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absorbent article can, potential | é | ead tEO- lil n over hydrati on
wth, resulting i ncreased ri sk of Q rther, as skin becones
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Once the skin begins to become overhydrated, the barrier prgperties of the -
extra cellular lipid conponent of the stratum corneum begi nUtp gg\erﬁm?t e.
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* Once the skin begins to become overhydrated, the barrier properties of the extra

cellular lipid component of the strarum corneum begin to degenerate. Such
degeneration results in increased overhydration, leading to compromised skin
and, even, diaper rash (diaper dermatitis).



Thus, it is an object of the present invention to provide disposable
absorbent articles that provide a skin condition benefit to-a wearer's
skin. In particular, it is an object of the present i nvention: to- pfov
absor bent \gplbgips that help maintain a wearer's skin at a Ievel
that is nore [ike the hydration level of unoccluded skin thgﬁqégé%ﬁ Ent
articles of the current art. It is a further object of the present
invention to provide such hydration | evel nmintenance by providing
absorbent articles having cores with particularly good fluid handling
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recognize that lotion applied to an absorbent article may be effective against
overhydration.



4 March 2002 5a having a skin care conposition thereon that, when at | east

a portion of the conposition is transferred to a wearer's skfn ,
nor mal body notion, body heat, or conbinations thereof, the Qﬁ%wmm

ef f ecti veyigygRhpyi di Ng a skin condition benefit and a backs Lhg a !
MWTR of at |east about 500 gln2 /24 hr. An alternative pref E‘?f}é%ﬂg"\{ ch)ldi ment
of the absorbent article further conprises4a |iquid inperneable, breathable
backsheet having a mass vapor transm ssion rate value (M/TR) of at | east
about 1300 gne/24 hr and an absorbent core having a post acquisition
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speci fication concl udes %?vi,t hnc eﬂ%hsaﬁ%artillgursafr;?rg ;goﬂiﬁdiﬁﬁwé%%g%%ﬁcgs%e

di stinctly claini ngescRbedisiexpmplsitl Sn Patants 8,898,160 and 4.788.60hePyhlisbedt
invention will be Ee&ﬁpeﬁn PREAT @Jﬂﬁd@iéﬂﬁmmﬁ,‘ﬁp'dxﬂVE_F\99¢,@$G;réd2$inoﬂanh)n other
conjunction with the fol ltﬁ)wglﬂs&x ravmlg‘%ﬁ, | q which |ike ref.erance nunberﬁ

i dentify identical PAFRYERT Dublished arpligafions:ilg prey1qusiattempfs aimedatifnppoving the
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2 is a schematic d | ] th S r Isition Tes
described in the ‘I‘é@ﬁlc%%g@gﬁdi g‘r?& etﬁ‘lg?ur%n ?I)@ i é"o"é’e}sa?ﬁé‘ﬁg%w(?g‘br%’&HnEW"E
showi ng the test sperfamahee of ithe #asorbent quicdé and maBuial agespare throughe bankdheet
described in the TESEMWOS 56 {xf?‘ih'rﬂl‘&%d?slﬁﬁ‘cbﬁdiﬁ?ﬁ.i de vi ew show ng
pl acenent of the skin analog used In the lot1on transter test. Figure 4B i
a plan view show ng placenent of the skin analog used in the lotion
transfer t eswmﬁ AR siRat ey the hore é@a@{bh@eormngaﬁbéa%emgteé 18 dM@FAYE; arious
drawi ng shovihdigidulE agmeist b0 absopbers aitiities, Sast schf apeéth andKirdlatdy @ airdining a
Veasur ement. Jeolosd88% ih O Sohdib ndre Tike Brbl SPRrRESibAS, skin, the art has failed to

recognize that such aspects may cooperate to provide even further improvement in
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wearer skin condition.

Thus, it is an object of the present invention to provide disposable absorbent
articles that provide a skin condition benefit to a wearer's skin. In particular, it is an
object of the present invention to provide absorbent articles that help maintain a wearer's
skin at a hydration level that is more like the hydration level of unoccluded skin than
absorbent articles of the current art. It is a further object of the present invention to
provide such hydration level maintenance by providing absorbent articles having cores
with particularly good fluid handling performance (in particular the rewet characteristics
of such cores). It is still a further object of the present invention to provide such
absorbent articles with vapor permeable backsheet materials so as to reduce the relative
humidity in the void volume between the absorbent article and a wearer's skin. It is yet a
further object of the present invention to provide such absorbent articles with a body
contacting surface (e. g. a topsheet, a cuff, or the like) comprising a skin care
composition at least a portion of which can transfer from the body contacting surface to a
wearer's body to provide a skin condition benefit (e. g., providing a barrier to any
residual moisture remaining on the wearer's skin so such residual moisture is less
deleterious to the wearer's skin condition). It is still a further object of the present
invention to provide a single absorbent article comprising such improved absorbent
cores, such permeable backsheets, and such topsheets. These and other objects may be
obtained by using the present invention as will be taught in the following disclosure.

Summary of the Invention



Det ai | ed Description of the Invention Absorbent Articles: Ceneral

Di scussion As used herein, the term"absorbent article" refers to devices
whi ch absorb and contain body exudates, and, nore specifical |l yMakcrb@rs to
devi ces which are placed against or in proxinmty to the body of the wearer
to absorb and cont ain the various exudates discharged fromthe body. The
term "di sposable” is used herein to descrd be absorbent articles which are
not intended to be | aundered or otherw se restored or reused as an
absorbent article (i are intended to be discarded after ﬁ:ra nd,

.e.
preferably, t Hepryd 6']@0%“&? aéB‘?ﬁﬁoé'P%d”Yﬁ“t'Sf'hErr%d@t% AN sPRIOERENG T arfic ea

envi r onment aysbiptioR BPBIK IfRidERIRPESiHed bjS wesdr, Raldedb3ordehtarticle BompkisiAgcar e
conposli tion" refers to an$/t co oSl t1on whi Ch co ri ses. one or nore agents

whi ch, when t ParPed¥ eentp agp £18YIRG 3t Skip CAIQ rERPSHiofdhRtdp transiermee

provi de a ther apreah |s@|0050cW @érﬂ%ﬂnﬁ%tﬁﬂéb@ t@%@lﬁf wbareP@%kiﬂS@}ﬂb&ithMe nBRAAri al s
are discussed in detail belo herein "treated article"

means an absor be¥earay fMQetiog ?f?sﬂ/?"n@o‘é)’ @E?tn at & ée"@br?ﬁﬁgti“’ﬁ B PERYIARI & @F'Bt abl e

to at | east one Qpditios Behektitd Baid Weaferekipf that article. As used herein,
t he term"bod}é contacting surface" of an absorbent article is one or nore
y

surfaces of afy &/figyig)iNPEBReRRR PRsksNggh Whshein§aid RackibsetForaprisssn® fifstne

during the wear ageiHadingBofdss @iportrhhdiisSith tREaluenf bt'dast dWsut F80D Gt
limted to, portlons of the topsheet, leg cuffs, waist region, side panels,

fastening tabs, létér angdhi ch contact a wearer duri ng use. Cther terns are

defined in the Sé?ﬁébédrb‘éﬁt icare péutioned fbbiv#e%'n' ééldjbécwléﬁﬁébtln@%llrfééﬁ aedtages,
rati os and proportions used herein are ght unl ess ot herw se

speci fied. Wt hibpckpreetoMiarin sgid ?%r%"ég%rﬁthaisrﬁ/%?ﬁ PeRUisiien cRllegen evstence

to Figure 1, a pidiiecan®theaBi®oPsAd pasttdcaLiRitidl c@ﬂ’é’gérn' réﬁéf valué to $aid mABs
99/ 12504 7 PCT/I898/01343 a) a central region 68 may_consi st of

sub-structures aYfAPPHHaNsIssPMAteNalLe isipes aPﬁPPﬁfcﬂ %méﬂgmhézéh'ae oriented
towards the wearer a topsheet 24, which forns the inner or body surface and
which, at least in certain I’ecﬁl ons thereof allo bOdlq% &)udat e%eg)
penetrate t hePSENPBHEGR, @ BF8°0H APRRFE St Srf”‘(?{g'oﬂp‘ﬂ'@é' % a8 qfsorbeph apt 26
whi ch f or meatishfptioH o bodlly fmrsmépbsufeurb‘yaacwea}%r tsbm a’ﬁs’brbéhearﬁ&d cofpfisingepar at es
t he absor bent cor(la fromthe SL{ %undhn envj rare dsuch s, the cl ot hing
of the wearer. iquid permeable topsheet having a lo |on isposed on a body contactlng
surface thereof, wherein said lotion is transferred from said body contacting
surface to said wearer's skin by contact, normal wearer motion and/or body
heat at a level for reducing skin overhydration;
b. a liquid impermeable backsheet, wherein said backsheet comprises a first
zone having a mass vapor transmission rate value of at least about 1300 g/m?
/24 hr; and
c. an absorbent core positioned between said body contacting surface and said
backsheet; wherein said absorbent core has a post acquisition collagen rewet
value and ratio of said post acquisition collagen rewet value to said mass

vapor transmission rate value is less than about 0.05 mg/(g/m? /24 hr).

The present invention relates to absorbent articles which provide improved
protection against skin overhydration. That is, such articles help maintain the skin
of an individual wearing the absorbent article of the present invention in a
condition more like unoccluded skin. A particularly preferred embodiment of an
absorbent article of the present invention comprises a body contacting surface



b) a chassis region 69 conprising features such as closure el enents and
elastically extensible elenents to maintain the article on the wearer. The
chassis region 69 al so conprises a topsheet 24 which forns theMakn®20r
bodycont acti ng surface thereof and a backsheet 26. The backsheet and the
topsheet materials of the central region_68 can be unitary with respective
materials in the chassis region 69, i . e. %%he backsheet 26 can cover the
absorbent core 28 and the sane material or sheet may extend into the
chassis region 69 or the topsheet 24 and the backsheet 26 can conprjse
different nat BRYIRG @ SKNLaEH OMPoRion dReregn thalyivdiensat Gagt @h@°’3%git§er egi on
69. Figure 1 témpogtiotNisVirswférfeditodhapsdrecsTekiA| BYEBéntatt, ABrmadl sy embtiah; ticl e

of the presen{ invention. The diaper 20 is sho in Flgure 1.in its.
Flat-out.  unchrd¥ Bedtel SompBatonschelrofHne raleral s elach® LRmPYLBeiHABuI | ed
out except i ncorhttion skmeRpaed 5 babesheehhdviry 8MABIR ef atSlebtfdbolns500 §/mabaxed
condition) with portions of .the st cut - o nore c|earl

ucture bein awa y
show t he consttd¥talismadye Pf?éerﬁﬁda%‘;mé@eaﬁﬂf th¢ absarpent ﬁﬁtf"{q {S'Hhﬁrf CRPREISEP aper

20 which faceg @Winflgeﬁﬁbéme, Mreathable bdtRsKadt davind!4 AfesSApof Bahdibissibe
viewer. As shown in Figur i aper rises a liquid gervlous,

el thed 20 .co
Lopsheet 24, EBte vale MVEBY pLtdeast BRRRCII0B OMEE4 5 ana @n AbSATOERLCUB Baviagt 24,

and an absorbanFoﬁoraeqLa&ti&o_swnb@éwdew Waethot Nealle PEREORRY ARereihahe
backsheet 26; elasticized si nel s el asticized leg cuffs 32; an

1de pa 30;
el astic wai st PACARMMVIR ratinds lesg thao Qe @’ &k si ng a dual tension

fastening systemgenerally nmultiply designated as 36. The dual tension

fasteni ng system 36 preferably conprises primary fastening system 38 and
a wai st closure system 40. Tﬁéﬁépggaﬂ¥9ﬂégﬁéﬁﬁﬁ§mg§sten138 preferably
conprises a pair of securenent nmenbers 42 and a | andi ng nenber 44. The
wai st closure system40 is shown in Fi%yre 1to preferaﬁé%e@o rise pair

of first attachn¥hte thsnpeerifinationconriHdes wWab iRims: Paftieia REh@Nds. The

di aper 20 afisipictly ebRfiA@the pREBAt iRRtOnPRN bélRNEdthAlaks brésent PMOSHRA will
subj acent each first attachnent conponent 46, WO 99/ 12504 P

) 99/ 12504 8 /]
B98/ 01343 TfePeitespederstpoddfram g fallawing fgserintiondn £QoiungtipnoWiths thepfollppgre nt
surface S2 drhamgddint WiSicly liRéveéfetencEirBitbRrslidentif@Ndéridal elemeRRMAhC ARG | Ng
surface S4 opposed to the outer surface S2, a first waist region S6, a
second wai st region S8 opposed to the first waist region S6, and a
peri phery 60 whimgurest Bef plaadidly of &re abstrbent &EHs obthet gréseght #ventictDini the Whi ch
t he Iongitﬁﬂinat sdges are designated 62 and the end edges are designated
64. The ind8M &L FIIPE™ sS4 of the diaper 20 conprises that portion of the
di aper 20 which is positioned adjacent to the wearer's body during use
(i.e. the inner surface S4 generally.is formed b t |east ortion of the
Lopsheet 24 and OB BorsOHRNRLS Srawssnain ihe thsE el Ty the FralisHPa;
surface S2 Taprpescriesd inak TESTIMETHODS deetich.aper 20 which i s positioned away
fromthe wearer's body (i.e. the outer surface S2 generally is fornmed by at
| east a portion of the backsheet 26 and ot her conponents joined to the
backsheet 26). THigurki 8sis saschiematigidrawing stulviidiehe eestndetwap sfor rthgi Rast S8

Catoral cort@usths gt Fresnees 8585be fla BT BETERE deslononpr i <e o

central or central region 68 and chassis region 69. The chassis region 69

conprises a pair_of laterally extendin ide nel,s 70. 72 which typically
conprise the out':égurﬁa‘f%fsa? Y'?‘Hrﬁ’oﬁ’fr%t ﬁ@‘:%é)@to(?rtéﬁlsg'nsar@éﬁg i l"I’htgesi de
panel s posilbii@neshsfartédie first wai st region S6 are designated 70 while the
side panels positioned in the second wai st region S8 are designhated 72.
Wiile it is not necessary that the laterally opposed pairs of side panels
70, 72 be identiFiglre 4Bhé&ya pian viewfshoadrgyplatement of ithg akincaralayf udddeinathéer .
The side pangls 72 ?sitioned in the second wai st region S8 can be

el astical | °@%1%?@¥%h%§ql1 the lateral direction (thus forning el asticized
side panels 30). The lateral direction (x direction or width) is defined as
the direction parallel to the lateral centerline 66 of the diaper 20. The

| ongi tudi nal direction (y direction or length) is defined as the direction
parallel to the longitudinal centerline 67. The axial direction (z
direction or thickness) being defined as the direction perpendicular to the
outer surface S2 and extendi ng through the thickness of the diaper 20.
Figure 1 shows a specific execution of the diaper 20 in which the topsheet
24 and the backsheet 26 are unitary across the core and the chassis region
and have length and wi dth dinmensions generally |arger than those of the
absorbent core 28. The topsheet 24 and the backsheet 26 extend beyond the
edges of the absorbent core 28 and thereby formthe periphery 60 of the

~ N N N B I Y " . ey N



wai st region and one positioned in the second wai st region. The el astici zed *
wai st band 35 of the elastic waist feature 34 may conpri se Mé‘lﬁ m t he
topsheet 24, a portion of the backsheet 26 that has preferably 2
mechani camo99428M@t ched and a bi-lam nate material conpri si ngCaABI8/01343

el astorneric nmenber 76 positioned between the topsheet 24 and backsheet 26
and resilient nenber 77 positioned between backsheet 26 and el astoneric
menber 76. Such mechani caIIy stretched wai st features are described in U S
Patent 5,151, 09 ept enber

di scl osure of v\/ﬁ2 ‘%‘hre %BF‘BSP%FWH%%‘?W“SQE? E?Sé?‘e'ﬁc(gzsajfm}%s‘éé fé{éﬁ\e Skin
ot her conponidydratiori Mdamrdmpe'fesadescgbwbm the TR TEMEGTHODS isactidnS. Pat ent
5,234,423, issued to Buell, et al. on August 10, 1993, the disclosure of

whi ch is incorporated hereln =K U..Core: Core Structure
The absorbent core 28 should tﬁetﬁ‘ﬁiﬁb tiof B8t %‘n_g_ﬂ conf or mabl e,
nonirritati ng to the wear e[’ s ski,n, a,nd capabl e of absorbing and retaining
| i qui ds such>% & NCEL LUBCUSSIOR hody exudates. The absorbent core
28 nmay conprise a wi de varl ety of liquid absorbent or |iquid handling

mat eri al s conmmDAy usegiehkerein, the peiatdbsotbenpartisletdindfepd ke devibe Whedt alssotth ahds
such as, "but

not limted to, conmm nuted od_pul . 1S .
391 12804 10 PC Bl BRAAIES, i ARars ShETaPRST Aao Arviges Wiish st g agains
mel t bl own pajrynmansximiql tod thegbadyf of the whamer ¢t hbsork tand foentadh tino daridusdexmdates
crossli nked tissue including tissue waps and tissue
| am nat es. %’tggta?{/g?meqﬁeﬁabsorbent core 28 may conprise other porous
mat eri al s, such as foams ei ther. alone or in _conbination with such fibrous
webs as may be JbettsBR cdisposabledris used Serel to dsssripe absarbant Asdcledich are not

structures aﬁen@aﬁ@rbehe&]ddaedbr%nhaa&wiest%réal& revsed as%ataegbrb@m\éﬁxamrb Ethep! -

on Sept enber U S.,.Pat 673 4

June 16, 195?‘?6 "Eﬁe e%P%& B dis igr U %ﬂi‘gd”?fgr O'bft fﬁ%g%@cg%a?sti@m
1989; U. S. RabheniseHdididBedalin z(r&vgoalneatlally ,coixipéhblE’a’iaantr)S 102,597 (Roe et
al.); US. Patent 5,387,207 (LaVon) and in EP Patent Appli cati on 640, 330,
published in the P I he :
structures can be Ea&%;ee t%ég%os%fﬁlconﬁag hgef%resqtél%?lg %sglggplwm‘:h
bel ow t 0 be cOUIPFigeY eng 6F mpye %nﬁngglﬁéoYVb@ht“aéﬁfﬁee‘?@% apfbsprbenleprticle to a

i nventi on. %r&@sékﬁrb%bwﬁ@raethe%eﬁlﬁ: Br PIotdclivE skiY Benefil. URépHERntafive ihatrdd)s be
a conbi nati on ?f&'fﬁ apgar bent structures, which in tumcan consist of
one or m)reaéﬁ %‘ESF AU DRIV of the structures or sub-structures can
have an essentially iwo-di nensional extension (i.e. be a layer) or a

t hr ee- di nensi onals used (hereid,the alérapeureamj arsiclel’ efieansbh absgrpenteniti¢le haviwgaargain by
posi tioning | St i nd
e st rogt on g oBpesiin il migFHRR S 2 ohd nf bEA Lol ALY of i BRERTC

di aper between the wearer s legs so that the other waist region, %eigf erably
the first waist ASSedness thete;ses body sepagtingonface 0 amphsorient pgiclgeisaag or

The fast eni ngore \saifacssi of aih?%uﬁ@l@bhﬁdnérﬁs efat e6ita@ thé dRarer @6 Yoife uﬁhsmh@rme
Core Material s-Fi br&ugo Y5oh al,s T
S

absor,bent, core 28,0f, the present
nvention mRFAGRHP BlaCting, SUTPCES GG PG at firHied O, Repiagr of the
fibrous mat nopsheéti begreuffss ofist régiot.sédeppansiBnfastenittabg retd. nwhitt conaicus alehser
occurring fidﬁ‘??}g’ uch as wood or cotton fibers. Such natural fibers may be
nodi fied or Fied. Aso suitable are synthetic fibers, such as
pol yet hyl ene and pol ypropyl ene fibers. For many absorbent cores or core
structures accofQthergemas arnalefined irthe ispacification wheyelinitiglly discusseder s ar e
preferred. This preferred hydrophilicity can be obtai ned by using
hydrophi lic stargj &c@ﬁ&%’s‘ ?dtﬁas%d olﬁﬁf%ﬁdoﬁ'deld'l?ekéiﬁl aF@B}”v@llé}M uRYeds eRl2pbise
fibers. Naturalé ydrop obic fibers such as thernoplastic Tibers derived
from pol yol éPFH edan be rendered hydrophilic by an appropriate treatnent as
is knowmn to the art (i. e. such fibers may be surfactant-treated or
silica-treated) WithinV\Re9&IntaOdf the present invention and with reference to Figure 1, a

preferred absorbent article 20 comprises:




«PCTI1B98/ 01343 Suitable naturally occurring fibers are wood pulp fibers
whi ch can be obtai ned fromwell-known chem cal processes such as-the Kiaft
and sulf to processes. Al so chemically stiffened cellulosic fibers are

