 element 20 assumes a generally "W" shaped cross-section in the
central reglon 62. As seen in Figure 16, the walls 72 have

assumed a substantially vertical position. The element side edges

31 remain adjacent to the walls 72, but are now displaced to a



8. The di sposabl e absorbent article as clained in Claim?7) wherein said
fl exure hinge extends at |least partially generally longitudinally. 9. The
di sposabl e absorbent article as clained in Caim8, wherein said flexure
hinge is fornmed by a geonetric discontinuity in said deformation el enent.
10. The di sposabl e absorbent article as clained in Caim8, wherein said
fl exure hinge is forned by changes i4P t he materi al properties of said

el ement. 11. ThesHichoQbabketrRbsanient amdiwite afe UppePmst Pakl FfMise
wherein said deformgtion_el epen

t is.refaor le. .1 I, . The di sposabl
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Legi 0][1, 15ai d ba?%@deaﬁiceﬁﬁaawdtm.a hoobﬂémghpgirf%éasquemdae_rngdaﬁ‘gnsaibd_
ody facing surface havi a copvex upward confjguratjon al.d ridge being
configured so a1 ¢ gﬂ%‘"@ﬁ u%al t@$08{fé"e&?‘ aiomeaﬁ’\i}r R)h'e"iF“g%ﬁ'}ﬂ af?‘?i cle is
worn. 17. The_ dprqrobetdreeabJor _béwas amrt i gemendliy| ainvedtadn CHUH mshap_uberei n.
sai d deformatio o%EeaEE%'@io,n‘?Ogi?{ 'tﬁ@sp&fgﬂle@a&h%oémfﬁf‘gﬁ- g%,g‘,exT%vgg.aposabl e

absorbent article as clained in C abm 17, ereln sai rmat 1 on. el enent
conprises a t heSORSIHT@LIONe Sunatnafaly 1ymmelticailypJlospted JBetwesRnithsrticle
as cl ai med i n Joaghutnalwhsidei nedomisd ther mavich dabl ethésibembodimens sareect ed

f th (St I
romtne grouppgfrgllﬁ%yﬁﬁ Ji9 widkn Rﬁ%%’@ﬁe%h?”ﬁ e POLYRY gﬁ’y OF5e) |E%%¥e Fai

pol ybut yl ene, 1 yuret hane, et ene Vi né‘ acel at e, thernobondabl e
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means, sai d absgiRENindT3RRS dSIcARAEC L WaHd dihigtRbtlodef Or mati on el ement

25 Before the body facing surface 16 of the element 20 can
deform into the shape depicted in Figure 16, the element's 20
upward movement may be impeded if the body surface 13 of the
napkin 10 makes intimate contact with the wearer's pudendal
region, and more specifically the external surfaces of the labia

30 majora. If such occurs, the element 20, and specifically in a
preferred embodiment the protuberance 71, will deform, and more
particularly in a preferred embodiment, spread or bulge
outwards. A comparison of Figures 16 and 20 illustrates how in a
preferred embodiment the protuberance 71 deforms when the

35 protuberance's 71 upward movement is restricted by the external
surfaces of the pudendal region.

Referring again to Figure 12, it Is seen that the major
portion of the front region 61 is generally circular when viewed
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all probability be worn with an undergarment, such as panties,

the upward forces of the undergarment will preferably cause the

back region 63 and the rearward part of the central region 62 to

curve upwards and follow the curve of the buttocks. The body

35 facing surface 16 of the element 20 in the back region 63 has a

ridge 70 which is configured to fit the gluteal groove of the

wearer, when worn. The ridge 70 is generally symmetrically

located between the longitudinal side edges 11 of the napkin 10

along the longitudinal centerline 90. The ridge 70 fits the gluteal
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f10%& () - protuberance 71 is above the thigh hinges 23B, the thigh hinges
35 23B move beneath the protuberance 71, causing the protuberance

71 to flex while bending about the protuberance hinges 23C and

the central hinge 23A., Thus, as seen in Figure 16, the body

facing surface 16 of the element 20, and particularly that portion

of the body facing surface 16 which is superimposed over the
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protuberance 71, has a convex upward configuration, and more
specifically, an inverted “"U" shaped configuration. In addition,
that portion of the body facing surface 16 having a convex
upward configuration, in conjunction with the pudendal facing
surface 73 of the walls 72, present a generally "W" shaped-
configuration. However, as mentioned previously, before the
element 20 can assume the shape shown iIn Figure 16, the body
surface 13 of the napkin 10 may make intimate contact with the
external surfaces of the pudendal region, thereby causing the
element 20 and particularly the protuberance 71 to bulge outwards
as shown in Figure 20. Because ' the element 20 is
flexure-resistant, the element 20 and particularly the
protuberance 71 provides an outwardly directed biasing force
against the downwardly distributed forces 500 of the wearer's
pudendal region. Preferably, this bilasing force creates a
pressure promoted seal between the external surfaces of the labia
majora and the body surface 13 of the napkin 10. Generally,
enough lateral compressive forces 100 are provided by the
wearer's thighs to put the body surface 13 of the napkin 10 in
intimate contact with the external surfaces of the pudendal
region, thereby causing the protuberance 71 of the element 20 to
spread or bulge and create a biasing force which thereby seals
the body surface 13 of the napkin 10 against the labia majora.

As the central region 62 Is deforming, the front region 61 is
simultaneously deforming into an upwards opening cup shape.
The cup shaped front region 61 serves important functions.
First, many women are concerned with the unobtrusiveness of
their sanitary napkins when they are standing or laying on their
backs since these are the positions when their forward groin area
is most openly exposed. Coincidentally, these are also positions
in which the wearer's thighs are exerting lateral compressive
forces 100 on the napkin 10 and, in response thereto, the front
region 61 of the element 20 is curving upwards. Therefore,
rather than trying to remain flat and resist the forces of
undergarments, the napkin 10 of the present invention is already
curving upwards around the wearer's mons pubis and therefore
cooperates with the forces of the undergarments so as to remain
as unobtrusive as possible. Second, when an absorbent means 39
is placed in the front region 61 of the element 20 in such a way

1Y 1 G'10%: ()-M < 1 G 10%: ()-M) 1 G 10%: ()-M |1 G 10%
“F "109%& ()-F n12346}oP: ! R3' "109%& Ss1096& ()-



10 10 10! " ""109& ()-:!'1"""109& ()-:!T ""109%& ()-:6! \NWJI3BP:! @

YOL09%55& ()-! "10%5& ()--! "109%5& ()--! "10%95q95& ()--!1 " "10%/5Y5& ()--!T

E"109%A5A5& ()--YzI "P: 1 @ Y% 0%5& 109595 109595

10g5q95! | " 93m' 10%g595& ()-M | E93nm' 10%/5Y5& () -M s("109%8& () -!{s("10%5h5& ()

L HOP T T{9M 10%J' U & () -!1¢9Z2"10%"="& ()-Dyl0%W & ()-!T] & F'10% "."& () -~
10% & ()-MaY 10% u; u& ()-M[% ( A B2(")""<.: 10""!18 LO"10%W"& ()-G

I'NLO" 10% " & () ﬁa )

9 10% " & () - OnTI1Dom 45"&"@""8 Si'gﬁ%g a'ésl?)'“ e ghrare) cunred-hape o . viny
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instance, it is likely that unabsorbed exudates will flow across

the topsheet 45 and gravitate down along the convex upwards
5 configuration to the front region 61. The cup-like shape of the
front region 61, which preferably has its edge surface 12 iIn
sealing engagement with the wearer's skin surfaces due to the
upward pressure of the wearer's undergarments, provides an
excellent retention area for the exudates until they can be
10 absorbed by the absorbent means 39 or until the napkin 10 is
discarded. In addition, the front region 61 may funnel the
exudates back towards the valleys 67 in the central region 62,
which is an area even less likely to cause soiling due to the
protection provided by the vertically standing walls 72. Second,
15 when a woman is lying on her stomach, menses may flow out of
the vagina! orifice and along the surfaces of the labia minora
where it may drip or continue to flow onto the mons pubis. The
cup shape of the front region 61 forms a receiver which is ideal
for catching and containing such drips and flows. Further,
20 because the end edge 12 of the front region 61 is preferably in
sealing engagement with the wearer's skin, any menses flowing
along the skin will contact and be absorbed by, or at least
contained by, the end edge 12 before it can leak beyond the end
edge 12 of the napkin 10 and soil undergarments or linens.