*sui tabl e. wobyewsaapl e, crosslinking agents can be applied tocligodiiidgys so
that, subsequent to application, intrafiber, chem cal crosslinks which can
increase the stiffness of the f hers are fgrmad Wil e the use of such )
intrafber crosslink bonds to chemcally stiffen the fiber is preferred, it
is not nmeant to exclude,other t s of reacti.ogns which. pay stiffen su
fibers. Fibers stiffendd by?2 c?%é’gfir?ﬁlobéﬁdévq‘ ] ‘iﬂﬂaﬁar’?f%r%?‘mef.aﬂ or
t he i ndi vi dual i zed vatappihg nadtefialsgr fnchakingvainl thes side caréenisedu s@bars fthhe wdagdrr a
preparation) are di , e 4 U .
Patent 3,440, 135; FEHERER, vl ‘S’g’g%d}‘“&% P sificl ah %‘2‘,?‘%33?%%5};'#]6?‘?‘“
Pat'ent 4, 898, 642; aegions herepdt allnwssbadily, aadates epensprigsthersthiroughy sndm;chaieso
be used in certaln ATROGHEEE SicRa BARsIRAPIS WA BhALHWRS o balfitn RIS

i nvention. Such fibers can from any thernpplastic po ymar that can

be nelted at tenperthg met% W/WF}P sepiraiss i Bp sabsarbgny gaEsg dronh ghe |%5‘ETP§“‘3)‘F‘$

al ternatively, spurnbiréihéntsstichalltiee sethieés thd heakk.ef erred thernopl astic
fibers can be nade froma variety of therm)pl astic polyners, such as

i Tace of . hydrophobbL.  heraTALaReY PPRgirEdfe et sUF 38 RPaPaHERe ke,

treatment with a sandatastically S&nensablleeel&nmtado amdistainnthie Lagicla @omi thaiweager. The

ani oni ¢ surfactant

such as Brij 76 ma%u?§ct u?ghe%gano bQBhgse%;%i;ﬁﬁfe%f‘ﬁ@ wﬁ% ﬁ%ﬁﬁﬁﬁ’ﬁ%@wﬁ
various surfactant §0§@F@&J%@C°F@j@éﬁ?@ abacksdgeindf- k by A yco Chenical, Inc.
of Greenwich, CT. As noted above, anionic surfactants can al so be used

Such surf act Thé ackliedteandPfit itepsheer hﬁ&riawdémmbthealp&gwmesa carf bohRatySwip

means known to the art in f.ib th.a sypfactant

G pping ¢ he TBESVE roteislscist 488 SRESSEY o W9 e e (Aekbaet 2. i et ¥
of the pol ynassorteint cora Zﬁrandmba seynd materiabomahpétansy exténdoatg the Thasss region 69 or
surfact ant S~ﬁ1%nlb§§'l @gﬁé'agﬂ HalRsHePE LB ¥k pfisk 'd?f?ér@ntaltna{e?i\éfsl ? Heh df%he
exanple, froma 0 out gram per square centine

t her nopl astu@emﬁabqumns‘éﬁ@rmhechmrmmoa ic fibers can be made froma

si ngl e pol yner (nono-conponent fibers), or can be made from nore than one

pol yner (e.g., bFigGRTpapenplahi Giewsdf aFdaapeemmﬂdemembcbf @:ormmem driidlersf thean

f to th I t fi
T, BB bgh B RSO 6 T 0 S TS
pol yner. The(ipowiteelastimprdused gotithectiohgatled afut emcepelib sheakida phnéls exleartin the

ot heodefie SURRTH ek Unliiiol NTREATBE R Bhch b pERE TuRal
t her mal bondmeee elearly shavethe) qogsmactioncofghe diaperp) andewith e pastiere phthadaper H@

geSI rable tst WAL e GhATaAClrérhi thE reare?| the Rt RL1FadR03 'T?ding el VidWtie As sh?)wn in
I conponen

] ber an al so ise dj fferent ic. materials
havi ng ot her{:%&’c ﬁaf e diARgT; %ﬁ§%§s?%%ﬂ‘% p%foélsamsg%gg‘f‘har hquid irgRIKIys
di scussed abbaskshdeo26guinethiveth tHectopseg'®4,i andramt sbsorbeat corell28 pasitidnsd bemetenn

Fengtn oan viEPEER AN AR Bs bellid®: 20 RFsfiishd BAFPRAT 0. lontieBe] sod A3
properties dasictastic fwmsttfhagee B#bemd; a dywrca}':%tym comywisingha rdwelleasion cfasteiag s
A N L ey e o W ot
t her nopl ast i prelferrmlwomxsas @@nmam dastening swemgﬁﬁndga waist elpsure sustemcd) Ther )
of the fiber §nmIaefa§tear@t@Ete9T 38 peFerab dimtsesa irfofRedierhénttiiéhbeés 4y and

defi ned |nterms |er gr.ans ters r decitex
o 160000 B daKing memuE 4. DBp St Rt Ygera ﬁsﬁewarl%f i Greins
the struct ur eompridet :abh:e of Hﬁftrmﬁbﬁmbnccdmmfeﬁtsamﬁadm gecond @tthdtevent Roinpenent

range froma 0. 0 ab 0 dtex. Such.fibrous e

Uaed in an | A8 Therdineet 88 5 RRTHERS, s abice A Eucee BRel o TsRed Thetfe
wherei n an abadhairdtdﬁabhmummmmﬁls formed on the absorbent art| cle
production line. Such fibers may al so be used in the formof a preforned
fibrous web or tissue. These preformed structures are then delivered to an
absorbent article production Iine essentially in an effectively endl ess or
very long form(e.g. on a roll or spool) and are cut to the appropriate

si ze during production of the absorbent article Wien nultiple materials are
used to form an absorbent structure such delivery and cutting can be done
on each of such materials individually before these are conbined with other
naterlals to forn1the absorbent core 28 Alternatlvely, such naterlals may
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WO 99112504 13 ,i, PCT/1B9810I 343 carboxy groups. Exanples of polyners
suitable for use herein include those which are prepared fr

pol ymeri zabl e, unsaturated, acid-containing nonomers. Hydromll?- M‘Mﬁ 3602
absorbent polyners suitable for the present invention contain carboxy
groups. Twess/pss4yners include hydrol yzed starch-acryl onit rrdEIRgSA1343
copol yners, partially neutralized starch-gcrylonitrile graft copolymers,
starch-acrylic acid graft copolyners, partially neutralized starch-acrylic
acid graft copolynmers) saponified vinyl acetate-acrylic ester copol yners,

hydr ol d itri ] amm i ght

ot osel T nked pol Jigrldest 305 s ndTpR £ BRI Sporin it {FAR 53 (facing
neutral i zed tioMieaer yih iFGgurei 10, ammmhes |or dhedy ycomgcriog Isucfacﬁséﬂlqplpesbdptd theemwgerof
partially ”%Hﬁfﬁ%‘ S%EAdﬁPs?lv%"i‘sq ¢ 1bﬁ Sﬂchgecome@ﬁispfklrg 61?5? E?B'seﬁ L’Lﬁ?‘i’irﬁ'\bﬁﬁr

solely or in~t Eﬁ‘}l
Exanpl es of regiemsa6pand, ?rmennh%rqoawbwarlé dgfined by dhe pHtep). eslgeq:at iapes 20, i975)

U.S. Patent %x&?ﬁwﬂ&%ﬂdﬂﬁl effidsaind dé’saéi&?ed@ﬁandihs enBRULE ard dEEnAEB64 AN
L).S. Paten 734, 4 errals for use

ul ar referr poI ner 1.c, nmaj.
T maki no” RS GBI ERe, S oo s tipel o cBRRSF it PTG e et 1A e 1
pol yners of ppsitibhal zhcyamutcr thk ivzearkr's dogtp doying msaoledﬂwnminat surfabe dérgenahilylss

h f I
bbout 50t o B PEabr ot MR S IRE orHERD 98 B b EmBGIRES Bindd B Nne.
cr ossl i nked togsbéstadd)y [Iihg (erdstlﬁace 52p@nypmd|thm mnlyh actfethaodlyrbqcm(hmlnt)h isAs
descri bed apeyrﬁ é&tﬁwtsvﬂaﬁ.gﬁt \Jegrert 'Bgdy"“l?ﬁé)rtF t(epgtrm@rss @nsraﬂgqggarrﬂltehéby

slightly ne Cros Cross serves.to r
pol ymer ~ subd@t lasti aperjio élrc b%&@heabr@ apd @ther ﬁoeaptlemwlerdﬁqres bagksheet 26).

absorptive qapambi Wa@ﬂﬁkgﬁigi 5eaﬁcafﬂeesea@:td/ WRIst ¢EHIbe I8 eat@uaeéspédtﬁ'blyc Fro tHehe
precursor par es the .resu truc sse

net wor k cr o§§‘itl Fﬁ%sr@a‘t’ﬁ € PSTDRRTY ét()gﬂahc?%era fFenie %Sﬁ of rté% g’lapﬁkf(?téﬁﬁg‘eﬁfts
are descri beegmrrs eachabarprgehachtralrortdeatrhleregion 68 and ehassisaegion 9. The.chBgisent

076, 663, 5,
g 1o0m. T %‘Jbgrga%"%op‘%%%%nha?é’??‘g‘fs'y% e’hg&ﬁﬁg st é.ﬁ’gamr3 70,11 Vf“‘“} Hhicathe,
fibrous foreompdsethy catesdatral pomibhsieltheiwaistagegiens &4, eﬁ%e'rfhs side pauelsppsitiduadned

structures. jYWid @rdt hﬁaxbt“x‘i'giﬂnd%hreehé‘sﬁ@rﬁie% hevgnilkea ﬂﬂéghﬁét?%oﬁﬁeﬁé@h?t
an absor bent structure or gg bstructure %? “ﬁﬁkrrade 1 ni ne or nore
11

of these el &RORESVaIBISENN €335 Aesenatid elt 4 epﬁgscwépeyt Eriagradlyr
to be abl e bppesedpaireofiside paesd 7@ 70 bel 166ntfdal tl«@rarerpgeferadlwmmmnﬁlgés ortsof or

differently sized es Si acrt f the arpicl

found to. b % Gk, dhbisfaeSRanels 3 ptiiindd 4 BREGEON, sy Flfinf 38 s Be ABaCRA"
exanpl e, balkiessihlednshg l,ataraiadnregts@r(tm&ﬁqumlamquwdemanelsBD); group the
anount of urine |oading, frequency of |oading, conposition of the urine

will vary not O‘T’hé‘ d&?&’r ?ecu'on‘%x direQBnSeraliden) 193%6&1 e(sﬂﬁ&"“d'ﬂ‘éét'ibrpﬁ’é?hl?e‘i)tom

toddl ers on_one SO annn% various I ndjviduals. Another user

group may b&trat geérterbnr ﬁépzhhe diaper 20 {ih¢ langiydinabdirestiondy winesiomen leagtbais
Alhso i nconttbg@em as’vltﬂié|d1ﬁ‘ecﬁ61ﬂpmﬂelst@(lhe %ﬁglﬁidﬂﬁﬂ cégamlite (ﬂsmtahaat dhreftich (z
there is a e.ra lng [ ener a err t

| noont | mencAPSHAE HoTinkness) SR rLngdan (i BUeron panmdiisce Bt e
skilled in 1512endbsten&mgtthlpughitlrctthxchnd:sswrfkhe d:emirZIOy be abl e to transfer the
teaching to other sizes, the follow ng discussion will focus on toddler

si zed babies (i Fﬁm ?%ﬁgﬁ vgﬁtgﬁ&@gsamgﬁ &fhﬁ@ﬁsgepio %M?&tﬂﬁt? tg@hth g@}ﬁ:

| ess than about suc sers, urine ngs

to about 75 the bask shqszb?érarrgumm acrgss theegoseg andthe ehassis segien gad hae length and
period are wwhqﬁh]enﬁuﬁbg&ewr lar@rm@etﬁ%ge bﬁarél atb%orb@macctx@tzfsl Theaspsheetafs UP
to about 300 kgwa%éatesg agt ealém_l n_fou dtob

repr esent at |30‘etl?9fba§ e ppad boyong t %g ‘%ﬁrﬁz@I thergby, Foray

to be able tig petmﬂxew 60 cﬁ“ttﬁét dt@e?rzo emtpanp%m drl]mms tthe gaﬁaﬁnhetef o@f in
acquiring and stori,ng,su i.C used. herei

eapect Lo Ot e Eieenor i deber 4 Th neRriy 30 A0iists 4 fopditidinal
capacity" okdgémﬁlﬁmﬂahbemdeﬁﬁ$6éle For purposes of applying the present

i nvention to absorbent articles designed for different wearers which may
have differing absorbency requirenents, one skilled in the art will be able
to readily adopt the appropriate design capacities for such user groups.
Such anmounts of bodily fluids have to be acquired and absorbed by materials
which can ultimately store the bodily fluids, or at |east the aqueous
conponents thereof, such that, little, if any) fluid remains on the surface
of the article adjacent a wearers skin. The term"ultimate" refers, in one
aspect, to the situation seen in an absorbent article after



«long wearing tines, and, in another aspect, to absorbent mater.i ~ ch

absorbent articles which reach their "ultimate" capacity (i \,ét %ﬁ&? Qﬂﬁ'z
equilibriumw th their environment). As nmany of the processes under
consi der aliny3hepye asynmptotic kinetic behavior, one skilletdmghfigagst Wil
readily recognize that "ultinmate" capacities are reached when the actual
capacity has reached a val ue sufficiently9close to an asynptotic endpoi nt
(e.g. change in capacity with tinme is of the sane order as equi pnent
measur ement accuracy). An absorbent article can conprise nmaterials which
are primrily dedilgreach elasutizédriegainff 3% map besdnfigured ao @s 1o Bysimitartd eheof can
al so conpri L J 7 i i i f.

tife lﬁé B&fds"8HE hh?gl, Daifer g?ffﬁ ﬁ.eWshf%ﬁfﬂ d’es&(‘i)’l?édgiggiqf, iPfs p?%/f\%ﬁ%% }hat

functions, such as acquisition and/or distribution, y . 12504
15 PCT/ | Boseashzlasticizad dpg cudl|3hcomprdse atdgast amingerhagrienqufy 84,¢amprisiRga harrier

certain ult R8s £1dos apacie@RRRii¢ iniember 36 Hinhl £ dREEHAINCUI S Fatahe 40909813, t O

the present inyention, are.describe t ho tin o artifigcially
separate sulth uﬁé‘fq%of‘f’s A%neétﬂepggg%‘gnf%%‘l’ atghg{rgn &%Fgeélée%c%fﬁg%cﬁwmcéhe be
det er mi ned ¢lastidized legtcaff 3hadditemdllycameprixgs aﬁ@tastiegas_haﬁng keifd®#, witloone or
absor bent s o\’&élﬂ%ﬁsstﬁa?{dp'lﬁg,r ;'){fsﬁtwn%ﬁ ’ou%%cﬂﬁeﬁrﬂe 'B%%fr 'cﬁff584?.xcﬂg¥.dg§‘crﬁ>ed in
conponent of an absorpbent core or structure. In order to determ ne or

eval uat e t h¥.%iRatemti#$981278avyhichagsaed to/Lawsonrpna¥eptamhen2al87cl e, a nunber of

nmet hods have been proposed. In the context of the present invention, it is
assuned, that tiige didge®0enmyOfidder Comprisé ¥nOélastic WARPTORMe 3 that! SrobRies he

sumof the ultim capacitiés of the individual elenents or teri gl i ch
the articl e‘%ﬁﬁ‘?‘{ gb%‘?‘{j%’rm‘f‘ﬁ’ég'etrihﬁ&ﬁﬂ‘ﬁﬁ?FSt g“@ﬂ’%géﬁ{ ‘\Féﬁ"ggg”\ﬁé‘}‘ mal\w
est abl i shedoti®akdly §tons acRasttoheajipphe edist edges @ gpfalse diiseybeat eora28lin @dleast the

istently, F : [ i i T,
T B S 90 R e
super absor bébt Thed, ythe relasticawaise featers 34 rcomprisesrihiag rpomtion ofxthe digpsr at least

capaci ties £Qendih® fidntliid dadd eage 8B Gt the AbSorbER Wore bBGo tRE hd 3ligd 64 &f the
ultimate storage capacity can b t hese val ues (in

cal cul ated mul tiplyi
m/g) with €18ecTRd aikisdntendrd tohedlacer aé@@@ﬂﬁﬁév WeatsF's Waish Dipgqsabls diapess e
havi ng a degémadlBOcdndtaéted@Ralak ty had o Elhalt whibi featusess by pesiticedfih Whelfrst
such as acquisition I@)S/ers and the Q‘i ke tdhe.L{Iti.rrate storage capacity can
be negl ect edfiskTaeHs andoong positipued iy the $eand WAl Ze§ 1% ave only very | ow
capacity values . conpared to the dedicated ultimate fluid storage
mat eri al s, or abheselastiomedevaist andi3é of thecsgialtis waistifeatutges34| roadeempiiisela partipnl,
and thus Sh%fllvhgr}%hg@gggﬂgbﬁiowdf':ﬁe becishéer 26N RAt ngstﬂre?e{agjy%égnaaechamcany

mat eri al s. S sion above, panty |1 n?rs exhi bit verg | ow
ultimate st 8Feé§!9dc%l’piaéibﬁl%!§m€teyma€£ﬂlal GOIRPHENE #| 4IRS mgmbepd )P,°S“‘°“ed
catameni al padeeh @ectopbhdet L4t cbatkheay®s anpedsilieyt afenibier 70 pabitidhed Betieen

light urinagy,incoptinence articles, h an ul timate stor capacjty of
bet ween abob%/"l‘?lﬁeeﬁ?% &Hﬁ e&ﬁmergdn?ﬁ’f’er%g rSH?Erlq oF fmi?ﬁ?' ﬁh%ﬁ?ﬁgﬁlg@%ﬁh%ﬁgs)
and snal | er describedbaby).8li Batents5,4ah092vissurd talBuchineeals oorSepeemtap 20i 1§92fthe
~about 16~ hiccbQidlPwRlif S iRANodlledRREcin B Yéteidhid Rt e storage capac ti es
reachi ng 30 or nore: an~I severe adu I'nconti nence article have a 600
m or nore of ultimate storage capacity. Absorbent cores 28 of the present
i nvention have This asdwel jas palrerromponentgfof\the diapgrarecgixen insmase dgtatlsingyd.S.
preferably poRrRl 5384303 368IdSbIBM, kaXeon2B8usn0,A098] thetdisyMstiebf Whithiion
| ayer 28b, an a sto e.core 28c. The preferred cores 28 of the present

i nvention aF'}?"QS’W‘Eﬁ eif B Feferencss having a structure wherein chc
acquisition/distritiution |ayer 28b overlies the storage core 28c and the
acqui si ti onAbsyrbeiit Corg! Core Strycture o~; rr.n WO 99112504 16 PCT/ 1 B98/ 01343
28a i s di sposed between the acquisition/distribution |ayer 28b and the

topsheet 24. Th o] I SLL is@N e b : en
found to desc.riglégt%gl‘%%gt\lljvcragvét% f)hgqlé)ra%ﬁ gel‘%q%@f Ifw@g%%g;?%}_%?sﬁi on
bel ow). |n imitatingetot thecwearers skint ard capablim 0 absednrg apd retaining ligaids rych kg

more; nmedi URHKEVRE RRET AN HRd§ UxBdatBa VEnd ASSerdny 3bie38 kit BSApAROHtwilid0
ng and about 150 . cores w th” good wg performance have PAl val &gs

. ; good r.ewet,
bet ween abodrery Pfniauwd @bserseat eoliqy)d dirpdiing sateraly, corampeniy,pigd, g @gposa
per f or mance dhpyR MACIRRS ARbiRAt ticlesSach B HUBBoNimited k& Todtminaied ngocvgiilp
| ower PACORM rewet values (e. g. less than 72 ng) are even nore preferable.
Br eat habl e Backsheet Materials An essential elenent of the present
invention is the use of materials which are sufficiently perneable to
gases, such as air, water vapor, or other volatile materials. Apart from
di ffusion, gases or vapor can pass through a solid material by small
capillary transport (slow), or convective transport (fast). Perneability
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A suitable material for use as a breathabl e backsheet for purposes of the
present invention has a WTR value of at |east about 500 g/24te/nmg. .M«q
Preferably, the MTR of breathable backsheet materials of the ‘present’

i nvention seast about 900 g/ 24te/nz. More preferably, of the
br eat habl‘e"J acksdneet material is at |east 1300 g/ 24tel/ne. Eﬁéﬁéﬁawgﬁ:’ such
materials suitable for use in the present lOnvention include: M croporous
films) for exanple as can be provided by Mtsui Toatsu Co., Japan under the
designati on ESPO R NO or by EXXON Chemical Co., Bay G ty, TX under the
desi gnati on \Emmr RRE geGirally frefemedcen doe airfetie dnyltblbaﬁhucpbl}gmis pgkhdiig fcbfomn( e.