25 While the central region 62 and the front region 61 are
deforming, preferably the back region 63 is simultaneously
deforming into some anatomy conforming configurations when the
napkin 10 is worn, as shown in Figures 18 and 19, As the
lateral compressive forces 100 of the thighs press inward against

30 the walls 72 of the element 20, the back region 63 begins to bend
downwards about the central hinge 23A, thereby assuming a
convex upward configuration which is configured to fit between
the buttocks of the wearer and in the gluteal groove. The forces
of the buttocks on the napkin 10 on each side of the central

35 hinge 23A, further facilitate the development of this convex
upward configuration. Along the apex of the convex upward
configuration of the element 20 runs a ridge 70 which Is
configured to fit the gluteal groove of the wearer. The ridge 70
provides stability against sideward shifting of the napkin 10.
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may not be deposited directly from the vaginal orifice onto the
napkin 10. Instead, the menses may gravitate towards the
5 posterior commissure of the vestibule, follovging these skin
surfaces into the perineal groove, across and around the anus,
and into the gluteal groove and the surrounding surfaces of the
buttocks where it can soil undergarments and other linens.
However, the element 20 of the present invention, and especially
10 the back region 63, is designed such that the ridge 70, or an
absorbent means 39 which might be superimposed over the ridge
70, will preferably be within the gluteal groove, preferably in
contact with the wearer's skin surfaces so that any menses
flowing along these skin surfaces will contact the ridge 70, or an
15 absorbent means 39 which is superimposed over the ridge 70, and

be absorbed into it before coming in contact with undergarments
or other linens.

The self-conforming characteristics of the sanitary napkin 10

of the present invention render unnecessary a requirement for

20 independent attaching means for the napkin 10 for some wearers
and for some embodiments. The slight biasing force provided by

the wearer's undergarments coupled with the outwards biasing

force of the element 20 against the wearer's thighs will establish a
sufficient means for maintaining the sanitary napkin 10 in the

25 desired  position. ldeally, attachment directly to the
undergarment or body is not required, recognizing that such
attachment may- under some circumstances override the more
preferred direct association of the napkin 10 solely with the
wearer's body; the wearer then facing the possibility that
movement of the undergarment relative to the pudendum will
translate into some motion within the napkin 10 itseif. . However,
there may be situations where it is desirable to provide some
ancillary attaching means. Accordingly, there may optionally be
provided an adhesive member for securing the napkin 10 to the
35 undergarments of the wearer. This adhesive member is most
preferably a conventional pressure sensitive adhesive bearing a

release paper which may be removed to expose the adhesive for

purposes of attachment to an undergarment. In this manner, the

30

wearer may exercise the option of attaching the napkin 10 or not
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the undergarment is elected, a comparatively small amount of
adhesive in a few locations or zones is most preferably provided

S as opposed to more conventional longitudinal, multiple strips or
the like., Because the napkiﬁ 10 of the present invention assumes

a number of cross-sections along its longitudinal length which are

very different from the original configuration of the napkin 10, it

is advantageous when determining where to place adhesive to find

10 points on the garment surface 14 of the napkin 10 which retain
their relative position with respect to the wearer's undergarment,

when worn. Preferred locations for attachment of adhesive for

the napkin 10 shown in Figures 1 through 5 are on the bottom

surface 17 of the element 20 along a short central length of the

15 thigh hinges 23B and/or an oval patch across the ends of the
central hinge 23A near each of the ends 32 of the napkin 10,

This approach provides a generally acceptable compromise for

those who wish the security of attachment of the napkin 10 to the
undergarment while those points of attachment are selected as the

20 least influential relative to the potential contribution to rubbing
or chafing occasioned by relative motion between the
undergarment (and attached napkin) and the wearer's pudendum.