) | yeth h fust.h f
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matrix, the dhl)t'fg Hafkriag, M%WO%P é’it}{eﬁ ?&n%%rsiﬂ c@ﬁ’:bﬂ&tt%ﬁrmgtwhl ﬁbr%w @chs

and stretch yneric nateri a y creating small cracks around
t he non- def oﬂsrﬁ"%bﬂqllaék%érqof%méﬁfma#hl s defornmati on can be achieved by a
nunber of different ways, in machine direction of the material such as by

conventional st @@ﬁmlmobetmm bt ired af@diéscﬁbécaimqsrsemh@nr 480,698, ﬂEsu@d to
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b t ed t [
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40C), or cdlLéVon) axyi mb@? Bweshﬁapltl@irlperﬁél@t}ﬂ@, ptrbitshnd & theaamsi efyPlisthkay ehal.

materials cagh PardhiMMavHSERA sﬁ’ﬂctbfk%%gﬁ ak a@&ﬁ@@ﬁ%es&ﬁ‘ﬂpé?lfblé hﬁh fzrté 1ELIRéth s

process, as a sep oces or a process s
i ntegrated iHten H F‘P{B 2 Sﬂ‘é’FB‘r‘foé? 38 OgﬂErPrﬁ%e“Wﬁ"% ng

such filns to produce absorbent artl cI es. The cracks are sufficiently |arge
to al |l ow gas nolTheudbssrbent édre cgﬂsbemtaxsimrpfcoe: t;thﬂmhrd boitas et d eombinatibnibf

smal | enoug epetr he trans ort

mechani sns |hS SL%Fgévg%O?&\tpvt |S{r{g&g i I ?‘ilﬂe{s}1 R“-ig C%ﬂscogPls ﬁﬂg‘g if dRONgY FFt%'fSWfﬁ'S i se
a m xture ofEach) ofa the (ﬁtlklcnwoloyembeﬂmlemres can hawsc lan cegsetiadiyh éwoslimetesional
and/ or a pol ( i co or terpolymer that is

i nconpat i bl ee)kvk&rn?;r?mp@ 'be at%y&) Bpgﬂggér)rggﬁrl)s?oﬁggge@pe Such materials are

descri bed in PCT appl ication WO 95/16746, published on 3une 22, 1995 in the
name of E . DIbgftaPercinipasfaeiyarnlier 4 & WEHRDPY RIsHipnigne 9bihg st preiang of

are avail abltge fjfapéﬂ plefaably Cher fasml Waist re@dac;rmmatrér, thé}vlfeuﬂdf«‘lba&khﬂ\dHMmNREL
re al so.

bl end P 18- 3097.

or cater dot PP SLNERRSE Do e e e 1isEr 1 B61 B St Pt REShomFrah D
filed on NoJestbheaistGegidDOG is nositrwedtacrmssafxe Gumraf_met vearehi. Joé fxstsnmgcsfystm!mthem S
i ncor por at egdggﬁ@‘ébgff@‘aaﬁw° Apertured films as are discussed in U S

Pat . I ssue sson on Novenber 2, 1976 which teaches a

br eat habl e backsheet pI’OVI ded W th tapered hol | ow bosses whi ch prevent the
passage of |DefQIRent (s q Materialsobibrous Mategals readily pass. In order to be
suitabl e as a backsheet 26 for the present invention, any of these

mat er i a:jsbijt umetndﬁsbrbeut torei mbryheermmf)ir@em;imgme&r?;fbnseaﬁ&rolss midterials
measur e y R ~an WD 99,1250 CTl 1. B98/ 01343 .SuU ciently. .
e moabl & WHOB (0 d Tatih VD (0 J7OTaYS MATET, s, S0l B el inyeplian
TEST METHODSneledt nasnially fegeuriag, fibehe suchsasngoed ascattonffibens. iSack nawral fibets mag
often been f r f

often beel B%Ltﬂgdlfkt?%% nﬁthfodt}tetts Wiso &gﬁ:!bré Bgl s&ﬂ{hght? @gtsdgﬁchn&r ércg?ethilgn% and,
to such mat emlmr@pylm fibgesnlos, mmh@bwhernecqrmoo\ﬁ@de Isructirasnepcordieg twatng
combi ning 2 drakR irflenflork HydARINRIC iBER\Se BRUEREA This icherhd RydrihiRBR) San be

wei ght nonwoven, wth I'mto forma | am nated Structure, uch | ayers

can be att acthéaingd lvheusma rhyrstyonmqu oUiaringt MARNAS 9FaPYhdYRIPhHIZIRE (noagirally
such as usi ﬁ@d%ﬁhesicVﬁsergrwaratltyehmeobuobnelﬂUePQsadheas‘ tHeﬁhéﬂdsti&ﬂB@’éQﬁ:nved

[Teatea o HEOWEPRBIATIAS 'Ba be SeleraibiaspaNiRe by i apprgphene BeatingRt &3S knlm to

the art (i. e. such fibers may be surfactant-treated or silica-treated).




*Table 1 Perneability Range MVTR (g/ m -/24h) non-perneable up to SRK¥§2682
| ow perneability about 200-500 nedi um perneability about 500

perneability about 1000-2000 very high perneability nore than about 2000 As
‘not ed abov Sgg% |aIs wi th nedium breathability, that is éﬁ,lals with
WTR values g er t han about 500 g/ m -/24h begin to be eff {1BIU01343

all owi ng transport of noisture vapor fromthe void space between a wearer's
body and an absorbent article. Alternatively, such backsheets can conprise
nonwoven materials, which have been made |iquid inperneable such as by

ei ther ninim zi nguﬁme ﬂ@tﬂrdﬂ?\&ﬂumgﬁ'lb%tszﬂe &vogd pllp flsrdiviiohaas b @Bmctaetrcyi@bs
with neltbl own,l ersﬂgSI\/B or &b gﬁ@gents uch nate%filsho n
have hi gh or ‘\'Félrlg'Y R/%ﬂeﬁ & h§ 58 PEIGrDIeS 4R 'SC SHEBally
g/ mz/ 24h f or stiffenedooedinlosielftherssare Buitatse. Roneyample ocrosshinkimgragents oad bé hprphed to

descri bed by t}?éqﬁﬁbrrs s%etrhg?asghie&E\X%Stgoé{)?h%tg%-[ﬁ?a?%zm%l cﬁﬁgl rﬁéa\mﬁcﬁ cafl! '

perneabilities of Dbet sec resu

convent i onal isweasadhestifitess obthgdihess arsdormed: Whidethefuse of éb%maﬁhﬂd@dsshe-bs
and greater tgags t%i@@m'm’aﬂg‘gﬁﬁﬁﬁ tl{e%be.'rl;)ﬁﬂé?eﬂea MR %tme%lﬂtlfbb%ﬂﬂﬂ AR Sypes of VO

991 12504 19 PCT/.I B98/ Q134 ent articles. of th resent

such as di ap&sachpns i HAX ﬁ&f‘é’ puchfipery. sgle’@rrﬁ?ﬁ%% Bﬁegrqqgvﬁ(néonds in
di ff gr ing v amm(;vﬂual@zeﬂ foen (fRahe iiﬁdi?iﬂtﬁali%kﬂ sﬁﬁgﬁd fiber$,he vedlpasSprocéss Uisefl f?
may be provided wi or ,ve i ermeabi |4ty 4.0 _or . e
Ventitati on g pieedmborbark alilobed Re, BRERE b tish Pl £200. 0% Dy s
with a | ower 3pdOn8abULS. tRatenn3 9832091 andn)18. iateet 4.085,145KU.6f Patentkh§28,64% and

di scussed in dgfyady; bel ow, the inproved cores of the present
i nvention w ég% g{trsang?3gf possi bl e perneabilities in any regi on because

of their i rrproved r ewet erties. In addition tao having satisfactory
vapor or air per hegmBpla af )t}?ﬁst B2y Alse b used an Fa‘rtalase@lb&glraerﬁaa@h%@bsozbe%f

the present 'sﬂt(cﬂﬂx’fehQiT th‘d%ﬁred&ﬁt/ﬁt\féﬂﬁi)m CE@IM fibérg Wafl benmdmm |a|nS' Vtherhibptastit

conventi onal a er eS| conyent j.onal I
backsheet man I'T%I" ag ‘ﬁt‘ﬁr}g a¥ {hat YVH{)’E‘% {fBF‘gely tﬂbegoéﬁs 8%
t he present nheraativedy, smmnﬁmera atntatﬂe (so}vsntdé‘meq:refenleé themmpmablﬁbelrsf carabe

measured usi %dtt,%nbx@mag%tth%nttsgﬂgqceéényét@ﬁs%d §b§oié?fﬁ sIEp Nﬁ {ishée or

section belo resis
| east about PpoYPrapylepepfAsrdigdupsedabene.the syrfage of éuhé rophelti¢ ehesmop slilcsﬁbeng:aa

wat er hei ght peferferdd PHIby dHSnER withephRfictahOBuitesik sﬁrf?ét@rft@ 'iﬁ&&t:lé%ﬂs
of providing.a.treate artlclet tactJn sur f t hat

provi des a s kqnic Ok RBIORI, Srfactants. [@ 'Bplgv?‘a’e'oa‘ct%’ﬁ tants ingfijde Sy Prﬁ‘?%‘sssb‘ﬁlﬁ a3
t opsheet canBpg®t 76atmadufactufeds bykil@l camericanyas. bf oWilnhiagtons REt hed various

di sposed ‘on Emacl?&Q%' s&ﬁ'lfn%‘éxt PQ@osﬁ&sE@%ﬁa&eFﬁFﬁB{; Qed @Ee@?ca‘i’eﬂn'cVSf:%?ee‘h%&Pe

body contacting sur care it
pur poses of QTeAprr@mboelgsﬁ@mm Stufactm@nalaod:ysgtse@t is described in terns
of a topsheet that has been treated with a | otion conposition which

provi des over hdeﬁéH Qﬁfdéfa?ﬁseﬁhy ®e apB"&i &f th§ lh'yti}ophtiblE'b% &ricMibérs LS Qﬁéa%@
t hat ot her skin car ositions cou i on of

a | e
an absor bent wm O FRTAYIRE A %@g r?ﬁmé@é}"r%g%‘l"é @hgwpﬁts&ye%ﬁt H¢9 Png
surface ther eﬁlﬁ'ac!imttd%ﬁy Bicfudirid e :amumhs a®part vf tﬁé(palynwranaonfp@mdmmg the

could transfer to skin that su S tlc |.so
wthin 1 he sssaOpRsyt b dhett SirdBind O beApRlrEl R DistoaBlebc B 3l 8
Substrate I\/abérfnabxmet fromabout Q& tlosabpnei grablpgr squapd ceimmneterafftthémmnlasg;
and non-irrifaking to the wearer's skin. Further, the topsheet 24 is liquid
pervious, permtting liquids (e. g nmenses and/or urine) to readily
penetrate through |ts t hi ckness. _A suitabl e t opsheet 24 may be nanufactured
froma w de rang8uigb wﬁtem@tpglcs@b,qﬁsa@%me# foma mn&twetymﬁt(@pnwcgwen@t

a nonwoven WeBeR), dri &8Y Bd made! fYdHR héreNBhe lond|pdlyikéi(eds, BiP@mipbnest fiBémEdor
example, "bi-component fibers" can refer to thermoplastic fibers that comprise a core
fiber made from one polymer that is encased within a thermoplastic sheath made from a
different polymer. The polymer comprising the sheath often melts at a different, typically
lower, temperature than the polymer comprising the core. As a result, these bi-



0 4 MAR 2002 WD 99/ 12504 20 PCT/1B98/ 01343 thernoplastic fil ns, ﬁ?p)eihbzed
plastic filnms, and hydroformnmed thernoplastic filns; porous (ﬂdgrhsﬁ--\i\
reticulated foans; reticulated thernoplastic filns; and thernoplastic

scri mns. j lL,e- woven and nonwoven nmaterials can be conprised of natural
fibers (g'wg?’p'\%g%d or cotton fibers), synthetic fibers (e.g.P(,:T’ﬁg?sﬁp Pic
fi bers such as pol yester, polypropyl ene, de polyethylene fibers) or froma
conbi nati on of natural and synthetic fibexs. Wen the topsheet conprises a
nonwoven web, the web nmay be manufactured by a w de nunber of known

t echni ques. dompoaranfibeds prdiedeveiermalybdndirpdudd nhe ingCeft tHe dheatte polyaied, while

mel t - bl own, hydr. ertur droent angl.ed, nbi natipns of .t above, or
The 1 ko rakimie fheldd "&@Bégﬁ%ﬁ}g Ehargeleisties of; eg"%%&ﬂ@“!?ﬁ- tang RigQmpgnent
such as chenrfitea daondisnggomptisex thondiffeyentt ipelymdrich amaiends tamvehgt hehdri keatiallhe
t opsheet 24 : : i i t.58: L r S
shown 1 n i goPubuRY 3 the 3K Bhd Sedl oIR8y S8 bél. B exifple” e
exanpl e, st rRpdYmersmacsials Gouldiee dispased in asidedy sidayelasionshiyi ng in t he
central region 68 may conprise a first material and the portion of the
topsheet 24 thatinlthescab®) df'ibefheifisstis fibes,0the®Olength eaNVahyS defend@fpOlFon the

terial. Aternati A t heet 24. i d.t t
navi ng mor e RO S| bl RRAr SR BropEEiade oo roee [RETer yBicaly pHeser y
t opsheet. Withé¢rmaptasdc diberhidmee al tergtinbetweeh cgiwinedk3 ahd uabbur 85 e, Preferably

herei n, one i | i e I t. d_sim|
structures, b%héélﬁl %laéovl\,%t {hn& ihaﬁ)d?é]gémgg ()dpé:ho?ﬁ%ﬂézog’re Iétis% ghfﬁclh\g@g%t"?egtn pg’é’[?l %ﬁg‘eées

t he body corthemtoplagtie dibersceancdlsabe hdjasted dyparying thodianteter t( cglipeniatf thel fibers.
provi ded wi tihe(BhhBRF o?Yhéi@Rﬁ’e?h{ogfé@tié BBERGY t%ipéﬂﬂﬁ@ﬁde‘é]ﬂn%&%ﬁ%ﬁ%t}é QAR
care conposition thah can transfer to a wearer' s skin to provide a bene It
such as overBiagSRer GROQ mstere) Prafecitexn gramg peml 9.90Q metsrs ondiex) depgndipgicphg s
particul ar | ypsdifit afthezentynt wighin thelstr@cidie Beitabl® thenBoplaGidy fileds BarH¥ atethat

is thermal| ded Lk h killed in the fabri
it A St AP ARG REPHRRr oG RIBLARAER ] O (e present i mvent on

conprises staple |length polypropylene fibers having a denier of about 2.2
As used her ei n, Suble fibegus thatetiplsandyebeytiseds inbar gidividdalized farnt Whewe thid dmpebent
having a | engtde f bk f'&ﬁfc : 45 'gglpéa

material has a %as?s %vglg te(??gﬁeé%gﬁtg lr[lgjla t@l gr(g%c%tﬁu 5 Sszfgﬂrtﬁ)é&;;é?ﬁ%g%%%&n?
meter. A suid@if eradieden dpe; Sudheiberaenyialie by usedrinitee formef 2 pefameddigauot

| nt er nat i onalebPap @iksue0 MIREY préfbriY¥ BRh@hreVire HRSIE HeliiRed €S iafNaHsbARnPaiciel Ne

t opsheet 24 of,di.aper 20 is. prefera .mde ing a hydrophilic substrate
Lo ot o BN e rasertialt S i S ey e epdlRyy S Heroring Rimulsn Srproll or
t opsheet 24.spbdl) tahe aratcat italthé apprpgriaphodd during predastion hd thp mbsorbentf adeleof
t he topsheet i . ; r i) Lot ds.. wi | g n r
ther et hr oug e kRutipESkStt, B8 ST OPRIn fin SolobBhe (hblrRonth depibéa"ale
exudat es wi Icuttingosenobe denge on aeh eé sucty matgrindy indieidualbi heforsr e are qambined

99/ 12504 21 vithl bthe PiRiteihls3td Yol e/ Sbsol et EORSIEE AltepthatRBN, BRI HaRASIMRE DY
t he absorben .corgag&cpThe t opsheet 23@(1; n_be rendered_hy r08h| lic b

treating it dgliysre mbingd; befesgan g K8EFs2d Isrcuty Gampmgtiom methasis Hasy
24 with a suldotsd aded. Thedelida witeaydriagy b etiyds Teemakihgndick Webks opitisbudshend

sur f act ant anq_gi m"rersi%g t he nﬁgﬁri al. tnto the surfactant. A nore detailed

di scussi on OFCLRIORTEY PEartRent 8‘”“)’7% lprzml icity is contained in U.S.

Patents 4,988, 344 which issued to Reising, et al on January 29, 1991 and

U. S. Pat ent AbsogepR@sreiatenialssSupecabisorbeni RolymersorHydragels 29, 1991, the

di scl osure of each of which is incorporated by reference herein. Treated

Topsheet: Skin idd J t Lfsl i L . d
fiin S prifekduty e aﬁpﬁﬁe@ %ruﬁféﬂ&oz?c'c&td?r%ics mg gy

(referred tq heréin as "skin care conposition” an onﬁom _
accor dance WYSRUORCap ompfise niapprghsarben qolymerse or hiydmgelsadhe hydrpgskfraynng

mai ntai ned skkdtbeRNSHIyiners Qéeflinm EieaPREGA iAV&Rion Inchtle aPRARGD oft Sidstahlifly
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to about 5, ORfhrt B SFRKIRR, gdBRE Br %ﬂ%ﬁﬂ?héé tﬁfd?:@h%bs%MH rRatbRali04halPe

centi st okes, nost prefer abi f rom about tO tPo g | 000, centi s gkes

T oa 1y S Sraapoms RIS QoK NEABRALL (BTt HAgBeablitg CHcb tsaeasré, ¥ do¢ well”
effectivel y kippasMaes VlapOﬂTt-disnﬁhs&peRateo(MveRD Sexpressert fin nﬁtthoﬁg/mmt ander
exarrpl e, em“a?nﬁ)(xggﬂ x[ny]ﬁrcgg ?’oﬁ't%gﬁi)%?of ﬁxe}%geﬁf/ﬁt@'gﬁtt ) dclﬁer Rt\él dngs &Qi% cribed

pol ysi | oxane Wi t'h ekane 19reted
for exenpl arip ther BE§Es MIETHODSasedtionl gelomet inyolyes cnalcawpl wlngd@otvlyshlasiﬁ@rbe

enmol | i ents trpgagt@%asst h@rt@st qbé»&ﬁtéﬁ%n@emsed {8 tAihvitehReMA feBitive

Preferred pO anes coqgoun s for use |n t he present |nventhn ar e
di scl osed i rhumidity pit/sie a4¢Eo A alternatyg methog;ofgssessingsgaspeameiility ysss an
1991, which axﬁpérﬂﬁebxm@y fbe@lsociesdribedin tief TESTOCETRADS Sdckion Ibylometvaeresyd air

pol ysi | oxane co u or.u as eml Lie n th sitiaons t he
D esent 1 nvanehOR BRI [RTE AL e Bpgsirmed RopioRe SR 4, o WpEeifil. phelSure
PCT/ | B98101 3dt8p pcroysritersaimpid. dsathe atropeomealnifity( estoreatdsoey f@npmuﬁﬁan rates, it is
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functionali ?ggr dA p#e?%blggjnégaggbéhWg%&i\g@%ﬁn%\g%%sﬁggéér yS| g%glﬁrelal or
li qui ds, restapdlary trysportdominated (owdmatarialssubsti tuti on wi t h

phenyl - functional or al kyl groups, effective substitution may be nade with

an’; no) ca(rjb?ﬁyl lA @Mﬁma%ateﬁémf usé)f@% he%reahabtaluaelmgo fof Puppiies @mmte resent
ester, an 1 O rooups ectl1 S
of groups cdfpFt Mt‘&R v en )atdeqsy @ OEta ‘gb ?f‘ ﬁt@@gfyxﬁ g%ﬁlg]s"fy

ar ef nor edpr etir_exthglsle tbhakshteétemateherssof the chredean rivehtion s anwastgahmutJQO&rgéZMﬁ
. t Lo
bt opy! ene. o130t PrsAb e WIS BRthuhf Btfhedl RRpAP i 168 Lgn,

the anmount of/24inoi2l Exampleiaf such rmabenalm sthitabéaifor mse incthe prgsent invmiommluetepe nd
on a variety of factors) including the particular enollient involved, the

orion-like bensl i WicRdtdRdiinds for Shdif 1&9%? eptcviddd @ﬂgﬂfsgﬁg&ag;&gen@agl

| i ke factors. The conpos ea/
wei ght, of the enohndesihe d¢sigrationBSPOI M%%mnca&g—ﬁprﬂay itY, It

about 10 to about Hadér iﬁ@r@es n‘ﬁfl@ﬁmAfIREmS%@l‘i’Lﬂlnﬁocdrpbé‘Qﬁwe od’dt‘ihg"”ﬁ
preferably from about 408,h out 7 @/ i\ }‘w&‘ge enol | i Sr] er
opti onal , preferreHo}é’HPPﬁ SfaPﬁ %br}' r&}’@mw% F eomapRses 41 erpamces
conposi t i ons usef ule.igh cdlbiinpeabermite). Afenhaving fermmsd fien ivhessiathedilidr particles

i rmobi i zing the conmposition (including the preferred enollient or other
skin condition, protective, or therapeutic agents) in the desired |ocation
in or on the treated article. Because certain of the preferred enollients
in the conposition have a plastic or |iquid consistency at 20C, they tend
to flow or m grate even when subj ected to rmdest shear V\hen applied to a