A number of alternative embodiments of the napkin 10, and

more specifically the element 20 and the flexure means 23, are

25 contemplated within the foregoing description. For example,
in an alternatively preferred embodiment of the present invention,

the deformation element 20 is reformable. As used herein, the

term “reformable" refers to the ability of an element to return
substantially to a configuration the element held prior to the

30 influence of certain external forces. The element may reform
because of the influence of other external forces and/or because

of the physical properties of the material of which the efement is
comprised.

in another alternatively preferred embodiment of the present

35 invention, the deformation element 20 is resilient. As used
herein, the term "resilient" refers to an element which after the

removal of external forces will return substantially to a
configuration the element held prior to the influence of external

10 10
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35
forces, solely because of the physical properties of the material of

which the element is comprised. An example will help clarify and
differentiate the terms "reformable" and "“resilient." Imagine a
flat, rectangular shaped object. Now imagine that the object is
5 squeezed from the sides so that its sides are displaced inwards
towards each other and its middle bulges up. Now imagine that
the squeezing forces are relileved. |If the object returns
substantially to its original flat, rectangular shape, then the
object is resilient. If the object returns substantially to its
10 original flat, rectangular shape only after the influence of some
other external force, such as by pressing down on the bulge,
then the object is reformable, but not resilient. Thus, a resilient
element is necessarily reformable but a reformable element may not
be resilient. When a preferred embodiment of the sanitary napkin
15 10 of the present invention is worn, the external forces which
render the deformation element 20 reformable are the lateral
compressive forces 100 of the wearer's thighs, the downwardly
distributed forces. 500 of the wearer's pudendum, the forces of
the wearer's panties and possibly other external forces which act
20 upon the napkin 10 from, for example, a2 chair or bed when the
wearer sits or lays. As mentioned earlier, in preferred
embodiments of the napkin 10, the absorbent means 39, and
specifically the absorbent core 40 and the topsheet 45, flex
generally in cooperation with the deformation element 20. Thus,
25 when the thighs of a wearer apply lateral compressive forces 100
to the deformation element 20 causing it to bend and flex in the
regions 61, 62 and 63 as previously described, the absorbent
means 39 generally mimics such deformations. As the lateral
compressive forces 100 are lessened or relieved, such as when the
30 wearer's thighs are spread, the reformable or resilient nature of
the deformation element 20 is realized and the deformation element
20 begins to reform substantially to the shape the element 20 had
prior to the influence of the external lateral compressive forces
100, Likewise, in cooperation with the reformation of the element
35 20, the absorbent means 39 preferably reforms to the shape the
absorbent means 39 had prior to the influence of external forces.
In preferred embodiments, as the wearer moves while walking,
crossing her legs, squatting, etc., external forces which are
being exerted on and relieved from the napkin 10 cause the
40 napkin 10 as a whole, and the deformation element 20 and the
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5 does not have a preformed convex upward configuration like the

preferred element 20 described earlier and illustrated in Figures 6
through 8, but instead is planar across its width or has a
concave downward configuration. In such embodiments, the body
facing surface 16 must assume a convex upward configuration

10 after the application of lateral compressive forces 100 to the
longitudinal side edges 11 of the napkin 10 by the wearer's
thighs.

Another aiternative embodiment of the sanitary napkin 10 of

the present invention is shown in Figures 21 and 22. As shown

15 in Figures 21 and 22, the deformation element 20 is disposed

between a liquid pervious topsheet 45 and an absorbent core u0,

A liquid impervious barrier sheet 55, as is well known in the art,

is provided adjacent to the second major surface 44 of the

absorbent core 40 so as to prevent the exudates absorbed and

20 contained in the absorbent core 40 from soiling articles such as

bedsheets and undergarments which contact the napkin 10. The

barrier sheet 55 extends slightly beyond the core end edges 42

and is folded about halfway up the core side edges 41 to prevent

leakage. The absorbent core 40 is superimposed onto an adhesive

25 which is applied to the inner surface of the barrier sheet 55 and

which is intended to hoild the barrier sheet 55 in place on the

absorbent core 40. In this embodiment, the topsheet 45 extends

around the side edges 41 of the absorbent core 40 and over the

barrier sheet 55 where it overlaps itself on the garment surface

30 14 of the napkin 10 so as to completely envelope the element 20,

the absorbent core 40, and the barrier sheet 55, thereby forming

what is commonly known as a "tubular napkin®. The overlapping

portions of the topsheet 45 are adhered to each other along the

garment surface 14 of the napkin 10 and the end edges of the

35 topsheet 45 and the barrier sheet 55 are heat-sealed to each other
to form the end edges 12 of the napkin 10,
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stable. Alternatively, the element 20 could be comprised of many
5 of the materials previously described. Because this element 20
has a greater flexure-resistance than the element 20 previously
described and because it is smaller and has fewer flexure meaﬁs
23, and particularly fewer flexure hinges, than the element 20
previously described, it is somewhat less body conforming than
10 the previous element 20. The flexure means 23 is a longitudinal
flexure hinge which, in this embodiment, is simply a longitudinal
set 23E to the element 20 (i.e., a preferential fold or crease,
scoring, embossing or indenting)} along the longitudinal axis 90,
which tends to pitch the element 20 upwardly along the fold, thus
15 causing the element 20 to assume a somewhat flattened, inverted
"V" shaped cross-section having a ridge 70, as shown in Figure
22, The element 20 is placed in the napkin 10 in this
configuration so that when the napkin 10 is worn, the element 20
will fold in a controlled and predetermined manner such that the
20 body facing surface 16 of the element 20 will have a convex
upward configuration. The lateral compressive forces 100 of the
wearer's thighs may be applied to the element side edges 31
directly or they may be applied indirectly by transmission of the
forces 100 from the longitudinal side edges 11 of the napkin 10
25 through other members of the napkin 10. When worn, the lateral
compressive forces 100 of the thighs cause the element 20 to
assume a more defined, inverted "V" shaped cross-section. In
the preferred embodiment, the element 20 has a generally
hourglass shape. While other shapes such as rectangular,
30 square, oval, and others are effective and acceptable, it is
belileved that the hourglass shape offers unique benefits, when
worn, in that the inwardly curved middle portion will accommodate
the wearer's thighs while the wider end portions, which
resultingly have a greater surface area for acquisition of menses
35 and a greater cross-sectional absorptive capacity than the thinner
middle portion, are positioned so that when worn the forward end
portion will be aligned with and be beneath the vaginal orifice.
In the preferred embodiment, the element 20 has a thickness of
about 2.0 millimeters, a length along the longitudinat axis 90 of
40 about 19.0 centimeters, a width across the ends of about 6.5
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is shown in Figure 23. As with the element 20 shown in Figures

5 6 through 8, this element 20 is preferably comprised of a foam
material and is flexure-resistant, reformable and resilient. The
element 20 in its at rest configuration has a convex upward
configuration. The flexure means 23 of the element 20 is inherent
in the element 20 simply due to its preformed arcuate shape.

10 Thus, when lateral compressive forces 100 are applied to the
element side edges 31, the element 20 simply maintains a convex
upward configuration as it flexes. As previously described, the
element 20 is. preferably overlayed by an absorbent core 40 and a
topsheet 45, which are superimposed on the element 20,

15 Another alternatively preferred embodiment of a deformation
element 20 of the present invention is shown in Figure 24, The
deformation element 20, as shown, is comprised of a foam as
previously described.: The deformation element 20 has a
pre-formed inverted "U" shape in the central region 62 and a