. o o o o, . o o




. 30 PCT/1B98/ 01343 to the article to get the desired therapeum MARZ
protective benefits. Increasing the I evel of enollient not o & I'ncreases
the cost, but al so exacerbates the undesirable effect on the absorbency of
» the artlcl and undesired transfer of conposition dury
proce55|nd?8§ﬁ§g$?lng of the treated articles. The |nnDb|I|fkﬁ§Bg$"343
counteracts this tendency of the enollientlfo migrate or flow by keeping
the enollient primarily localized on the surface or in the region of the
article to which the conposition is applied. This is believed to be due, in

part, to the fact tdraentbeddednintba polyimeg mageqithe filrs ean bl merkadically tpeatad so as

and/ or viscosity of, t %8 s{rhxgna:?cp g\f&cﬁ Qﬁ% p%li?'rﬁé}?c ﬁg?él*atlse rﬁ\eret%' nc(%gat}nge

i mrobi |'i zi ng agent |s F
sol ubi lized in the sna criaekstarmdqthm@naieﬁbmﬂn&ﬁllamﬁmﬁﬁ athés @erfgmmtmneqan ber

di spersed in the en&mév@atb)y ‘a h&mﬁ&t 6 O@Efetdhe vaB)! ini BBEHhIAD dk!e&lo%tﬁﬁﬁe%&ténélhe

article's body contach %dsur ace oLgln the région to which it 1s appli
t

It is al so advant agBfis{by conyemntiona rqt?h%%b?‘i%ﬁéwag’émo bﬁ"@‘?ﬂé“&?&%ﬁy’unﬂmg
contacting surface fira differeneigl speedyfor i €DRdiréctios boch/dy t@ﬁtehhg lﬁimfgﬂﬁé leﬂges of

(1 6., ol 1 i DyJEuBBIEbpn Crirli drars. o 0 aumiie oo o0 BT e

cooling of the treanetmeshing ralsy oabplaoyeompirfatins theredfd Each bff, thesb(stepsauan be
speed up crystalll i gent .. | in
mscible with (or so h@lé‘? S&%‘dé]?#} %‘%‘a}aﬁ%l e@ Sﬂt o ?r‘ﬁ mfm&ne*&eaﬁl the
wi || preferably havamBienelempargtyseofd. ineost IQQFH\M tqmnsmmedaf Iaot,ﬁdhﬁbngtltcﬂOThat

is solid or senisolgud card"ar@Ib%mw E8IRGhFdrbtuks. ”ﬂh@ xﬁxmoi;ofmﬁrdi,sum&%féwaﬁdcan
i mmobi li zi ng agents w | ve a nmelti ng?é%m nt é{l ast "about 35C. This

|
is so the i mobiliz %&P&&s&?s PR igegral pr ﬁa&epﬁ BBARTO4ESS: A5 Grsgpaatsy
flow Preferred i m"mbtdss Etepgoﬁwp&cwsldtepi‘lﬁhehﬁ”ﬁiﬁttgrgteﬁdmﬂtfﬁrtﬂér cdhiversidtof

about 40C. Typi call agent wi k.. haye in
the range of y?r om a %‘8 "26" Jm)suﬁhua? ‘?(n%d’cgﬁ%é’ﬁ‘:h h‘ihpf §%<§’r°‘{nr a%qup% ‘B’{mles‘
thents usﬁfm h](car euThecmcltsearsgshﬁ'mu?mlyLIamﬂlftarwlow gzs molecales of tbag@stwlzssoég
ong as the pref er o PRORSL RS phiems eHoG%{F) BRIBASHAN ) B oM MIGal

nts conprtse

skin benefits descr] rein erre I'n ag W

a menber sel ected fi®mth %@W@Uﬁ”%ﬂ%‘ﬁ@ﬂ oylow lrgst ty al cohols, C
12-C22 fatty acids, and C 12-C22 fatty al cohol ethoxyl ates havi ng an
average degree of elhhﬂwxi Gdrhmitééi%ldhg:oh{;ﬁma mim@b@ﬂ(a)&ooloaﬂcbpaﬂye&wr%&er

thereof. Preferred | agents include C at t | hols

nost preferably crﬁ%lgf:%cﬂ%& ‘9@?{‘3&? 2R o%tpgfyué?té K%’cz{qg‘a %?ﬁ%lc % &8p
consi sting of cetylorategmiiyher staeds ymcommblﬁl thbehr),yhﬂ(hl(c)ohcﬂompanblllmn(tSuobs
thereof. The |ineary &eﬁa%eargfdegé?i%é@.w Ihg;}n?caﬁa@ W08 fiRse> Bhbitihkl G St

on the surface of or treated art O her .p ré
,i mobi | i zi ng agent® il iadhecname Of £.¢f owsam matspials semprisuwy §icha3

31 3;:. dts nost prgf;ﬁm’gbxybls@aﬁs&@aﬂménfﬁdhecmdspwpcsx@aﬁdt@hl Gihcﬁfnaﬁab'ﬂ hh@er
acid) stearic acid,,and m acl
stearic acid are pdPtim@hca ﬁ%ﬁ%@ﬂﬁ?‘gﬁmﬁ( tf‘ﬁlg 8?15 B’Slmtﬁr‘? 2lPng

agents include C lGde€cribed fnapteatenl detdiblin ebpendibatleS. PatenngpplicadurrSegial No.
degree of et hoxyl at i 0 e
fatty al cohol s, (t89’7'4 ng%ld ﬁgﬁlé‘gg %ﬁglbg "g?%%al"?nee%f;alﬁg %é‘? ISX qsur@ of
these preferred | chn&mnqpawﬁlyr@ucbhrra@rqme Cl1l6 - C1lg fatty al cohol s
increase the rate of crystallization of the conposition causing the
conposi tion fagqcrystallize rapidly onto the surface of the substrate. O her
types of immobilizing agents that nay be used herein include pol yhydr oxy

fatty acid esters) ol yh fatt e res thergof
Preferred esters’ arfgp":iﬁ‘\ %‘ggﬁﬂgiﬁ? ang ??Sé@r{:lyg Eﬁtrgpof P@ﬁrﬁ% SHEY 1SR %8n
tpe EOl yhydrgry mlzlréb\yembwz lQT&wh%chltﬁzdhb.yarb_eemmbla:baikshdwpmi@d mnﬂﬁc@u&d
of the possible skin, sensitiVi of t using agpti cles ft. ich the
conposition is appllfé fa?‘sggsewilictheprgv (th%lﬁ“ia%fgge Sm‘&r’%&‘%a‘r"é‘% %Ygovpgga/tapgglgg
mld and non-irri ta‘eadltypasst he skin. Suitable poiyhydroxy fatty acid esters
for use in the present invention will have the formula: OIl RC Y n
wherein Ris Vi g g
kvl or  al kamoaet e SUCRRER ¢ baokdhedt e (B it Fredohingli it Q‘F&Sﬁ“‘“%%’& e&a‘%,
nost prefer a@ﬂﬁt#rbﬂt@ﬁﬂff@mﬂﬁ mmcqhe— tg|ga§qesd}r VAPRESA\AF | m%SWWMu

thereof; Y is a pol yhydroxyhydrocarbyl noiety having a hydrocar byl cha| n
wth at least 2 free hydroxyls directly connected to the chain; and n is at
| east 1. Suitable Y groups can be derived from polyols such as glycerol,
pentaerythritol; sugars such as raffinose, naltodextrose, gal actose,
sucrose, glucose xylose fructose naltase, Iactose mannose and
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WD 99/ 12504 32 PCT/1B98/ 01343 sorbitan esters usually conprise mxtures of .-
nono-, di-, tri-, etc. esters. Representative exanpl es of sui[} hbMexi'gQ’?LHM an
esters include sorbitan palmtates (e.g., SPAN 40), sorbitan stearates

(e.0., SP%%ZI)Z 4and sorbitan behenates, that conprise one or nore of the
nono-, di- ¥ _ester versions of these sorbitan esters, PETABYS/MAEY ¢ an
nmono-, di- and tripalmtate, sorbitan nongg, di- and tri-stearate, sorbitan

nono-, di and tri-behenate, as well as mxed tallow fatty acid sorbitan
nono-, di- and tri-esters. Mxtures of different sorbitan esters can al so

be used, suGhffRfentl9'iRigeAfcddd 19 [ighias sl B $alePial Meash@a Rt BRirosERIc héal!(8dd ¥
preferred sc#jm&&gs are the sorbitan stearates, typically as a
mxture of remd-MEHORRSetMest ers (plus some tetraester) such as SPAN
60, and sorbitan stearates sold under the trade nane GLYCOMJL-S by Lonza,

I nc. Al though t Faskerso/bn tusing giisticSfiliry piatspialsy itcleastofien beex fourdls that teopiastic
di- and tri - .pl t ster, .the Q, and. di ;est.ers are.

usual ly the f%ﬁtélgeré%ljfﬁgr?? §g%ge(r§r7:ae gsb%% %O%i H'Iélg'%s' ﬁsﬁrﬁg@g’." }&nogfeﬁ’edre&é?bg% §° prxde an
sui tabl e polimhsoaedhund & sychawatériglst Eps exampleskaridncanhize imprevett by.rangmtg ather
CoMpri s Coidhal dnfilfig sy BOO0L Shifdots FIBIRE GAARIA, BHCRTY lowTBACSef? néfh- C

y ac as g

16C22 saturated fatt I suc gl yceryl nonostearate, ycer

nmonopal mi t at¥overnWithithe Sim) to form selaanndted sigatnse. Spplkéaxerﬁecasbbeoa&tﬁe@sq tes,
gl yceryl nmomp@ashyevafibus bheftod¥ias| may e dalowh f0tHeddr, siRABastising?Aghdsivies T By-
However, sugﬂe m@ur.es spogld cgnt ai n redomlnantly t he gl yceryl nonoester
speci es to D¥THEEY Ifning the,Him ARG BARWPYRILRETHA Anot her class of suitable
pol yhydroxy fatty acid esters for use in the present invention conprise
certai n sucroseWidt trgspect do ethicepsserngr ehvenadn,y fithe Gafaditeds at ureateeld td et y
acid esters r & ters and diesters are particularly
preferred aﬁgﬁ%gﬁu%g%gucf#glﬁa%@fmg%d di -stearate and sucrose nono- and
di- laurate. Suitable polyhydroxy fatty.[aagzieg1 am des for use in the present
invention will have th form]a' OR II'"R"CG-N -+ erein RLis H d-C4
hydr ocar byl , 2-hydr oxygi-'%ga—,’—‘é-y—lgﬁaﬁ%xypr opyl , et hvi . met hoxypr opyl
or a mixture thereof, preferably O-C4 al kyl, (EER@4ethyl or

met hoxypropyl, nore preferabl or C2 al kyl or t ypropyl, nost
preferably C 1 alkyl (i .@";P%%FP%])‘F) or net hoWﬁ?éE@‘F&(&énd R2is a CSC31
hydr ocar byl group, prefegrable straight chain C-- | kyl or al kenyl,
nore preferably strai gh@%ﬁma%&% 1 ~ al kyla%SP%(ﬂq{g?]@I , host preferably

straight chain C 11-C_1_ e~ al 2.4l kenyl PAND t hereof : and WO
99/ 12504 33 PCT/ | B98/ d'ﬁiﬂﬂf%ﬁj‘s‘eag"r"b'&yhydr ox%%%‘r%’?g‘?‘@% moi ety having a

| i near hydrocarbyl chaifi;piimabilligast 3 hydgigxyhsoslbsgst !y connected to
the chain. See U S. pat e%"gvbS, 174f t827 (Honsa§, issue% Decenber 29, 1992

(herein incorporated Paryh@dtepanfeadiliti ch dingskré as@abblesmopol yhydroxy fatty
acid am des, as well as their preparation. The Z noiety preferably will be

derived froma reducing sugar in a reductive am nation reaction; nost

r ef er abl | yci.tyl . Suitahl.e reduci ng sugars knclude glucqse,. fruct

ol tose, | arotued gtpidt HERnEs, RN CweRuR SR mdblfy i G tiRp s T TSR,
hi gh fruct osgluepgreasyrtban abowt 500yp/m¥l4obegin do rbessfifecpivean ablowing krangpdrt ofs
wel | as therﬂo’i‘&{éx‘ré'\}iﬂ&l frOMIRE Soid sphEFbARRYE WERRTS b68Y Snd X MSrteflaritR! d

m xtures of sug

Alternatively, such backsheets can comprise nonwoven materials, which have been
made liquid impermeable such as by either minimizing the non-woven pore size e.g. by
combining spunbonded webs with meltblown layers (SMS) or by other treatments. Such
materials often have high or very high MVTR values, such as about 3000 g/m%/24h to
6000 g/m?/24h for non-woven webs, such that they also can be meaningfully described
by an air permeability value (see TEST METHODS). For example, air permeabilities of
between about 1500 to 2500 l/cm?/sec result for conventional SMS materials, 2000 to
2300 1/cm?/sec for common carded webs and greater than 2500 l/em?/sec for low basis
weight spunbonded webs. ‘



.conponents for the Z noiety. The Z noiety preferably will be sel ecteq from

v

the group consisting of -CH2(CHOH) n- CH20H, - CH(CH-OH) - [ (CHOH) - - CHZ@

- CH20H- CH~( CHOH) 2( CHOR3) ( CHOH) - CH20H) where n is an integer from3 to 5,
and R3 is Hor a cyclic or aliphatic nonosaccharide. Most preferred_are the
glycityl s WR&MESMis 4, particularly -CH2- (CHOH) 4- CH20H. | n PERABRYIE
formula, Rl can be, for exanpl e, N-nethyl,19N-ethyl, N-propyl, N sopropyl,
N-butyl, N 2-hydroxyethyl, N net hoxypropyl or N 2- hydroxypropyl. R2 can be
selected to provide, for exanple, cocam des, stearam des, ol eam des,

| aur anmi des, nyri asbssrbéiaarticlapof d&r’@réﬁ-ﬁu nn&htibﬁ adicHes, dnép’tlr I20vehaivatein, Figtire -1,

ey act | ERAECABER AT bihe SRoBE YRR ot i PermmB i FBG bt v,

etc. The rmsthqsseftegmd@)mthbdrpmwdédatwlsh highdom nenyebigh apermiekisilige ire oeder to

formula: O ' t

met hoxypr op;ﬁr1 QE" t2k vl:nthaﬁ?n}&M‘a@?ﬂ%bét%?l{%h?ﬁgfon@ﬁé?}?é‘c or a‘ %5% dﬂ%‘&lgg%
These i ncl udiower| neansabiityniparder (g minimizee!] CNISIkaRfr akqgenés o gissusspd lin greater
gl ucam de, I\ldstanqaelothﬁetlhqsko@hw @lpthelﬁbrs&ﬁoyﬁvewnaﬁtvheéymeomge oF posumbide,
Npal m tyl - N-rrethoggi ygl ucani de. N.tall.o sly-rreth | ucanr de, or

N-tal | owyl NPHEAR {}) ﬁi;?l TSIeBbsFapse of their improved rgpegpropetigs: 34

PCT/ 1 B98/ 01343 As previously noted, sone of the i mmobi |i zi ng agents require
an emul sifier fon sklitidn to hmhg)satnsfactd‘rg vapor br eintpermédbilitysa pateriat sﬁxaibleyfot he

f
case Tor corll 1 el PieR SRl s oL b RN RE SRy
typical ly i néhuglein rc@géemmahgilmes designss wsangeoamentional materiplss corgaegion

the sorbit anpggkhdes nPJt&YAlQ%?é xut;&manpqﬂ;m@ %Berﬁfeabt&e F%Prpwo@& of &R AleSsin
havi ng HLB val ues of about, 9 or have been %Lf?)e‘{use In

sol ubi I i zi ng!MVARYR, o7 JE%PFH‘%I‘e'% r?ﬁB‘Bii?rF i '9gbe gBmeEme r 8% df‘Eﬂ’F’Preé HEpg the
sui tab: e lerTUlﬁyScllrf)stﬁﬁié heﬂit#eud@es&hﬁétf i fheZTE?D|METHY)E’S)M%e@iOMCngO\eI2 ﬂx@ﬁﬁat@:fvx\?]l is
stearyl al cohg conf orm r ~ n re
n has an ave?afﬁgfe ojirﬁ%m&ﬂg )M &}eﬁﬁ’ ta?ﬁ aﬂleiagt %?%1?28 ’?‘Eoé’%%?@lg’ %ﬁ@?‘é’,'ﬁénd
gl yceryl nonarstcapatde ef reﬁsengmmrme@ht ofiat lbast abaitud@onmin an anount
sufficient to solubilize the immbilizing agent in the enollient such that

a substanti air}éétga%gg&eous m xture is obtained. For exanple, an

approxi mately m xture of N-cocoyl-N-nethyl glucam de and petrol atum

that wll normall t nelt |né1 a.single ggase mgl( l.f_lf will nelt intg a
si ngl e phase m x‘f“l}’rr B MRS oL A Viqing, 2 stea le that hps g;bpdy canigpting surface
St ear et h-2 addt prowhiet askinrdasd benefit i te pravide £rapshedt Bor.ex@nply sucl paspshéet can
| ngredi ent s BQ %at%ﬁmlgba%ﬁﬁldcf}? comégplnoh %%au 3ggat ﬁisggéedhoenr thae: ﬁon contachng

conbi nation Wt I|Z|n
such as car nsurfage thereofken ¢ancbe delivepedito tbarmréMddn@ctlparsatfamso s tspamfd‘m the

ceresin, espglihRareYhbfit! For prFERHT thep Qs&ﬁ%Ecr??ﬁW”sJ@h%Pﬁﬁ‘ébmd}?&%ed in

waxes. The hi gh nel ting, pol nt hese mater] al s can l1ze
conposi ti on &AM e denshest that ?‘%ﬁ:ge‘?ﬂ trsated Juish ja, bption ?W%Hé%‘r Méigh BWIQ?Fe

I'n ﬁddl t: on, ovérkydiatiorn ipedtedtivn. \@reesf akil af ‘il&.C'hﬂVﬁlll rifmlghizezmagoﬁﬁerskﬁm care
either alone_or in. ther i n

Vi crocr yst a FIROSSTEouIE A Be Sbiied s Sams RiiRgh o5 3n s dierattivla high gl
hydr ocar bon thehédecarhe avaitablenon hebodk |cnntaamag soface shareafrso tAatpefédceve amhounts of
alternative {hm}? | i, Z] i f

434, which is ava’:ll aﬁ @&P?&‘m@% osg\h\@ rclssuglggaa?deﬁ{?{ %L&p aﬁﬁﬁbem
11704. The aamhsacﬁalsmwntbmthgmpemﬁﬁhﬁ)pnemtng/eagemt that can be i ncl uded
in the conposition will depend on a variety of factors, including the

actives (e.gTreaRid0FdpsRébtSTopsR¥Q!SviBStraté WMeatddd) t | cul ar i mmrobi 1 zi ngagent

i nvol ved, the other conponents Th the conposition, whether an enul sifier is
required to sol ilize the ent t ot her panent s nd
|i ke factors. uﬁ‘F donshest 2 ﬂ%@fﬁf&ﬁ?ﬁbs??mgh% F?ﬁ fh%i%lw R faé‘égftPo
about 5 to abesatder' Qﬂe{mtﬁuruice, thamqishéetznriglxqurﬁcrvnensn,fpeﬂﬁivdmg lxtuhds cd)grpmsnstes on
will conpris rom.a 0_ab 0% S [ 0
about 40% %nc{/ rF%Q ngeng§§ t%" t?gh{/r\% gwg able ?opsﬁee?lﬂ mayto

manufactured from a wide range of materials such as woven and nonwoven materials
(e.g., a nonwoven web of fibers); polymeric materials such as apertured formed



PCT/ 1B98/ 01343 O course, it is highly desirable that at |eagt t of
the article's topsheet be nade of a hydrophilic material to ﬁbwm
transfer of liquids (e.g., urine) through the topsheet. Simlarly, it may
be desir the conposition be sufficiently wettable to ensure that
l'i qui ds \;a\‘np*)gg}t]lt@%tsf er through the topsheet rapidiy. Al ternat/B}o§01343
hydr ophobi ¢ skin care conposition may be 00ilized, so long as they are
applied such that the fluid handling properties of the topsheet are
adequat el y maintained. {For exanple, as discussed bel ow, nonuniform
appl i cati on tigfrmopRstionflass, t apeituted phetié ofiatieeind hyddcorfiRaAnthehBopiasi M insh
this goal.) This mnis | ikeliho bo dates w |l flow. off
t he conposi PPEI®t @ﬁee‘FP?‘it“ﬁg foppsn T ‘é‘i“ﬂ?g %QEWOPE%B ggli:l“tsl’teanfioﬂ?ﬁﬁgt’laﬁﬁ‘fd
bei ng absor bembySuitableawsverbant nayovayen Wieeréals cany/bk opfipriised of mapuedali fibiees(el &,
desired, de [ o] u o 0 sedl

Rl B doridROALLAP BdrE! h?érs QEO BB RertdS etér {t as polyester,

conposition, hyd rop I'1c sur
sur f act ant s)notmyopy nexRy Prbiethyener Bbgrp) enifrom p repmbmtwetqfatﬁtmmt gnd Fynthetic

exanpl e, sOf@eisMWHn thé ltmhea%trﬁmséy&ho@«so%ncw&xte We BR300/ R4t tured by
gl ucam de have HLB yal UF of at | east bout nd are suffici tIy wettabl e

wi t hout t he33Udf BPBPeRP Hshpiques; pfawanl@ - theyyebymay, b SPY) nﬂ ¢, £auisds
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. When needed to increase wettability. Conpositions can conprise other
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In particular, if a water based skin care conposition is used, a
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desired skin benefits; and that such levels are ascertainable by routine experimentation in
light of the present disclosure.