20

pre~formed upward conical shape in the front region 61. In this
embodiment, the flexure means 23 is a longitudinally extending
linear central hinge 23A having a generally inverted "U" shaped
- cross-section. The element 20 acts much like the element 20
shown in Figures 6 through 8 under lateral compressive forces
25 100, the main differences being that the element 20 in this
alternatively preferred embodiment has a greater degree of
pre-formed shape and also, this element 20 is not symmetrical in
the longitudinal direction and would, therefore, have to be
consciously positioned on the wearer so that it was aligned In the
30 proper direction. Further, this element 20 is not intended to be
~a liquid impermeable backing member for the napkin 10. Instead,
the element 20 has an hourglass shaped absorbent core 40 placed
on its body facing surface 16 and a liquid impervious barrier
sheet 55 covering its bottom surface 17 and extending beyond its
35 side edges 31 and end edges 32 (not shown). The absorbent
core 40 is covered by a liquid pervious topsheet 45 which extends
beyond the edges of the absorbent core 40 and the element 20
where it is affixed to the barrier sheet 55 (not shown).
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sheet 65, the sheets 45, 55 and 65 being sealed about their
peripheries. In such an embodiment, the deformation element 20
is not susceptible to being wetted when worn and thus, the
deformation element 20 may be comprised of moisture unstable
materials such as compressed, unbonded fiuff pulp.

10

Yet another alternatively preferred embodiment of a sanitary
napkin 10 and specifically a deformation element 20 of the present
invention is shown in Figure 25, The napkin 10 comprises a

15 barrier sheet 55, an absorbent core 40 and a topsheet 45 (not
shown). The absorbent core 40 is comprised of fluff pulp. In a
middle portion 84 of the absorbent core 40 the fluff pulp is
embossed in a lattice pattern 82 such that the lattice
members 86 are highly densified. Further, because the absorbent

20 core 40 is susceptible to wetting, the fluff pulp is adhesively
bonded throughout the middle portion 84 by a water insoluble
adhesive., Thus, the deformation element 20 of the present
invention is said to be the middle portion 84 of the absorbent
core 40. The fluff pulp can be bonded or unbonded beyond the

25 middle portion 84. The absorbent core 40 has a preferential set
(not shown) on its second major surface 44 along the longitudinal
axis 90 so that the deformation element 20 is inclined to have a
convex upward configuration when the sanitary napkin 10 is
worn. The absorbent core 40 is about 20.5 centimeters long,

30 about 13.0 centimeters wide, about 1.0 centimeters thick in the
unembossed areas and about 0.5 centimeters thick in the embossed
areas. The middle embossed portion 84 of the absorbent core 40
is about 10.0 centimeters long and about 6.3 centimeters wide.
The embossed lattice members 86 are about 3.0 millimeters wide,

3s For illustration, if the Circular Bend Procedure were to be
performed on this element 20, a likely 37.5 by 37.5 millimeter test
sample might be that portion of the element 20 enclosed by the
square 300, as shown by dashed lines in Figure 26. Of course, a
person would want to test a number of other portions also but
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5 plate since the specimens would have an uncompressed optical
caliper greater than 6.35 millimeters.

Still another alternative embodiment of a sanitary napkin 10
of the present invention is shown in Figures 26 and 27. In this
embodiment, the sanitary napkin 10 comprises, from the body

10 surface 13 down, a topsheet 45, a wipe acquisition sheet 93, a
tissue layer 94, an absorbent core 40, a barrier sheet 55, and a
deformation element 20, As seen in Figure 26, in this embodiment
the deformation element 20 is centered in the napkin 10,
Basically, the deformation element 20 of this embodiment is

15 generally similar to the midportion of the deformation element 20
shown in Figures 6 and 7. In this embodiment, the deformation
element 20 is affixed to the garment facing surface of the barrier
sheet 55. However, the deformation element 20 might be disposed
in a number of positions throughout the laminates of the napkin

20 10, such as between the absorbent core 40 and the barrier sheet
55. Beyond the ends 32 of the deformation element 20, the
sanitary napkin 10 is highly flexible. Further, the napkin 10 has
a relatively very thin caliper, especially beyond the ends 32 of
the element 20. In a preferred embodiment, the topsheet 25 is an