While the level of skin care composition applied to the absorbent article is an
important aspect of the present inventions, more important is the amount of composition
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.The mninum | evel of lotion to be applied to the diaper topsheets S
anmount effective for reduci ng wearer skin overhydration. 6?
conposition is preferably applied to a substrate to formtopsheet 24 of the

* present in an anount ranging WO 991 12504 42 ch ? 43
from abou?vgg%laﬁ%/l n2 (0.1 g/nm2} to about 80 ng/in2 ( 125 Fk’& %ﬁﬂi‘é
preferably fromabout 1 ng/inz (2 g/m) t&3about 40 ng/in2 (62 g/m), still
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5494CR) fil edgiime (D/9empeA®).0f Roe, et al. on August 8, 1997, the disclosure
of which is incorporated herein by reference. Regi ons of the Absorbent
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balsam oil, protein hydrolysates, racemic methionine, sodium bicarbonate, Vitamin A,
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Many of the FDA monographed skin care ingredients are currently utilized in
commercially available skin care products, such as A+D® Ointment, Vaseline®
Petroleum Jelly, Desitin® Diaper Rash Ointment, Gold Bond® Medicated Baby Powder,
Aquaphor® Healing Ointment, Baby Magic® Baby Lotion, Johnson's Ultra Sensitive®
Baby Cream. These commercial products may be used in the treated articles of the
present invention, either with or without modification to facilitate delivery thereof or to
optimize such commercial product for use with an absorbent article (e. g. modify the
rheology of such commercial products so as to minimize spreading thereof on or into an
absorbent article).

As will be discussed hereinafter, the skin care compositions useful in the methods
of the present invention preferably, though not necessarily, have a melting profile such
that they are relatively immobile and localized on the body contacting surface of the
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24 having | gia.d fboiddhs EnR el al%dsomngfenmrégﬂérggéing&%ea@wc ie. at
effective in trans I'ng suc ect | ve anbunt In

conposi t i onambienkdepperabings. B &pamiselid oisamgant Byt 1he spmppsition diag T sheologyf
vear tine. (i casfu?tﬂsé?d&usﬁewmzsﬁé iiquads. tWiRer2H® WREarak abph&, frRe céﬁl?&gﬁ@ﬂs of .

an effective apmount, o skin gare con‘g&ﬁtlon depe @qu gn sev tors,
i ncl udi ng t R& g*éq:ﬂmppg&ﬁaﬁceca 8 £Bip8 t“br‘fa“é’Sn‘BB 19 HRWagsol égf?r rate 1s
:c evelh vveagI ericreaséd. VIiy i$ duelto tbenh dact hiat| wmle)tlha hemﬁppxltmnaﬂfmhmﬂxamﬁxlnahmsdgﬂund
urt her reduction |nS|no rtionat. i e 17
ol e et RSy, Cis b R4S SR o8R0 Uicufd SBRRRHENS | BleforfS) Iy lotn
descri bed i nompesxtrESTof\Eﬂmnsmnm bew)wzamslmsws@etd bertwgpneahoet IdeXai |
W th the ©X 400, hfipoisE4f §|§d X308 |13k k¥t [;Ja&gs‘emow teferhb)§, th Q'ZEIroSsﬁé‘éiEvn&%EWEn

t he wearer I'n and apsor ent ar can I nter he nornal

t ransport OPGWB@ 9‘&p%9 X h'ccentigoise ang abei . A &G HO' ‘B?“B‘P‘éev i e RyefsrRd dations or

transport ot:oxﬁpsiiu@;memamplesz %éﬁa(z@fcﬁﬁidﬁﬁbis@oi?@cdﬂfsmt 126X rcdne.eﬁkﬁpdismms
force toward oyv ation,is ri‘duce above acksheef s havi n%
e’F%\A{“S 343

M/TR val ue 8% deER 2GRS ﬁ?fnﬁs%*&?/ n ’efte“v@ QysPosify, myasusErat Y18
t o becone etlieac rates(li.inverse isekangs pusiena pldtoandeaesd sqoalesdri(a suikabhe thstryment be

t ted;

absor bent al .cPaﬂ'@ﬁgéeraﬁﬁfﬁﬂéﬁ@%ﬁb&%’&?ﬁsuc PEARGhel hubiHel CREA0R, One of
is at |east skiloin the rmcogmee tlpﬂteﬂ%nabngansm efirmR dfigh eeling spdigib| e
backsheet 2@shpomdntd fﬁ&c%ﬂs&ﬂ%mﬂﬁcaﬂ%é el |t@§fdv¥d§$5?ﬂ‘ﬁ'brhl§le Frseasli& szd

providing a breat ksheet 26 reduces skin overhydration ov r and
above the r&ihs 6%19 rmlewpﬁémb@e%@sng woild relaifes Yﬁsmfltxfmmereﬁr 8% gyh

i nvention ab@mEosxﬂ'b@st measured byl eReaAtings Ki plocmfewmmpwst ishégr ated féheuch
br eat habl e bac

et can,co-0 e 1o skin care
benefit. nﬁ?‘gggﬂ %srtg aﬁé‘F?’o’Pﬁ?ﬂ?@émﬁ '$ gag\ge?g 2tlag(fFrrproved protection
agai nst skln over hydration can al so be achieved by conblnlng the inproved
cores 28 di scusPBedferatshbeomppsitionsharet afplehssesemitsolid it ssoamis tethnekature. toviminimizeot
bei ng bound QMRBBﬁeﬁ @&Pﬁmhngﬁ %Whﬂﬁmd'tﬁ& uaﬁ.g 1Ry %&Xﬂg%@’a{ finB] melting

under st andi ng. how suc I nat |on"can&£ X rove protection

agai nst ski oy €+A07e Hguidy aboverposential 'stres lesmfﬁge w@"sqnsahaz@m b grratanthan
pr ovVi diz thagml @5y Vafehbeide eiaalmﬁot n@) &dabhy Ak ﬁg plﬁmuﬁlg%&dyl Rep +e§yxﬁﬁt$veof
ski n. suc moi Sture.in um cor.neum.and. i n unde e
skin is in SEEIPPIHERLPANIRG we%mieft&ﬁﬂ@me&ﬁﬂmrgé&%cgbem#tww L’ﬁ afept Nos™!
occl uded ( e5g643mssa(aoalesar)bsr607aso |(Rbe):r. alhps, 609\587 and 5685, mmmarmgdlosure of -
nmoi sture can r._exa ur| nat t is

Absor bed by SO ERBiSPE PeOpRisRhdtih i, NI, SeliRyR, Hifipirod kapnBositons
addi ti onal evillihaentherfoHowimgimseltpmofildistowwin Tabdo2: ot her wi se be present. An
absorbent article conprising the inproved cores and the topsheet of the
present invention can address such potential overhydration as follows: |If

such environnental noisture is not closely held it can be redelivered to
t he



. Skin due to wearer novenent (rewet) and possi bly cause skin overhydration.
| f such noisture cannot reach a wearer's skin the risk of over hydra&ugﬁ
reduced. As noted above, the absorbent cores 28 of the pre&ént “invention

. serve to rbed bodily fluids nore tightly (reduced The
skin car e%‘é%@gﬁ‘fl ons of the present invention serve to prggﬁégséfm -
additional barrier to interaction between &xcess environnental noisture and

a wearer's skin. In order to provide an effective barrier, at |east a
portion of the it ~""y(~, WD 99/12504 45 PCTI 1B98/ 01343 preferred
skin care conposition of the present invention, in the form of the | otion
descri bed bel ow, nust be transferred fromthe topsheet to a wearer's skin.
The Applicants have found that transferrl nqaag»,llttle as 0.07 ~ng/cmi -
begins to becone i iS5 Ur €d by in
vivo testing. Tregherhctepisibeets 24 rd’\rcfngedl Rhn@ | ¢
range di scussed f@bove are effectivel]in transferring
of the skin care 41 on of the|prgsent Tnvent 0 a wearer after
about six hours )(O{A@g? {[IITE (It srouftfi be recogni ?? that the gnount of
time for transfefl of an effective anount of a skinj|care conpositifon depends
on several factof &2omEMydRdEd he specific skin cafe conposition,
conposition appl lcation level, wearer activity level, and the lilde.) The
Applicants have hbsRqbi@apd further reduggions in skigp.gpver hydr at ifon at

| otion transfer evels of 0.17 ng/ci-. Methods foli determ ning tjransfer

| evel and over hyfl E (ﬁl on arf7 gﬁscrl bed in the TEST IMETHODS secti orf bel ow and
-di scussed in grei AL N th the exanples. In { , tHe inproved
absor bent cores j Hn care

benefit to a wea ﬁnMsndmagqnad(%K)n
results of Exanp‘e 6. | nproved Core
i mpr oved absor bent y Scus I qui d
retention caylheling solid or semlmhd at et gnt t@mWatumsbpmémedl doimiolsmobs danbhaldve
backsheets 2

Cnpr oved pr ofdd d§8 {é’;ﬁaﬁs g&%eezg%aﬁ‘grﬂh&\iﬂ]ggglgg%ﬁ ﬁ%@foéét%n%%f‘fmr aﬁipﬁle
present art. m/\vwhleh rthey g ra@pb@;bn higymeanso feps tskin fcm‘e{ gomngsnmrs esjsrs%rcdnﬁy
be useful i njHpgansHaAMbtHeRPMRCHARLREIW Q4tiflh Benddls i mproved protection.
As not ed above skin overhydration, when wearing an absorbent article such
as a diaper, can be attributed to either: the presence of aqueous bodily
fluids on the skmlwhmfbn@anamag:ar ﬁieﬂiuig'l@oﬁklgre@taﬂahﬂg thy aehpetamidsotypidally

excessive relativ the v space I. n.and
.t he absor benf™ COP‘P?G 8%: #3 v ?ré‘g?'gr JDgln‘:[ WQ 5? r?glngt%lglqg re?thlg’? ZeT0
wat er vapor sheap vasn@lsltyutotlm melaes srlcmhso suxtablp~F@foexampés \ithe doti mz@@gi hgprovided
PCT/ 1 B98/ 01343 a{‘st‘?ﬁétbl%rwﬁféﬁ%a(sil%uﬁ h%fd s&feapolsemycaussn tuhhe A%ﬂ@wan of Sidah

to accunul at e excessli ve . cone over rai ed sor bent
articles of sWd prestuse collapses Mith, agwlf% VisFaper reﬁ@cuwansl&auﬁwﬂae& cambg

|( rfbgl ange by Rf\@d@dcb)ngertﬁl'ﬂﬁﬁl trﬂatk@aﬂ@ s@&l@%sentennre)elawéxemeﬁtfmom}bﬁﬁé Qray§ i n
reduce re

) e cessi v, tive hum di.
Vo space bEV R S ar i, RiefT e he SO Hias @s e pisilable From'fhe
(br eat habi | i Gapot doup.f ﬁlab-,O-iSﬁieDwnpf’Dusedla(;Hr asCab-O-88. present invention not
only provide reduced rewet but al so, because they store bodily fluids nore
efficiently, the I
transport thr oug?: %hg?ﬁeéa%tsl M{)&ﬁ%cﬁ@ﬁrﬂ&% ﬁfebg EP{% V%%%iyhg{st%%%}"ﬁgd
hi gher MTR gpopesitiprssshould beas kigh as pessitle to prﬁvgﬁilﬂ%&wndsslrab& losatignsngy| e

neasure ref| eﬁmrngh@%-ﬁclef Unf6iehat Oiri %aineprr@eﬂ&ésl Qﬁghé hb&sftﬁklﬁapfmhm
PACORM val ue for_ an_absorbent core al ue

mat eri al . Th&apsfer of eamposiign fa, plyéparers s in. ere ore, a bal(a)urlceasho%ﬁ;( ge a&ueved S0

the viscosities are high enough to keep the compositions localized on the surface of the

238ch a benefi 248 denonstratjed by the
Performance an ili

article, but not so high as to impede transfer to the wearer's skin. Suitable viscosities for
the compositions will typically range from about 5 to about 500 centipoise, preferably
from about 5 to about 300 centipoise, and still more preferably from about 5 to about 100
centipoise as measured at 60°C using a rotational viscometer (a suitable viscometer 15



and MVTR val ue should be mnimzed in order to provide absorbent tﬂ@ es
W th maxi num breathability and m ni numrewet. Such mnlmzaﬂr @@1 2
achi eved either by small PACORM val ues, and/or high MVTR val ues. For
exanpl e, a diaper having an inproved core of the present invention with a
PACORM vaPf2%% 6& %out 65 ng could be used in a diaper 20 of PEREBHYUIBnt .
invention with a breathabl e backsheet 26 h@ving a MTR val ue of 1300

g/ m-/ 24h. Such a diaper having a ratio of about 0.05 ng/(g/mn-/24h) would
be effective in reducing overhydrati on when conpared to diapers of the

current art. aJhiRbRPRbMCBAR 3 ifea Vidstiupnnek, tm@tofarvi%ﬁGERWhMB 5saMdaepf15.w)0%e
0. 05 ng/(g/nz/Z % or less is ﬁbfectlve Prefer é’ (‘-:ATSA M/T?lratlo
is | ess t hanVbYlittehisoPsriyed & /?ﬂh)’smﬂ/@r%‘mﬁl?eéf'ers 89{9 Pty i %‘b"e q &Q
t han about OsH3ar ngbé@nyrﬂﬂ théh&tmn%f thet prdseab imventidbmés praECRBYY Methieenadboat 1.6 3

useful neasu be rhent, cor and t.he
br eat habl e b?a@ék é@%%n 2%’?? g(s)enett nl\%nl{;igre’n‘?r g%ﬁ%gi ’r%g%r%esr,g sﬁ?ﬁéﬁ&?ﬂa Bn
t he rewet prbgwecme@'-l@ﬁ(bxlpﬂmla@é)abmt@ﬁam’iccnﬁmisei.rrproved absor bent
core 28, the MWVTR of a breathabl e backsheet of the present invention can
vary. Obviously, Fél%oMﬁBEiti‘oﬂ%@ﬁéﬁe’iit@ r@ﬁd@ﬁﬂ’{érﬁ uﬁE%ﬁ&/%F sﬁlﬁ‘ﬁétemélﬂinéﬁﬂ b1
be suitable. E‘Q or a Backsheet 2 R of about 1500 rr%/ 24h, a
core 28 coul BeeRahastiye toarﬂaréeepmgseapanrﬁoaﬁaorspmq s mqsa herejryy
use in the paeembllichniéetharbial hatsdfiehkysoothee, Supblesyédats, hubidates] moiRturés, or

and 90y 2UBHRE HE oK AERONED Sigi iR itoRnys gresrﬁ%%r%ﬂgéﬁasa%cr%és”?u’c

| nproved Cor sboleng,anomnrzingBard iutaizating vhe skird (IKrveitlt becredagdtedeathat sevatfl) of the

99/ 12504 47 B r i f.a w0 ksheet
26 and treat egx@%&@%@%&% qtﬁe% ﬁé’dvreozglrgd@%ﬁgﬁgeh ’ %Wrtgr["? ?Eth &C) E
or the i rrpromef?r@er@bzﬂlfaﬁm ﬁwee@mﬂreet%w&kwe@nthm plaﬁtl%@bb@rlétcen%ency at

provi de i npr aueRnPiéthS&rhiuddy, aGAI NHEC! 0%’151"3{)%%%!29nem@ﬂneﬁb%@hﬁ@t@ﬁ?ﬂﬁnb&k Gthe
conprising all three col%r%onent ul d al sq bgth} cted to be effective

agai nst over FRIBPOSItIQSHO IFRAY 2 sqits lubricious Jofign- ted enbodi ment of the
present invention conprises treat ed topsheet 24, the breathabl e backsheet
26, and the i nprRefeeseatasioe bamolliensessehd padie pfesedti Mveitdon hedudedita use atbt
above. Such r.ben r L e
L Ehroe o fﬁx%H@éP?oo ePrFouHen% {HaF Lﬁ‘gf ﬁg{g&ehrg\?:garsﬁd grﬁgx{%}sé f&:i}%mfé’it&? fa@?/ %d e%?e?
t he t opsheettypd: alky \mho:t)datprtmq dattyacidcgter ptbmylatm fatiyraleqhod tygies onkyendnmhe
MDi sture betygen ?o\m@egryaorsm RPN IRARL: gﬂl&'e{}ﬂr%%“glg@él Qﬁcf'd@ﬁdatmére

t he portion t he weare ski.n that 1s qccluded sorbent ‘artic
The br eat habthgrekc Bbicedn 3ndl %rlvesveﬁothew&c@%wggL&écqr@ﬁoracrtﬁgaserr@as@nﬁ
portion of téthowlmddg Aded e £ Ca g \isrey ecrndss tﬁﬂdyleﬁaglyn:bleaxﬂbmrvbﬁvﬁs thereof;

I 28 d
arvi ronent alP TR & PR, SRt e Achies (B ARbRE ¥iers Dol 0 i85 hovine
i s occluded frgmt liktoalR; oarbemtataamg inctheir fBey:ahwe such asmpnauvedlcb@rmxmtqdefauj'n
aqueous | i quiids,JTar GhdCfit '&&?%XBPFB%%H:&ZOM%&\%E Faridifn dﬁf-@gntéjﬁeﬁﬁa‘?gépq\%lin

mat eri al s havi ng jreat er breat 60 er
this parti cudng itsdgsivatives; bumgptanispany obihe mqnegrap s%lm caze agentsdisted@bpye; or

Figure 1. | nm‘i)ﬁlu%spéf tt'hEéé' mollies @u‘itﬁgleeB’Q@@ibﬁiﬁfﬁasédleerh&ﬂlﬁﬁ‘@eincﬂfﬂeh%se
been treate th kin care cggg ﬁ?’ PPR/ S des

al ternative bty O TXtpes O AYiRg ShEiRdSHELROR o Rde 2 arban
conponent s Cﬂbnﬁl Peuélemsbmddfﬁdmarbmsalmmgt theoé chainkiengtharinclodemprindrhl oi

to a wearer' n. Faor anpl e e gl c,.l.e S 132 cussed .above,
particul arl y k%%w |aér '()érfﬂ pgﬁo%?ur{xﬁegrgfa!g%?lgﬁ:& g%llfs X’dnt ase 8‘6‘?“%10}7@& be
provi ded wi t'rpettbleupr ellgt amll"mhemalgaﬂ ") cvhimarali dil wsually refaes tprlessengcoinimixttitesn

for transfer 4 g}%ggdﬁrhat%hﬁ E? 1 ba'dabon t§m§! Pe?}dlﬁy%ﬁ}ﬁfﬁﬁlli ?Q‘éx‘értg midte

could al so be n care conposition O
i nvention f ovxscmmgrxerres of ézydmarézons hexing . frewn o\bi @i Ty carben aéqresré’mrgla@rm and

absorbent ar fjifdrgy W%lt Brel Zﬁgﬁlﬁid?l)ﬁ fifr@feﬁ'@@paﬁblhhﬂt@s ¥ coRBoffIEREDE {hBY pRERN

is particularly use use, "as noted above, overhydrated skin becones
macer at ed antlVeBd0my result, nore susceptible to



- WO 99/12504 48 PCT/ 1B98/ 01343 nechani cal danage. Because the constricti
nature of the elastic leg cuffs 32 and the el astic wai st feaﬂd{e}vﬁ‘ﬂ Q@@Z
cause such damage, providing neans to aneliorate such overhydration, such
-as a lotion or the like, disposed on such eIenents wherein effective
anounts o ion transfer to a wearer's skin, would re egree
of mchanﬁ%‘gP@J‘JS%ge to the skin caused by such eI enents. Prggﬁﬁ?jéslrﬂltg ‘ﬁotl ons
of the type described herein to such el astd’ci zed el enents has the further
advant age of prOV|d|ng a lubricating neans between such constricting

el ements and a wearer's skin. Articles haV|ng el asticized cuffs that are
treated with a sRuitablexfastycasighessen ype earollignts inglyde dhose|dsained FremeCn24ig fatty