25 apertured formed film, the wipe acquisition sheet 93 is an
apertured nonwoven sheet, such as the SONTARA 8407,
manufactured by E.!. DuPont Nemours &€ Company of Wilmington,
Delaware, (SONTARA Registered Trademark by E.l., DuPont
Demours & Company), the tissue layer 31 is a wet-laid tissue

30 such as that disclosed in U.S, Patent 3,301,7u6, entitled "Process
For Forming Absorbent Paper By Imprinting A Fabric Knuckle
Pattern Thereon Prior To Drying And Paper Thereof", which
patent issued to Sanford and Sisson on January 31, 1967, and the
absorbent core 40 is a superabsorbent laminate such as the

35 WATER-LOCK L-535 available from the Grain Processing
Corporation of Muscatine, lowa (WATER-LOCK Registered
Trademark by Grain Processing Corporation).
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his embodiment is particularly useful for the following reason.
5 The deformation element 20, and the areas of the napkin 10
supérimposed over the element 20, take on a convex upward
configuration beneath the vestibule and specifically beneath the
vaginal orifice. Thus, the napkin 10 is able to acquire menses
immediately as it exits the vestibule. In addition, beyond the
10 ends 32 of the element 20, the napkin 10 is highly flexible and
very thin. Thus, the napkin 10 is extremely comfortable, has a
low wearing awareness, and conforms very nicely to the mons

pubis and the gluteal groove.

While particular embodiments of the present invention have

15 been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications can

be made without departing from the spirit and scope of the
invention. It is, therefore, intended to cover in the appended

claims all such changes and modifications that are within the
20 scope of this invention.

What is claimed is:
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F*10% H) H&' () - ! flexeggrgegistant, said deformation element having a
body facing surface, at least a portion of said body
facing surface having a convex upward configuration

when sald article is subjected to (ateral compressive
forces.

A disposable absorbent article, comprising a deformation

element, said deformation element being

said deformation element having a
body facing surface, at least a portion of said body

flexure-resistant,

facing surface having a convex upward configuration,

said body facing surface maintaining said convex

upward configuration when said article is subjected to
lateral compressive forces.

The disposable absorbent article as claimed 'in Claims 1

or 2, wherein sald deformation element has a flexure

means for iInducing said body facing surface of sald

deformation element to have sald convex upward

Eonﬂguratlon when sald article s subjected to said
lateral compressive forces.

The disposable absorbent article as claimed in Claim 3,
wherein said article has a central region, sald central
reglon being disposed beneath the pudendal region of a
wearer when said article Is worn, sald central region
having a length which corresponds to the length of the

pudendal region between the anterior commissure and

the posterlor commissure, sald portion of said body

facing surface having said convex upward conﬂguration
being at least partially within said central region.

The disposable absorbent article as claimed in Claim 4,

further comprising longltudinal side edges, wherein said

portion of said body facing surface having said

convex upward configuration is generally symmetrically
located between said longitudinal side edges.
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7. The disposable absorbent article as claimed in Claim 3,

wherein sald flexure means is a flexure hinge.

8. The disposable absorbent article as claimed in Claim 7,
wherein said flexure hinge extends at least partially
generally longitudinally.

9. The disposable absorbent article as claimed in Claim 8,
wherein said flexure hinge is formed by a geometric
discontinuity in sald deformation element.

10. The disposable absorbent article as claimed in Claim 8,
wherein sald flexure hinge is formed by changes in the
material properties of sald element.

11. The disposable absorbent article as claimed in Claim 3,
whereln sald deformation element is reformable.

12. The disposable absorbent article as claimed in Claim 11,
whereln sald deformation element Is restilent.

13.

The disposable' absorbent -article as claimed In Claim 4,
wherein sald deformation element has walls, sald walls
having a pudendal facing surface and a base, sald
pudendal facing surface of said walls at sald base of
sald walls being adjacent to sald portion of said body
facing surface of said deformation element having said
convex upward configuration in said central reglon.
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surface of said deformatlon element having said convex
upward configuration combine to present a generally
“W'-shaped configuration.