Docket Case Aaay ekcRbChe @ffnﬁ““"a@“““ﬁ%%‘?i%ﬁ?hbﬁ'°é‘2“ﬁ. I
(ALtorney’ s B3 b dncaahoio, RaSrssestitye . eArbpEa L s SHFoys s, Bigthy
herei n by rebghfitas. thyl Stehrate, fsoprepyl eldmmb@mpmpyﬂ myristdie, abpmppephlmnate

ticl ft t has
i be r ShyReRIGR ARl PRl nERER SUAGIRRT 8 sl Mo Bind o RS
absor bent ar dervedsfromrestdrs of dgngey chaie fatty @kﬁDbObS(Ctlat@]I& prefembly Gngd-Gifgatand he
di scl osure apow, bﬁalﬁ?{@ ¥cid P&, %B}Ac@mt $06R o HuPAIASate! lfd Rawf eiskar . the

pr esent invention i1s a sul t or appll cation to incontinence

articles, catamenial devices, and training pa Anot her, di spasabl e
absorbent arti cl Suifable alky) gthexylais tgre empllicnty U‘(f'i‘{ﬂe&w &72 Ifﬁé‘yp"rl(é@l@if’thoxy]ates

invention i Shmﬁg)rahl fdec‘dfeezho@mohecsﬂmromrub@ut pnenbeunas.i Ex‘e&rabljafmés
o pads. undg.gmnt sy RO oL A PLECE e AVEERRL BTN Tt AOF

t ype, such a
capacity booamcelstsa:fybethabylatdsemtd mnxmmb eheredsfl; havisg abexepgd degrn dftekimxlylaion

dl t

SaTr Ll o norantiife B SR AU aB D IDR BRI ¢ Uiy bESAN WRST b BEIRARS
i ssued to St inchidedaurethed (alauryh e@xuhteeshan%@ avemge pggrentofigthoxylatinof73)
04, 115 | leskaR 8 da L hdy LhDRaRRE S wTBALE GORck oF §“°’8‘*‘*“%t°m% ceteth- 19,
4. 964, 860 | sgwaylt calohe xyl@te *eavmgoﬁl Berasisdleees offé‘%cy?aéwa qtfjd Yard stp%f@@ht
Application $eia slearyb alcdkol6&Ro0Ake fhahving dnyavseage, degteeadf. etlwxy.llammafﬂ/ltﬂ Whef 1

(PCT Publication Ogﬁﬁ)&eﬁ%‘%@l S)g){,lgtlé nlloﬁpgrﬂs A &glc\éllg%ae(%?ngambmgﬁ n with the

di scl osure of™B TS i Nnco

sui tabl e for petmibumdiasememblltmes, stchios meeglabfmtatea presghd rmatip mfeerikyloq:thaxséate
cat ameni al gr\‘lbﬂﬁ':ﬁt toSH&Fbl@tﬁnﬁﬁgﬁJ awu,eap&' fi6m 2Bl ﬁblte ABIOL fsea;ef@rasn}yqt&ﬁ
are discl ose U. Pat ent Nos. 4, 146, issued to Swanson, et al, on
Decenber 3, 3omy] :¥EM%898?6 i ssued to Van Tilberg on April 27, 1993,
4,687,478, issued to Van Tilburg on August 18, 1997, 4,950, 264, issued to
Gsborn, 111 on Aggiusble Zatty d198Kb! typdeholifedts inshudedC | C@ adty alcohdE) pfdratif4

e to Ve IGBYBY JERR s By Ry,

al . on Febr ualcyhdl4 and 9Ofixtutes 4th@red6.8) Whens emglayed.Rtizese . fatsy alcohad nervoljiests are
1995, 5, 460, ﬁ%?calllgstﬁlé@qn & ﬂﬁﬂ@ﬁ‘%vnh fﬁ% Q&kmle’ﬁfh -Gxe @R 01 RS, és%@l? as ?E Etvu?rg?’

i ssued to Va ruar 69, 231, | ssué
et al. on Cchbbayeigh rat1<99§ fatafndcghcéze@%h@t P ﬁﬁ@@“tﬂo asaﬁﬁgwﬂeﬁwﬂﬁrﬁqm about

1997, the di $9lweaubat 05, srefefatly ok sddut $:1it6@BsRA:ALt ed herein by reference.
The structures of the present I nvention may al so be enpl oyed on training

pants to prOV|de dition_.ben The.term inkn ants'

aed herer n ' r of OREr SHEEHIE teneSiaf STphanisfos WE PR inelh il Rl RaR: Sompgias.
openi ngs deslxggetérﬁlpsuxtarbteapdlymtoxaduhtaﬁn@foeruse mTthalmescgt parentson( mkchude those
referred in t " position on the
wear er by |nég692 ?ﬁmn&égﬁgﬁﬁgmﬁéggﬂﬁn lo?ﬁ@sﬁhg openlngs and sliding the
traini ng pant |nto position about the wearer's |ower torso. Suitable
training pants are disclosed in U S. Patent Nos. 5,246,433, issued to
Hasse, et al. on Septenber 21, 1993, 5,569, 234, issued to Buell, et al. on
Oct ober 29, 1996, 4,940, 464, issued to _Vagi _onpel, et al. on July 10, 1990,
and 5,092,861, issued to Nonura, et al. o rch 3, 1992. The di scl osure of
each of which is incorporated herein by rRference. The foll owi ng exanpl es

serve to point out the particular benefits of various aspects of the
present invention. Exanples




Exanpl e | Sanples of different baby di apers have been eval uat, ed usi ng t he
various test methods listed in the TEST METHODS section bel ow. : For«is +.
conparability reasons, all were of comparable size, nanely of for babl es of
about 9 tag %Eﬁ%)o often called SIZE 4. A comrercially avail abl e product
PAMPERS Ba‘lgé Bl us MAXI/ MAXI PLUS size as marketed by Prot Té'r“%&(’ééhbl e

i n Europe was prepared with the followi ng ppdifications: A The core 28 was
nodi fied according to the present invention by the follow ng steps: 1)
Chemcally treated stiffened cellulosic material as is supplied by

]\c/‘éye: haeuser wherein, TRIOHR Mzg%&)geg%:hgg}ﬁ %ﬂdﬁ%gaﬂé irﬂBn&ﬁencCMmt can each
uncti oni ng as, an a i on I STUr |0n
| ayer 28b ové‘}qu?Wg?“fl?\QQbest%dé%@“c‘Hr anp gl g d“'ﬁa\ﬁ“fﬂ gqglg i* Mghtcyﬁ a éyut
590 %/ m - .242}anI l6peraatietl hidrosdrbag,gor othes eadidaby &ny 2 asuch radatm@dlmbé shbstvard drhe
t opsheet an se a e

Spgm ficall y %‘bﬁ{q@f] dlhgnta"?h% r%c{fa}%gﬂgf%g%jt ﬁglﬁggﬁ?gl gggélﬂﬁpﬁ‘ %‘ﬂ%&?ﬁg@ the
Nonwovens, Fitreespendingfongtionalitici o ithd aextNidjoinitg ntohemdssugnademoTsaﬂE, 6852
was used. Th [
wei ght of 42%%@6’%%%&13% &thg)hg%&%n g@@@ﬁ%@ﬁﬁ él}a@ﬁgrﬁmyéﬁ sor élnts
core. 3) The eradmi%g faan iditienally independentlyche @h?resﬂze%oumfvmilom udes
beneat h the ghdsCBht not lindRidad sﬂb*afnfegqﬁﬂiymkwsoﬁlaﬁeg&hd Iy@ﬂé.rﬁls Tl& fa@deFsed

5t o?gggtcoreRgﬁgdt@frﬁ'x?e%@éﬂy&f%&D&ﬁgyl@ ﬁgwﬁg?@ﬁmﬁ éﬁ‘éﬁ% br P,

mat eri al wasalkolgll cbodylicSicid; lphenid eand@mbie fémtisaaltigsnder the trade nane
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diaper 3 is a commercially avajl able product as marketed by Uni Charm Corp.
in Japan under t Miscosititeofdealyghenansh wiobNEWOENYary; A widely "as the viscosity of

polysiloxanes in general vary, so long as the polysiloxane is flowable or can be made to
be flowable for application to the diaper topsheet. This includes, but is not limited to,
viscosity as low as 5 centistokes (at 37°C as measured by a glass viscometer) to about
20,000,000 centistokes. Preferably the polysiloxanes have a viscosity at 37°C ranging
from about 5 to about 5,000 centistokes, more preferably from about 5 to about 2,000
centistokes, most preferably from about 100 to about 1000 centistokes. High viscosity
polysiloxanes which themselves are resistant to flowing can be effectively deposited
upon the diaper topsheets by such methods as, for example, emulsifying the polysiloxane
in surfactant or providing the polysiloxane in solution with the aid of a solvent, such as
hexane, listed for exemplary purposes only. Particular methods for applying polysiloxane
emollients to diaper topsheets are discussed in more detail hereinafter.

Preferred polysiloxanes compounds for use in the present invention are disclosed in
U.S. Patent 5,059,282 (Ampulski et al), issued October 22, 1991, which is incorporated
herein by reference. Particularly preferred polysiloxane compounds for use as emollients
in the compositions of the present invention include phenyl-functional
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carboxyl, and hydroxyl groups are more preferred than the others; and phenyl-functional

groups are most preferred.

Suitable humectants include but are not limited to: glycerin, propylene glycol,
sorbitol, trihydroxy stearin, and the like.

When present, the amount of emollient that can be included in the composition will
depend on a variety of factors. including the particular emollient involved, the lotion-like
benefits desired, the other components in the composition and like factors. The
composition will comprise from 0 to about 100%, by total weight, of the emollient.
Preferably, the composition will comprise from about 10 to about 95%, more preferably
from about 20 to about 80%, and most preferably from about 40 to about 75%, by
weight, of the emollient.

Another optional, preferred component of the therapeutic/skin protective
compositions useful in the present invention is an agent capable of immobilizing the
composition (including the preferred emollient or other skin condition, protective, or
therapeutic agents) in the desired location in or on the treated article. Because certain of
the preferred emollients in the composition have a plastic or liquid consistency at 20°C,
they tend to flow or migrate, even when subjected to modest shear. When applied to a
body contacting surface or other location of an absorbent article, especially in a melted or
molten state, the emollient will not remain primarily in or on the treated region. Instead,
the emollient will tend to migrate and flow into undesired regions of the article.
Specifically, if the emollient migrates into the interior of the article, it can cause
undesired effects on the absorbency of the article core due to the hydrophobic
characteristics of many of the emollients and other skin conditioning agents used in the
compositions useful in the methods of the present invention.

This migration of the emollient into the interior of the article can cause undesired
effects on the absorbency of the article core due to the hydrophobic characteristics of
many of the emollients and other skin conditioning agents used in the compositions
useful in the present invention. It also means that much more emollient has to be applied
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anal ysis of the immedi ate effect shows the sane benefit of the |lotion of
the present invhnkiako advanegecus'® bleek'hidriairmebilizing agent on the body contacting

surface or the region of the article to which it is applied. This can be accomplished by
using immobilizing agents which quickly "set up" (i.e., solidify) upon application to the
article. In addition, outside cooling of the treated article via blowers, fans, cold rolls, etc.
can speed up crystallization of the immobilizing agent.

In addition to being miscible with (or solubilized in) the emollient, the
immobilizing agent will preferably have a melting profile that will provide a composition
that is solid or semisolid at ambient temperature. In this regard, preferred immobilizing
agents will have a melting point of at least about 35°C. This is so the immobilizing agent
itself will not have a tendency to migrate or flow. Preferred immobilizing agents will
have melting points of at least about 40°C. Typically, the immobilizing agent will have a
melting point in the range of from about 50° to about 150°C.

When utilized, immobilizing agents useful herein can be selected from any of a
number of agents, so long as the preferred properties of the skin care composition
provide the skin benefits described herein. Preferred immobilizing agents will comprise a
member selected from the group consisting of Cj4-Cp7 fatty alcohols, C12-Co> fatty
acids, and Cyp-Cp7 fatty alcohol ethoxylates having an average degree of ethoxylation
ranging from 2 to about 30, and mixtures thereof. Preferred immobilizing agents include
C16-C13 fatty alcohols, most preferably crystalline high melting materials selected from
the group consisting of cetyl alcohol, stearyl alcohol, behnyl alcohol, and mixtures
thereof. The linear.nature of these materials can speed up solidification on the surface of
or within a treated article. Other preferred 1mmobilizing agents include C14-Cyg fatty
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relatively mild and non-irritating to the skin.

Suitable polyhydroxy fatty acid esters for use in the present invention will have the
formula:

R—C—O+—Y

n

wherein R is a C5-C3) hydrocarbyl group. preferably straight chain C7-Cqg alkyl or
alkenyl, more preferably straight chain C9-C7 alky! or alkenyl, most preferably straight
chain C11-Cy7 alkyl or alkenyl, or mixture thereof; Y is a polyhydroxyhydrocarbyl
moiety having a hydrocarbyl chain with at least 2 free hydroxyls directly connected to
the chain; and n is at least 1. Suitable Y groups can be derived from polyols such as
glycerol, pentaerythritol; sugars such as raffinose, maltodextrose, galactose, sucrose,
glucose, xylose, fructose, maltose, lactose, mannose and erythrose; sugar alcohols such
as erythritol, xylitol, malitol, mannitol and sorbitol; and anhydrides of sugar alcohols
such as sorbitan.

One class of suitable polyhydroxy fatty acid esters for use in the present invention
comprises certain sorbitan esters, preferably the sorbitan esters of Cyg-Cop saturated
fatty acids. Because of the manner in which they are typically manufactured, these
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and di-esters are usually the predominant species in these mixtures.

Another class of suitable polyhydroxy fatty acid esters for use in the present
invention comprises certain glyceryl monoesters, preferably glyceryl monoesters of Cyg-
Co7 saturated fatty acids such as glyceryl monostearate, glyceryl monopalmitate, and
glyceryl monobehenate. Again, like the sorbitan esters, glyceryl monoester mixtures will
typically contain some di- and triester.’ However. such mixtures should contain
predominantly the glyceryl monoester species to be useful in the present invention.

Another class of suitable polyhydroxy fatty acid esters for use in the present
invention comprise certain sucrose fatty acid esters, preferably the C1-C22 saturated
fatty acid esters of sucrose. Sucrose monoesters and diesters are particularly preferred
and include sucrose mono- and di-stearate and sucrose mono- and di- laurate.

Suitable polyhydroxy fatty acid amides for use in the present invention will have
the formula:

0 1

R
2 I
*—C—N—Z

=)

wherein R is H, C1-C4 hydrocarbyl, 2-hydroxyethyl, 2-hydroxypropyl, methoxyethyl.
methoxypropyl or a mixture thereof, preferably Ci-C4 alkyl, methoxyethyl or
methoxypropyl, more preferably C; or Cy alkyl or methoxypropyl, most preferably C
alkyl (i.e., methyl) or methoxypropyl; and R2isa Cs-C31 hydrocarbyl group, preferably
straight chain C7-Cjg alky! or alkenyl, more preferably straight chain Cg-C;7 alkyl or
alkenyl, most preferably straight chain C;1-Cy7 alkyl or alkenyl, or mixture thereof: and
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The most preferred polyhydroxy fatty acid amides have the general formula:

g [
R2—C—N—CH;-1-CH-1CH,—OH
4

wherein R1 is methyl or methoxypropyl; R2isa C11-Cy7 straight-chain alky! or alkenyl
group. These include N-lauryl-N-methyl glucamide, N-lauryl-N-methoxypropyl
glucamide, N-cocoyl-N-methyl glucamide, N-cocoyl-N-methoxypropyl glucamide, N-
palmityl-N-methoxypropy! glucamide, N-tallowyl-N-methyl glucamide, or N-tallowyl-
N-methoxypropyl glucamide.
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seconds, resuhterialg can help irsmobilizé itheetahpodtticeon the desired surface of or location in
the absorbent article. In addition, microcryatalline waxes are effective immobilizing
agents either alone or in combination with other immobilizing agents. Microcrystalline
waxes can also aid in "locking up" low molecular weight hydrocarbon materials within
the skin care composition. A preferred alternative immobilizing agent is a paraffin wax,
such as Parrafin S.P. 434, which is available from Strahl and Pitsch Inc., West Babylon,
NY 11704.

The amount of the optional immobilizing agent that can be included in the
composition will depend on a variety of factors, including the actives (e.g., emollients)
involved, the particular immobilizing agent involved, the other components in the
composition, whether an emulsifier is required to solubilize the immobilizing agent in
the other components, and like factors. When present, the composition will typically
comprise from about 5 to about 90% of the immobilizing agent. Preferably, the
composition will comprise from about 5 to about 50%, most preferably from about 10 to
about 40%, of the immobilizing agent.
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average degree of ethoxylation of about 4), and the condensation products of aliphatic
alcohols with from about 1 to about 54 moles of ethylene oxide. The alkyl chain of the
aliphatic alcohol is typically in a straight chain (linear) configuration and contains from
about 8 to about 22 carbon atoms. Particularly preferred are the condensation products of
alcohols having an alkyl group containing from about 11 to about 22 carbon atoms with
from about 2 to about 30 moles of ethylene oxide per mole of alcohol. Examples of such
ethoxylated alcohols include the condensation products of myristyl alcohol with 7 moles
of ethylene oxide per mole of alcohol, the condensation products of coconut alcohol (a
mixture of fatty alcohols having alkyl chains varying in length from 10 to 14 carbon
atoms) with about 6 moles of ethylene oxide. A number of suitable ethoxylated alcohols
are commercially available, including TERGITOL 15-5-9 (the condensation product of
C11-Cy5 linear alcohols with 9 moles of ethylene oxide), marketed by Union Carbide
Corporation; KYRO EOB (condensation product of C13-Cy5 linear alcohols with 9
moles of ethylene oxide), marketed by The Procter & Gamble Co., the NEODOL brand
name surfactants marketed by Shell Chemical Co., in particular NEODOL 25-12
(condensation product of C12-Cj 5 linear alcohols with 12 moles of ethylene oxide) and
NEODOL 23-6.5T (condensation product of C19-C13 linear alcohols with 6.5 moles of
ethylene oxide that has been distilled (topped) to remove certain impurities), and
especially the PLURAFAC brand name surfactants marketed by BASF Corp., in
particular PLURAFAC A-38 (a condensation product of a Cig straight chain alcohol
with 27 moles of ethylene oxide). (Certain of the hydrophilic surfactants, in particular
ethoxylated alcohols such as NEODOL 25-12, can also function as alkyl ethoxylate
emollients). Other, examples of preferred ethoxylated alcohol surfactants include ICI's
class of Brij surfactants and mixtures thereof, with Brij 72 (i.e., Steareth-2) and Brij 76
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required to increase the wettability of the composition to a desired level will depend in-
part upon the HLB value and level of immobilizing agent, if any, used, the HLB value of
the surfactant used and like factors. The composition can comprise from about 0.1 to
about 50% of the hydrophilic surfactant when needed to increase the wettability
properties of the composition. Preferably, the composition comprises from about 1 to
about 25%. most preferably from about 10 to about 20%, of the hydrophilic surfactant
when needed to increase wettability.

Compositions can comprise other components typically present in emulsions,
creams, ointments, lotions, powders, suspensions, etc. of this type. These components
include water, viscosity modifiers, perfumes, disinfectant antibacterial actives, antiviral
agents, pharmaceutical actives, film formers, deodorants, opacifiers, astringents,
solvents, preservatives, vitamins, and the like. In particular, if a water based skin care
composition is used, a preservative would be needed. Suitable preservatives include, but
are not limited to: propylparaben, methylparaben, benzyl alcohol, benzalkonium
chloride, tribasic calcium phosphate, butylated hydroxy toluene, or acids, such as citric,
tartaric, malic, maleic, lactic, benzoic, salicylic, and the like.

Suitable viscosity modifiers include: some of the items also described as effective
immobilizing agents, alkyl galactomannen, silica, talc sesquioleate, modified celluloses,
such as hydroxyethy! cellulose, magnesium aluminum silicate, zinc stearate, and other
viscosity modifiers as may be known to the art.
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means such that the skin care composition is readily available for transfer from one or

more wearer contacting surfaces during use without intervention by the user/caregiver.
(For example, materials positioned beneath the wearer contacting surface, encapsulated
compositions, etc.) Of course, to effectuate delivery of composition to those body regions
most susceptible to skin disorders, it will be preferred to include the composition on the
portion of the topsheet and cuffs that will contact the wearer's buttocks, genitals,
intertriginous and anal regions during wear. Additionally, the composition may be
applied to other article regions for delivery to one or more of the wearer's hips, abdomen,
back, waist, sides, thighs, etc.

One preferred means of preparing a treated article according to the present
invention is to apply the preferred lotion composition of Example 3 to the inner surface
(i.e., the body facing surface) of a diaper topsheet substrate. Any of a variety of
application methods that evenly distribute lubricious materials having a having a molten
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25874- 1 material supplier, before it is combined with the other raw materials to form a finished
disposable absorbent product. Again, the composition can be applied to other zones of
the article such that the composition will migrate to one or more wearer contacting
surfaces during use.

The minimum level of composition to be applied to the article's wearer-contacting
surface is an amount effective for providing the therapeutic and/or protective benefits
when the composition is delivered pursuant to the present methods. The level of
composition applied will depend on various factors, including the article component
treated, the relative amount of surface area of the wearer-contacting surface not treated
with the composition, the composition's content and the like. In general, with
compositions that are relatively hydrophobic and are to be applied to essentially all of the
topsheet, the composition is preferably applied to the article topsheet in an amount
ranging from about 0.1 mg/in? (0.02 mg/cm? to about 15 mg/in? (2.3 mg/cm?, more
preferably from about 1 mg/in? (0.2 mg/cm?) to about 10 mg/in? (2 mg/cm?). It will be
recognized that higher levels of skin care composition may be applied to other article
components where fluid handling properties are not impacted (e.g., cuffs, waist band,
side panels, etc.). It will also be recognized that for compositions that are relatively
hydrophilic, higher add-on levels may be used on the topsheet without adversely
impacting liquid handling properties to an unacceptable degree. Conversely, higher
levels of a hydrophilic composition may be undesired when applied to components (e.g.,
cuff, waist) other than the topsheet, to avoid wicking of exudates to the edges of the
article which may result in leakage.

The composition can be applied nonuniformly to the wearer contacting surface of
the article. By "nonuniform" it is meant that the amount, location, pattern of distribution,
etc. of the composition can vary over the wearer-contacting surface, and may further vary
over specific regions of the article. For example, to maintain the liquid handling
performance of the topsheet, it may be desired to apply the composition nonuniformly to
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are to be fabpsheedis not required to obtain the therapeutic and/or protective lotion benefits.
Particularly suitable application methods will apply the lotion composition primarily to

the outer surface of the diaper topsheet. A preferred application method is slot extrusion
of the melted lotion onto that portion of the topsheet 24 that lies in central region 68
wherein the region of application is symmetrically disposed about the longitudinal
centerline 67 and the lateral centerline 66. Particularly preferred is to apply such lotion in
a plurality of spaced apart stripes (i.e. nonuniform coverage) so as to minimize the effect
of the lotion on the absorbency properties of the diaper 20. Such particularly preferred
application provides the central region 68 with open area so as to easily absorb bodily
fluids as may be deposited thereon. As used herein, the "percent open area" of the
topsheet 24 is determined by (i) measuring the surface area of the topsheet that overlies
the crotch region, (ii) measuring the total surface area of the untreated region(s) in this
portion of the topsheet and (iii) dividing the measurement in (ii) by the measurement in
(i). As used herein, the crotch region of the article is the rectangle, defined below, that is
centered longitudinally and laterally about the article's crotch point. The "crotch point" is
determined by placing the article on a wearer in a standing position and then placing an
extensible filament around the legs in a figure eight configuration. The point in the article
corresponding to the point of intersection of the filament is deemed to be the crotch point
of the article. It is understood that the crotch point is determined by placing the absorbent
article on a wearer in the intended manner and determining where the crossed filament
would contact the article. The length of the crotch region of an incontinence device (e. g.
diapers or adult incontinent articles) typically corresponds to about 40% of the absorbent
article's total length (i.e., in the y-dimension). With regard to sanitary napkins the length
of the crotch region corresponds to about 80% of the article's total length. The width of
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properties). One skilled in the art will appreciate that the desired percent open area will
be readily determined through routine experimentation.

Surprisingly, while the topsheet or other regions comprising the composition is
preferably treated nonuniformly (e.g., microscopic or macroscopic regions where no
composition is applied), during wear of the article, the composition is transferred to the
wearer even in regions of the skin corresponding to untreated regions of the topsheet.
The amount and uniformity of composition transferred to the skin is believed to depend
on several factors, including, for example, contact of the wearer's skin to the treated
article surface, friction created during wear time between the wearer's skin and the
treated region, warmth generated from wearer to enhance the transfer of the composition,
the composition's properties, the materials which constitute the composition, and the like.

The lotion composition is typically applied from a melt thereof to the a substrate to
form topsheet 24. Since the preferred lotion composition melts at a temperature
significantly above ambient temperatures, it is usually applied as a heated coating to the
topsheet. Typically, the lotion composition is heated to a temperature in the range from
about 35° to about 100°C, preferably from 40° to about 90°C, prior to being applied to
the diaper topsheet. Once the melted lotion composition has been applied to the diaper
topsheet, it is allowed to cool and solidify to form solidified coating or film on the
surface of the topsheet. The application process may also include unit operations
designed to aid in the cooling/set up of the lotion. Such unit operations include, but are
not limited to, external cooling of the treated article using blowers, fans, etc., chill rolis,
and other such means as may be known to the art.

The minimum level of lotion to be applied to the diaper topsheets is an amount
effective for reducing wearer skin overhydration. The lotion composition is preferably
applied to a substrate to form topsheet 24 of the present invention in an amount ranging
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Thus, the central region 68 describes the region which will, in use, cover the body
opening(s) from which bodily exudates are discharged. and will further longitudinally
exterid to a wearer's waist.

Apart from liquid handling means and auxiliary means such as elements to

. maintain the various other elements together (e.g. adhesives), this central region 68 will

comprise one or more materials which are intended to face towards the skin of the wearer

during use, and which are generally referred to as topsheet materials, and one or more

materials which are intended to cover the opposite surface of the article (i.e. the garment
surface).

The chassis region 69 comprises those elements of the article intended to hold the
article on the wearer (i.e. fixation means), the elements intended to prevent bodily
exudates from leaking out of the article (e.g. elasticized leg cuffs 34, or the waist feature
34), and means to connect the various elements (e.g. fastening system 36).
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order to provide an effective barrier, at least a portion of the preferred skin care
composition of the present invention. in the form of the lotion described below,
must be transferred from the topsheet to a wearer's skin. The Applicants have
found that transferring as little as 0.07 mg/cm? begins to become effective in
reducing skin overhydration as measured by in vivo testing (Example 4).
Treated topsheets 24 having lotion levels in the preferred range discussed above
are effective in transferring such effective amounts of the skin care composition
of the present invention to a wearer after about six hours of wear time. (It
should be recognized that the amount of time for transfer of an effective amount
of a skin care composition depends on several factors, including the specific
skin care composition, composition application level, wearer activity level, and
the like.) The Applicants have also found further reductions in skin
overhydration at lotion transfer levels of 0.17 mg/cm?. Methods for determining
transfer level and overhydration are described in the TEST METHODS section
below and discussed in greater detail with the examples.

» Excessive relative humidity in the void space between the wearer's skin and the
absorbent article can interfere with the normal transport of water vapor into and
out of the skin. By providing a means for transport of such excess moisture
(breathable backsheet 26) the driving force toward overhydration is reduced. As
noted above, backsheets having a MVTR value of as low as 500 g/24h/m? begin
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Improved Core Performance and Treated Topsheet

Improved protection against skin overhydration can also be achieved by combining
the improved cores 28 discussed above with the topsheet also discussed above. While not
being bound by theory the following discussion may prove useful in understanding how
such a combination can provide improved protection against skin overhydration. In
simplified terms, the stratum corneum provides the primary barrier against overhydration
of underlying layers of skin. As such, moisture in the stratum corneum and in underlying
layers of skin is in equilibrium with environmental moisture. When the skin is occluded
(e.g. by an absorbent article), the level of environmental moisture can change. For
example, after urination, moisture that is absorbed by the absorbent article serves as a
source of supply for additional environmental moisture that would not otherwise be
present.

An absorbent article comprising the improved cores and the topsheet of the present
invention can address such potential overhydration as follows:

» If such environmental moisture is not closely held it can be redelivered to the
skin due to wearer movement (rewet) and possibly cause skin overhydration. If
such moisture cannot reach a wearer's skin the risk of overhydration is reduced.
As noted above, the absorbent cores 28 of the present invention serve to hold
absorbed bodily fluids more tightly (reduced rewet).

» The skin care compositions of the present invention serve to provide a
additional barrier to interaction between excess environmental moisture and a
wearer's skin. In order to provide an effective barrier, at least a portion of the



- Conposition Transferred = (% stearyl alcohol in conposition). X (tape area)
For the nmethod descri bed above the concentration of stearyl ahCQth\ln T'he
conposition is 41 % and the tape patch neasures 4.4 centineters X 4.4
‘centineters. Therefore Conposition Transferred -_ (0.001 X ug of stearyl

al cohol )/ WP 212804 4 cm X 4.4 cm) 0.000126 X ~tg of stearyl P&T@%ﬁ#&'“?’
(mg/cnR) Skin Hydration Measurenent Test @gerview This nethod is suitable
for technical investigation of the effect of diaper products on skin
hydration. The test neasures hydration of adult skin that has been occluded

using a di aper pr Ogl‘é?érré(dOEklﬁ‘ c‘ﬁfénéérﬁ%_hsgt@?rgg?w pfisedt ﬁWexﬁﬁ)n? in g}gﬁ ‘(f)‘%r?{){) {haﬂt; : s

of simlar effects, on | rl}?éi’g ﬁs
broadly used by thlotigp e?‘if‘ love maust pe H?ﬂfrfé‘?? omAHEuFQPSE%I‘%E%a"&F%SKJEed
rat her than infant S‘hb@{]@usﬁxts havye ﬁﬂuutthaumne&hsng:amhb& dsN&07 ued/exs Bégins2ﬁo

dul t bj t bet t t tr t th
M ih o resalting r BHOB SIS in8aSea o6 ey ardRh 3 Fies it b % k¥ cfda
pai red conparison Testedthpsheets@dthasingjloten kaclsén t}msprh&rredmgemhsmmd above
control. Eighteen [18&Fe0i infthdfe Pﬁg%é&hséfﬁb ts B il sﬁf}{‘&?é b&-ﬁwﬁ?&{ Ve

an application of a_test diaper product to eac or ear m
hours. For eval uat PHheopresens iaysnsion '@faa*’fta&is#f@éta 09? sisr houss @if apear time dilict

appl i cation, one a§HBulHib!e fe%g&hi&i thBt AR Rhicuat MQi}n@?orétrz{rx@ﬁF of Qﬂ EfFELLRE amhount
pr edet er m ned | evel | oaded ree tinmes

I aper pr.oduc
during the two houff %épl'bﬁmefCBWPB%é‘B"lﬁi?P%“‘lZ@'}rﬁ ﬁ*}‘é‘ﬁgsur‘ pe ths sRegific
Such testing shoul skibheaaothpositidnatompapitidrn zippﬁhdatﬁ:dm nlvelaiwemseamiy level, and

organi zation (CRO n Q ) C rac £

1\/09'%J hod Gener al( Di ?stélgs(sillikgﬁ thgj %‘8?@%‘# Mel'ﬁ? i)S(‘j’a é mg &‘fﬁilgnﬂt(ﬂ"atsﬁfh
of the test in an everhydratiwnatdbtign ransferdevalsiof @éf:hms/cm’ adctbqqlmfoaﬂmesnming

20-25C and a rel at jiyfy, Ll@lféi'ahbi ocgﬁzmra%n%%éc@b&e%g%ﬁr Wﬁs%&i&nd

hum dity are nmintained at arch te 91 125
PCT/ | B98/ 01343 DepkHeWrigdsiiscusred i gteatsr datatl vgthdr s5awBlssi dered, femal e
subjects who qualify to receive the test materials may receive an

appl i cat i on lafotier fords lthdomﬁucéd db3o1bRAt st 8 imrmandspshém m%hpét@tbads provide

forearns, loti,on to ar forearm 6 l.O ot h
Vol ar f or earhn spit PRERY So B wedtbRoRTed 05 Sef o PterPls Aeimbmiarchn s
skin hydratlromltsMEuamlq®n is used, it is pre-neasured and applied by a
technician to the center of the test area 610 which is | ocated about

hal fway bet Wﬁﬁpo@dwéﬁeifbﬁnm&%ﬁdﬁ%tﬂbﬂw 620 as shown in Figure 4 and
spread using a crrcular notion un € entire area 620 is covered Each

T Eral appl | catlE iRV, ST e ag SocH Ao Shighl v g diduid”"
120mi gut e applentad capabjlity i(D&. Ido weert;a valieh cumibiinédwvithhthe drdathiablet buekteats 26
eriod. Watey, rate e e
et O or SRR B0 BhRaRE SREPUAHThs S Bhoh B gRIALA R

(TEW) are ravggydedionswhen wm@mdxmmp@ﬁthmeqemm1%qhm mmtngsbmmﬂobybe
cal i brated pprégy tﬁ@fo%ar,ﬂg mgcﬁsb.%n%'ast be l%%rm&?ﬁ uneié%aghcgﬂg theaxjn{e&}ﬁ(nfshlepﬁ@{d\’dﬂvmj

Evaporlrreters to calibrate on their “own. S e calibrate
fol | owi ng edb® l@mﬁr@tprqt@tm éanetefimvwl@n@éﬁhvémﬁg When wearing aebsorbent

The war m batamislb eudhthstedibpérN@sh seataibitdd tble@tflervi th the sterile saline
solution at least 30 mnutes prior to the first |oading each day so the

TR0 2 R e U R R ] SRR e

Procedur es causing overhydration.

or

» excessive relative humidity in the void space between the wearer's skin and the
absorbent article which can interfere with the normal transport of water vapor
into and out of the skin.
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using a tenplate indelible markers prior to application of the test “article
(Figure 5). The area to be nmarked should be 2 inches X ? inches (5

centi meterv§ ><%ﬁ28;nt| nmeters). A 0.5 inch ( 1.25 centinmeter) circle should
be marked YR UK8'¢enter of this area. The tenplate for mar klpﬂwggwerrent
area is centered on the forearm by using tée m dpoint 630 between the el bow
and wist as the mdpoint of the marking tenplate. Each subject will have a
30-minute equilibration period in the tenperature/humdity controlled room
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t he target In'gdghgzlﬂh)e mar ked on the outer SI de of the diaper, directly
over the end of the dispensing tube. NOTE: Both arms are wapped with

diapers (one di agehoRgry b@(f@the PI&%M\}ﬁ?ratPJ ¥V Refil ﬁ‘x‘ié 03 d@'tﬁ%r&l?&odsb@»

ft arm The diapers are W th consistent pressure or eac ane
Products codbewgen theea:hfemegteeprﬁeﬁ andthe beaathaple bactﬁ@eb% of the preseit s@‘eqnepng
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28 could have a PACORM value of about 75 mg and still be suitable for use in the
present invention. Similarly, the following combinations of backsheet MVTR and core
PACORM value would all be suitable: 1800 g/m?/24h and 90 mg; 2000 g/m?/24h and
100 mg; and 2200 g/m?/24h and 110 mg.

Improved Core Performance, Breathability, and Treated Topsheet




- PCT/1B98r 01343 eval uations. Tinme zero for arm band application i s def| ned

as the nonment when taping of the armband to the skinis ﬁom adl ng
Procedures The diaper is |loaded with approximately 70 ms ter| I e
saline (0.9% sodium- chloride) solution three tines during the course of a
2 hour peWOA1E50420 ninutes). The saline is kept in a war mRGEVIBSBELh to
ensure it is warnmed to body tenperature (37 t 0.2 degrees C). The test
articles are | oaded using a Masterflex punp set to deliver 10 m sol ution
per second. Each punp is fitted with plastic tubing with a di spensing
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di aper surf axgamstTd\erh)mlzmioa Tbus, apantenlatydpreferned entbedirient of the present inoeartiong.

At the end | e .

reasur ement SORRASeS PO RS 2h e raRfitle AR hETIT it ifipkivey absonpn
Procedur es Im@lm@eh9fwb16hdm6hgemnha%§sedw¢al pl ace the probe of the
Servo Med Evaporl neter (See Observations and Measur ements section bel ow) on

the subject’s fgueRhAaBlorbdiR a&?dr@cérhbﬁ:&esvar@ﬁ&té fHat Basekd Rftig LA M VEIR
taken and begi.n data c Ilecth‘g1 The aporlrreter probe is Teft on the skin

for 60 secortRIOViouFFes 8t skipoy yéfﬁ“loé RSt ter the first 20 seconds.
,[Maasuremants are taken at 0, S, 10, 15, and 20 m nutes foll ow ng arnband
rdnoval . Data Amal Treatingl Bk topshest 3 Isecwtesdtsepioafﬁdw v eadditiome] charribe to
anal yzed by evalu r
(AUC). This cal cu?é pgﬁ&Q&aLmO%éul% Faﬁgaiaés%&%rp%?l%gkn} #@%é&?ﬁ%yﬁgﬁ%&tl P
eventual |y decay tdefinedayetherportier of theawearsr's skinebiabip edstudsddyy- thetabserbent
basel i ne readi ng) gpeeoxi mately follow ng an exponential decay curve: VO
99/ 12504 74 f(t) = c x edt PCT/1B98/ 01343 where: c represents the initial
hei ght of the cur and d represents the rate of decay. The total
area (AUC) bet vveen]eli%gre)?t b%fg‘dh%eﬁcff’p éer(‘,’ﬁ‘-?\‘/‘é'?&l??r'&ﬂtﬂ‘ﬁ? e@PPh 10 3 i'¢Ast )
i's an approxi mat i ogortibn bﬁfhetmicbipabyﬂét&tebﬁ)ﬂ.we'ﬂ‘l’ﬁ'sboﬂﬁahd)t‘}ﬁ absstbémarticle.
correspondi ng AUC can be determ ned for each treatnent site and subject as

fol l 1) Subt t
taken at 0,05 yo, TigshBISyPETEe A YRR “d%@“‘?ﬁﬁ%t%ﬁ"‘aﬂqéﬁw@%@” )
its correspondi ng 3sasens huigsmitdin thee porina w&mrééowm iihecajadedeby the

cal cul ated as 0. 9%y3ibehPAkiR:. BebRfiethe nﬁﬁka@%bre@fzstma&aqéeou;m uldR, marRd

20 m nute TEW val ues. 2? Icullate he nat ural og.for each dhfference
tenaciously, they also enable the use of bac sheet materials having greater

breathability (see below).

A diaper embodiment of this particularly preferred absorbent article is shown as diaper
20 in Figure 1. In this particularly preferred embodiment the topsheet 24 has been treated
with a skin care composition as described above.

In alternative embodiments of the present invention (not shown) other diaper
components can also transfer effective amounts of a skin care composition to a wearer's
skin. For example, the elastic leg cuffs 32 discussed above, particularly the barrier cuff
84 or the gasketing cuff 104 thereof could be provided with the preferred skin care
composition of the present invention for transfer to a wearer's skin. Similarly, the elastic
waist feature 34 could also be provided with the skin care composition of the present
invention for transfer to a wearer's skin. Providing such elements of an absorbent article
with the skin care compositions of the present invention is particularly useful because, as
noted above, over}iydrated skin becomes macerated and, as a result, more susceptible to



3) Fit a regression line utilizing known mat hemati cal techni ques, such as
| east squares, using each tinme point as an x val ue and theﬂ Ijllo ¢ A Dapshor med

difference in TEW. value at this tinme point as a y val ue. 4) {'cutate AUC
in g/ m as

- AUC = -60 x lea) / b where a is the intercept and b the sl ope
det er ni neWORY18I%p 3. 5) Calculate the difference in AUC bePAELRPB{OMM3t st
treatnment site and the control treatnent ggte. The test mnus control site
AUC di fferences may be anal yzed using a paired t-test, or, if the AUC
di fferences do not appear to be normally distributed, a nonparanetric test
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While the preferred embodiment of the absorbent article of the present invention
has been discussed in terms of a diaper, it will be recognized by one of skill in the art that
other types or absorbent articles can also apply the structures taught herein and that the
disclosure above is merely for illustrative purposes. In particular, the present invention is
also suitable for application to incontinence articles, catamenial devices, and training
pants.

Another disposable absorbent article for application of the structures of the present
invention is incontinence articles. The term “incontinence article" refers to pads,
undergarments (pads held in place by a suspension system of same type, such as a belt,
or the like), inserts for absorbent articles, capacity boosters for absorbent articles, briefs.
bed pads, and the like regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinence articles are disclosed in U.S. Patent No. 4,253,461 issued
to Strickland, et al. on March 3, 1981; U.S. Patent Nos. 4,597,760 and 4,597,761 issued
to Buell; the above-mentioned U.S. Patent No. 4,704,115; U.S. Patent No. 4,909,802
issued to Ahr, et al.; U.S. Patent No. 4,964,860 issued to Gipson, et al. on October 23,
1990; and in U.S. Patent Application Serial No. 07/637,090 filed by Noel, et al. on
January 3, 1991 (PCT Publication No. WO 92/11830 published on July 23, 1992). The
disclosure of each of these references is incorporated herein.

Also suitable for application of the structures of the present invention are
catamenial devices, such as sanitary napkins. Suitable absorbent articles are disclosed in
U.S. Patent Nos. 4,556,146, issued to Swanson, et al. on December 3, 1985, B14589876,
issued to Van Tilberg on April 27, 1993, 4,687,478, issued to Van Tilburg on August 18,
1997, 4,950,264, issued to Csbom, III on August 21, 1990, 5,009,653, issued to Osborn,



a. Healthy adult fermale ages 18 to 55. b. Subjects should wear short

sl eeves or sleeveless clothing. c. Subjects are willing to rest in the
Evapori neter neasurenent room for approx. 30 m nutes beforei’the basel.i ne

- measurenments are taken and for the required testing period. d. Subject
agrees t oI from usi ng body washes or soaps whi ch conP&Gl/AB98/01343

noi sturi zers beginning the evening prior t49 the test. e. Subject agrees to
refrain fromusing | otions, creans or skin noisturizers beginning the
evening prior to the test. Exclusion Criteria a. H story of atopy or other

chronic dfr (rjrm 6h oqirig 2B, e9disti6o92, queaftaagﬁd"imhfgﬁoﬂ Dc@ém@éroﬁé udis_,m@mgﬁﬁ_,
site, includjng,sunburn, active dernma i-0 L. .scars. .C ing within
two hours of 5§ ‘83?5?%8%59&%8%%@% @??éi g’rﬁlg’éﬁ rI3Suefl 0 IRé’é{:E)’é\t/ég@Piw er
measur enent 9s1995n5 466623, issued to Enjenaker, et al. on October 24,.1995, 5,489, 2€3 ,95u¢d 294
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evapor i net er 19$asnd 4305 issuad 3o Bamber anipeil A8, WPYhi thetdieclomune of shch oé
basel i ne TEWL{83¢inRerdRdéPherdit by @fdrétiel €St period before the | ast
evaporinmeter measurenment is finished. f. Perfume or creanflotion applied on
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provide skin condition benefits. The term "training pants", as used herein, refers to

disposable garments having fixed sides and leg openings designed for infant or adults
wearers. Training pants (also referred in the art as "pull on" products) are placed in
position on the wearer by inserting the wearer's legs into the leg openings and sliding the
training pant into position about the wearer's lower torso. Suitable training pants are
disclosed in U.S. Patent Nos. 5,246,433, issued to Hasse, et al. on September 21, 1993,
5,569,234, issued to Buell, et al. on October 29, 1996, 4,940,464, issued to Van Gompel,
et al. on July 10, 1990, and 5,092,861, issued to Nomura, et al. on March 3, 1992. The
disclosure of each of which is incorporated herein by reference.