15. The disposable absorbent article as claimed in Ciaim 4, .
wherein sald deformation element has a front region,
said front region being adjacent to and forward of said
central region, sald front region
cupped-shape when said article
lateral compressive forces.

being generally
Is subjected to said

16. The disposable absorbent article as claimed in Claim &,

wherein said deformation element has a back region,
sald back reglon being adjacent to ‘and backward of said
central region, said back reglon having a body facing
surface and a ridge, sald body facing surface having a
convex upward configuration, saild ridge being

configured so as to fit the gluteal groove of a wearer
when sald article is worn,

17. The disposable absorbent article as claimed in Claim &,

wherein said deformation element comprises a moldable
substance.

18. The disposable absorbent article as claimed in Claim 17,

wherein sald deformation element comprises a
thermomoldable substance.

19. The disposable absorbent article as claimed in Claim 18,

wherein said thermomoldable substance is selected from
the grdup consisting of polyethylene, polypropylene,
polyester, polybutylene, polyurethane, ethylene vinyl
acetate, thermobondable cellulose,
elastomerics.

fatex or silicone
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21. The disposable absorbent article as claimed in Claim 20

whereln said absorbent means has a first major surface

and a second major surface, said absorbent means being
supecrimposed on said deformation element such that said

second major surface of said absorbent means is

adjacent sald body facing surface of said deformation
element.

22, The disposable absorbent article as claimed in Claim 20,

wherein said absorbent means has a first major surface

and a second major surface, said deformation element

further has a bottom surface, said deformation element
being superimposed on said absorbent means such that
said bottom surface of said deformation element is

adjacent said first major surface of said absorbent
medns.

23, The disposable absorbent article as claimed in Claim 20,

wherein sald absorbent means comprises an absorbent
core and a liquld permeable topsheet, said topsheet
being the layer of said article nearest the pudendal
region of a wearer when said article Is worn, said
topsheet being assoclated with sald deformation element.
24, The disposable absorbent article as claimed in Claim 22,
further comprising a liquid impermeable barrier sheet
and whereln sald absorbent means comprises a lquld
permeable topsheet and an absorbent core having a first

major surface and a second major surface, said topsheet

overlaying sald body facing surface of sald deformation
element, said deformation element being superimposed on
said first major surface of sald absorbent core, said
barrier sheet underlaying said second major surface of

said absorbent core, said topsheet being associated with
said backsheet.
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2S. The disposable absorbent article as claimed in Claim 20,
wherein sald absorbent means comprises a liquid
permeable topsheet and an absorbent core having a first
major surface and a second major surface, sald topsheet
overlaying said first major surface of sald absorbent
core, said deforn;atlon element being disposed within
sald absorbent core between sald first major surface
and sald second major surface,

26. The disposable absorbent article as claimed in Claim 18,
wherein sald deformation element Is absorbent and at
least a portion of said body facing surface having said
convex upward configuration is liquid permeable.

27. The disposable absorbent article as claimed in Claim 4,
further comprising a body surface, sald body surface
achleving Iintimate contact with the external surfaces of
the pudendal region of a wearer when said article is
worn, thereby causing sald portion of said body facing
surface of sald deformation element having said convex
upward configuration to deform.

28. The disposable absorbent article as claimed in Claim 27.
wherein sald deformation is an outward bulge.

29. The dl;posable absorbent article as claimed in Claim &,

wherein saild article Is Intended to reside completely
outside of the wearer's vestibule.

30. The disposable absorbent article as claimed in Claim 4,
whereln sald deformation element has a
flexure-resistance of at least about 100.0 grams.

31. The disposable absorbent article as claimed in Claim 4,
wherein said deformation element has a
flexure-resistance of at least about 200,0 grams.

32. The disposable absorbent article as claimed in Claim 4,
wherein sald deformation element has a
flexure-resistance of at least about 350.0 grams,
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33. The disposable absorbent article as claimed In Clalm &,
wherein sald deformation element has a
flexure-resistance of at least about 500.0 grams.