The following examples serve to point out the particular benefits of various aspects
of the present invention.

Examples

Example 1

Samples of different baby diapers have been evaluated using the various test
methods listed in the TEST METHODS section below. For comparability reasons, all
were of comparable size, namely of for babies of about 9 to 18 kg, often called SIZE 4.

A commercially available product, PAMPERS Baby Dry Plus MAXI/MAXI PLUS
size as marketed by Procter & Gamble in Europe was prepared with the following
modifications:

A) The core 28 was modified according to the present invention by the following
steps:

1) Chemically treated stiffened cellulosic material as is supplied by Weyerhaeuser
Co., Tacoma, WA under the trade designation of "CM" functioning as an



g. Medication which mght influence the skin condition,

corticosteroids taken orally or topically applied on the q}ui\k}xﬂnﬂﬂﬁﬁt e.
h. Physical work after diaper armnmband application which mm ause

sweating. Subjects will remain at the test center under the direct .
supervi si ¢Wp ef26ée test staff throughout the test. Subjectspaiapssmibizned to
a chair in order to keep novenent and exertion to a mninmm Test Mterials
Specific test materials are defined by théQexperi mental conditions.
Observations and/or Measurenents Trans Epidernmal Water Loss (TEW) The
primary nmeasurenent nethod is TEW nmeasurenment using the ServoMed )
Evapori neter (suitaplwsiippdisitibiianslayera?§npyes! W@&)Fh@?%%ﬂfeﬁc adohaies i
Sweden as Model EPbgl,Sl);we}'gmoggwtqggsg/ﬁhoul d be calibrated and operated
according to the manufacturer's instructions. Measurenents are taken at

(Tor tests whor D ALIRGROTS BnesGen Tt 2bads FHEs& bernibCiogP 23 3ha"

arnband renoval , athkt themicaljnitreattd Hiffehed celldoan day2o Zﬁbnﬁpe@ﬁa&ltyera highilafid
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collected after th I'rs secon e re n| ng-40 seco a are

averaged by the ev&jsoup.nbeedisslet Wir indes theydesignatign Trw 684 uway gsedheThis) .

If data are manual 'ni’at&?ilh@%ﬁéimcﬁl“y BM@J@Q%PEb&h@eﬁlﬁawﬁQafbﬁﬁs %1@@%@ﬁdg/m
readi ngs shoul d be used. The di sclosures ?tents pat ent

appl i cations (and &ﬁ‘}aﬁﬂf’@rﬂfsl IWPE‘W‘FEE*I?J“ IH@?%H §b§6\¥PFmé’§reany
correspondi ng published foreign patent applications), and publications
nentioned t hr oug)oThetdetlalode snateili gsagarie thersebygd a@xer:ma:r ohizll s beafeathethee

however) that 7aﬁ§” shesiialy sfeitd S ERREL Beiosit a8 SERFIRSY aRB-RITabh 0,5

or disclose the préssein. i nvention. Wiile particul ar enbodi nents of the
present invention have been illustrated and described, it would be obvious

to those skill eds) ThERgndint of Q@ﬁeré/ti%l'&‘d? nfatdMal 1&%@%&@%@98’6 fs! inéeh S0
can be made WIthOUt departi ng fromthe sgl rit and scope of fleffh}ﬁ@tgllfg on.
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This diaper, modified according to the improved core of the present invention, has a
PACORM value of 72 mg.

Example 2

A similar diaper 20 having an absorbent core 28 as described in Example 1 can be
prepared also having a backsheet 26 comprising a microporous film such as supplied by
EXXON Chemical Co., Bay City, TX under the designation EXXAIRE. Such a
microporous film has a MVTR value of about 4500 g/m?/24h. The ratio of PACORM to
MVTR for such a diaper 20 is 0.016 mg/(g/m3/24h).

Table 3 compares this experimental diaper 20 with the following similar diapers:

» Comparative diaper 1 contains the improved and modified core as in Example
1, but has a conventional, non breathable polyethylene backsheet material.

» Comparative diaper 2 is similar to diaper 20 described above but comprises a
very high permeability microporous backsheet, such as supplied by Mitsui
Toatsu, Japan under the designation ESPOIR NO.

» Comparative diaper 3 is a commercially available product as marketed by
UniCharm Corp. in Japan under the trade designation MOONEYMAN, size 4.



1. An absorbent article for absorption of bodily fluids depgsitpd: Qyr@n’
wearer, said absorbent article conprising: a. a body cont acﬁ%g%’?‘fé@@é

having a skin care conposition that is transferred from said body

contactin to said wearer's skin by contact, nornal tion
and/ or bo yéﬁée/gzt%ﬁgt a level effective in providing a skin cgﬁ?{’ﬁ% enefit
to said wearer's skin; b. a liquid inperm®dbl e backsheet, wherein said
backsheet conprises a first zone having a nass vapor transm ssion rate

val ue of at |east about 1300 g/nR2 /24 hr; and c. an absorbent core

posi tioned betweenTéki produetyhasonvenyt high reoméaide nantpemivd filac ketesiag, botinéhei n
sai d absor bent corgogg%d%@a%s@;%&gi tion collagen rewet val ue and the
rati o of said post acquisition collTagen rewet value to said mass vapor
transm ssion rate value is |l ess than about 0.05 ng/(gln2 124 hr). 2. An
absorbent article according to claim1 wherein said backsheet conprises two
or nore zones, and at |east one of the renmaining zones has a mass vapor
transm ssion rate value greater than said mass vapor transm ssion rate
value in said first zone. 3. An absorbent article according to claiml
wherein said body contacting surface conprises a topsheet. 4. An absorbent
article according to claim1 wherein said body contacting surface conprises
an elastic leg cuff. 5. An absorbent article according to claim1l wherein
sai d body contacting surface conprises an &PRl§ti c wai st feature. 6. An
absorbent arti QreduacTesteli ng tPACORNY 1 wher MViTRt | east PAGORMMUTRRAtio®
of said skin care conposition i@gng) ansferr@gmi/o4liy sai d bodymgpihaouhng
surface to said wearer's skin by normalgpaearer npidsgig and/ or body heat. 4
March 2002 79 7. An absorbent article according to claim1 wherein said

absorbent artj.cle s a normalized inte ted vap fl ux and i.d skin care
conposi ti on Pr‘%R?ira g"%f“?'@éucti on4in sai%roﬂor mal i z‘gpol nt egr at e@%gpor flux

of at | east GiropiratvepBiapent . 72 200 200 0.36
Comparative Diaper 2 72 3800 3800 0.019
Comparative Diaper 3 180 3300 3300 0.054
Example 3

Experimental size 4 diapers. structurally equivalent to commercially available
PAMPERS PREMIUM (Procter & Gamble, Cincinnati, OH) size 4 diapers. were
prepared with a topsheet having the particularly preferred composition described in Table
4.

Table 4
Test Lotion Composition

Component Description  Percent by Weight

Petrolatum! 58
Stearyl Alcohol? 41
Aloe Extract? 1

1—Auvailable from Witco, Corp., Greenwich, CT as White Protopet® IS

2—Auvailable from Procter & Gamble, Cincinnati, OH as CO1897

3—Available from Madis Botanicals, Inc., South Hackensack, NJ as Veragel
Lipoid

As noted above, the components were mixed in the melt. The melted lotion was applied
to the topsheet of the experimental diapers as 5 spaced apart stripes each stripe being



8. An absorbent article according to claim7 wherein said ski

n care

conposition provides a reduction in said normalized integrated  vapor ~f ux

of at |east about 27 percent. 9. An absorbent article accordi

ng to claim1

wherein said absorbent core has a post acquisition collagen rewet value and -
sai d ski "'WOMA2¥dnpasi ti on causes said post acquisition col PGHEHSOBARL
val ue of said absorbent core to be reduceg by at |east about 35 ng. 10. An

absorbent article according to claiml1 wherein said ratio is
about 0.04 ngl (g/n2 124 hr). 11. An absorbent article accordi

wherei n sal §253i0s |G6lAI% | 195 AN B6SH BRid ot ot 1

absor bent article accor ng to claim1l erern sa

| ess t han
ng to claim1

o Is] g’éﬁ?hhgn

about 0. 019stAgf g/ n2 124 hr). 13. An absorbent article according to claimi1

wherein said body contacting surface conprises a side panel.

14. An
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Table 5
In vivo Lotion Transfer
Wear Time Amount of [ otion Transferred
(mg/cm?)
3 Hours 0.05
6 Hours 0.07
18 Hours 0.10
24 Hours 0.17

Example 4

- This example compares the effect of lotion on skin hydration using the Skin
Hydration Measurement Test described in the TEST METHODS section below.

Commercially available Pampers Premium (Size 4) diapers, available from Procter

& Gamble, Cincinnati, OH were used to occlude subject forearms as described in the
Skin Hydration Test. The preferred lotion described in Table 4 was applied to one
forearm for each subject at one of two levels: approximately 0.07 mg/cm? or 0.17

mg/cm?. The other forearm served as a non lotioned control.

The results of this experiment are given in Table 6. The effect on skin hydration is

measured by the ratio of the area under the curve of TEWL data versus time (AUC) for

the lotioned arm to the AUC for the non lotioned arm. The calculation for AUC is given
in the TEST METHODS section, Normalized Integrated Vapor Flux values of less than
100% mean that the test condition is giving up water less rapidly (lower AUC) than the

control, an indication of reduced overhydration.

Table 6
In vivo Effect of Lotion on Skin Hydration
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1000 1f S2F" 1tg E 1e$' effect o(f Iouon transfe(r toa wearer s skin from wearing an absorbent article of
the present invention. Lotion was applied to the bottom collagen sheet 510 by the
following procedure:

1) Melt the lotion in a petri dish and allow to resolidify (cool to room temperature)
so as to form a smooth surface.

2) Preweigh a collagen sheet 510 an place carefully onto the smooth lotion
surface.
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3) Using a petri dish with a smaller diameter than used to melt and resolidify the

lotion, gently rub the collagen sheet 510 as it rests on the lotion surface.
4) Reweigh the collagen sheet 510 to determine lotion transfer.

5) Using the lotion-modified collagen sheet 510, conduct the )PACORM test as
described in the TEST METHODS section below.

PACORM values for each of the following diaper structures using the lotion-
modified collagen are listed in Table 10.

Table 10
- Lotion Barrier Effect on PACORM
Condition PACORM
(mg/cm?)
Current Art Diaper Core 1!
No Lotion 170
0.13 mg/cm? Lotion 135
Difference 35
Current Art Diaper Core 22
No Lotion 185
0.12 mg/cm? Lotion 121
Difference 64
Improved Diaper Core?
No Lotion 65
0.13 mg/cm? Lotion 24
Difference 41

1. Available from Procter & Gamble Cincinnati, OH as PAMPERS PREMIUM
2. Available from Kimberly Clark in Europe as HUGGIES
3 Improved core 28 of the present invention as described in Example 1

As can be seen from the data in Table 10, both the improved diaper cores of the present
invention (compare improved diaper core resuits to current art core results) and the lotion
of the present invention (compare lotion/no lotion results for each core) clearly reduce
transport of excess moisture into the skin analog of the PACORM test.

TEST METHODS

Moisture Vapor Transmission Rate
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The Moisture Vapor Transmission Rate (MVTR) determines the amount of
moisture adsorbed by calcium chloride in a “cup” like container that is covered by a test
specimen where the moisture source is a controlled temperature/humidity environment
(40£3°C / 75+3 % relative humidity) separated from the calcium chloride by the test
specimen.

The sample holding a cup is a cylinder with an inner diameter of 30 mm and an
inside height from bottom to top flange of 49 mm. A flange having a circular opening to
match the opening of the cylinder can be fixed by screws, and a silicone rubber sealing
ring with an opening matching the inner diameter of the cup, fits between the top flange
and the cylinder. The test specimen is positioned such that it covers the cylinder opening.
The specimen is tightly fixed between the silicone rubber sealing and the upper flange of
the cylinder so it acts as a barrier to moisture transport.

The equipment as well as the test specimen should be equilibrated to the
temperature of the controlled environment prior to testing.

The absorbent desiccant material is CaCl,, such as can be purchased from Wako
Pure Chemical Industries Ltd., Richmond, VA under the product designation 030-00525.
If kept in a sealed bottle, it can be used directly. It also can be sieved to remove lumps, or

excessive amounts of fines, if existing. It also can be dried at 200°C for about 4 hours.

The CaCl, is weighed (15.0+0.02 g) into the cup, and tapped lightly so as to level it
out, such that the surface is about 1 cm from the top of the cup.

A test sample, cut to about 3.2 cm by 6.25 c¢m, is placed flat and overlapping with
the seal over the opening, and the seal and the top flange are affixed by the screws
without over tightening. The total weight of the cup assembly is accurately recorded to
four decimal places, and the assembly is placed into the constant temperature/humidity
chamber.

After 5 hours exposure to the test humidity (without opening of chamber), the
sample is removed and immediately covered tightly with a non-vapor permeable plastic
film such as SARAN WRAP. After cooling about 30 minutes to allow for temperature
equilibration, the plastic film is removed and the assembly is reweighed.

The MVTR value is then calculated by determining the moisture increase over 5
hours due to transport through the 3 cm circular opening and converting the result to
units of “g/24h/m?”.
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Overall. this method is applicable to thin films, multi layer laminates and the like.
Experience has shown, that typical standard deviations range between 50 and 250
g/24hr/m? for averaged values of up to about 5000 g/24hr/m?.

Air Permeability

The air permeability is determined by measuring the time in which a standard
volume of air is drawn through the test specimen at a constant pressure and temperature.
This test is particularly suited to materials having relatively high permeability to gases,
such as nonwovens, apertured films and the like.

The test is operated in a temperature and humidity controlled environment, at 22+2
° C and 5042 % relative humidity. The test specimen has to be conditioned for at least 2
hours.

Suitable test equipment is manufactured by Hoppe & Schneider GmbH,
Heidelberg. Germany, under the designation “Textiluhr nach Kretschmar™. The apparatus
is essentially a bellows in a vertical arrangement, with its upper end being mounted in a
fixed position, and the lower end being releasably held at its upper position, which can be
loosened by means of a release handle to slide under controlled conditions to the lower
position, thereby increasing the volume inside the bellows by pulling air through the test
specimen which covers the air inlet opening at the upper end of the bellows. The test
specimen is firmly held to cover the air inlet opening by means of a fastening ring having
an area of either 5 cm? or 10 cm? (allows for different samples sizes and/or different
permeability ranges). If the 10 cm? ring is used, the sample should be at least 55 mm
wide, for the 5 cm? ring a sample width of at least 35 mm is required. For both, the
samples should have a length of about 150 mm.

Optionally, the sample holding device can comprise a stretching element, such as to
enable measurement of elastic materials under stretched conditions.

The equipment comprises a stopwatch (1/100 sec increments) which automatically
measures the time between the operation of the release handle, which starts the sliding of
the bellows, and the bottom of the bellows reaching its lower or stop position.
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The test is repeated once for each test sample, and should be repeated on 10

samples to provide a representative value for a material.

Hydrostatic Head

In this test an adjustable head of distilled water on the top side of a sample having
an area of about 64 cm? is increased until visible water appears on the opposite side of
the sample. The hydrostatic head where water first appears to transfer through the sample
is recorded as the hydrostatic head for that sample.

A test specimen is cut to about 10 cm by 10 cm and placed over a sample plate
having dimensions of about of 10 cm by 10 cm with a centered O-ring seal having a
diameter of about 8 cm. The sample plate has a centered opening having a diameter of
about 7.6 cm to allow observation of the bottom side of the sample during the test. The
sample plate is carefully positioned under a 7.6 cm inner diameter Perspex column that is
about 1 m tall, with a mounting flange so as to conveniently allow tightening of the
sample plate carrying the sample underneath by means of screws. Optionally. a mirror
may be positioned under the opening in the sample plate to ease the observation.

The cylinder has an sideways oriented opening with a diameter of about 1 cm to
allow connection with a pump. The opening enters the column about 1 cm above where
the sample is mounted. Optionally, a three-way-valve can be mounted in this connection
to allow easier emptying of the column after the test.

The pump is set to raise the liquid head in the cylinder to a height of 25.4 cm within
60+2 seconds after the pump is turned on.

After starting of the pump the condition of the bottom surface of the test specimen
is monitored. When the first drop falls off the test specimen, the pump is immediately
stopped, and the height in the column is recorded in millimeters.

For each material, five tests should be repeated and the results should be averaged.

Acquisition Test
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SynUrine and is available from Jayco Pharmaceuticals Company of Camp Hill, PA. The
formula for the synthetic urine is: 2.0 g/l of KCl; 2.0 g/l of Na,SO,; 0.85 g/l of
(NH,)H,PO,; 0.15 g/l (NH,),HPO,; 0.19 g/l of CaCl,; and 0.23 g/l of MgCl,. All of the
chemicals are of reagent grade. The pH of the synthetic Urine is between about 6.0 and
6.4.

Referring to Figure 3, an absorbent structure (410) is loaded with a 75 ml gush of
synthetic urine at a rate of 15 ml/s using a pump (Model 7520-00, supplied by Cole
Palmer Instruments.. Chicago, U.S.A.), from a height of 5 cm above the sample surface.
The time to absorb the urine is recorded by a timer. The gush is repeated at precisely 5
minute gush intervals until the article is sufficiently loaded. Current test data are
generated by loading four times.

The test sample, which can be a complete absorbent article or an absorbent
structure comprising an absorbent core, a topsheet, and a backsheet, is arranged to lie flat
on a foam platform 411 within a Perspex box (only base 412 of which is shown). A
Perspex plate 413 having a 5 cm diameter opening in its middle is placed on top of the
sample on the loading zone of the structurc. Synthetic urine is introduced to the sample
through a cylinder 414 fitted, and glued into the opening. Electrodes 415 are located on
the lowest surface of the plate, in contact with the surface of the absorbent structure 410.
The electrodes are connected to the timer. Loads 416 are placed on top of the plate to
simulate, for example a baby's weight. A pressure of about 50g cm-2 (0.7 psi) is achieved
by positioning weights 416, e.g. for the commonly available MAXT size 20 kg.

As test fluid is introduced into the cylinder it typically builds up on top of the
absorbent structure thereby completing an electrical circuit between the electrodes. The
test fluid is transported from the pump to the test assembly by means of a tubing of about
8 mm diameter, which is kept filled with test fluid. Thus the fluid starts to leave the
tubing essentially at the same time the pump starts operating. At this time, also the timer
is started, and the timer is stopped when the absorbent structure has absorbed the gush of
urine, and the electrical contact between the electrodes is broken.

The acquisition rate is defined as the gush volume absorbed (ml) per unit time(s).
The acquisition rate is calculated for each gush introduced into the sample. Of particular
interest in view of the current invention are the first and the last of the four gushes.
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This test is primarily designed to evaluate products generally referred to as MAXI
size products for a design capacity of about 300 ml, and having a respective Ultimate
Storage Capacity of about 300 ml to 400 ml. If products with significantly different
capacities should be evaluated (such as can be envisaged for adult incontinence products

or for smaller babies), the settings in particular of the fluid volume per gush should be
_ adjusted appropriately to about 20% of the total article design capacity, and the deviation
from the standard test protocol should be recorded.

Post Acquisition Collagen Rewet Method

Overview

The Post Acquisition Rewet Method (PACORM test) uses a material analogous to
skin (collagen) to approximate the effect of rewet on skin. The test is shown
diagrammatically in Figure 5

Materials

Collagen Film Available form NATURIN GmbH, Weinhein, Germany, under the
designation of COFFI. Film with a basis weight of about 28 g/m?is
used.

Method

1)  Cut the film into sheets with a diameter of 90 mm diameter (e.g. by using a sample
cutter device) (tweezers are to be used for all handling of the collagen film).

2)  Equilibrate the film in the controlled environment (22 +/- 2°C and at 35+/- 15%
relative humidity) for at least 12 hours.

3) At least 5 minutes, but not more than 6 minutes after the last gush of the above
acquisition test is absorbed, the cover plate and weights are removed, and the test
sample (520) is carefully placed flat on a lab bench.

4)  Four sheets of the precut and equilibrated collagen material (510) are weighed with
at least one milligram accuracy, and then positioned centered onto the loading point
of the article, and covered by Perspex plate (530) of 90 mm diameter, and about 20
mm thickness.

5) A weight (540) of 15 kg is carefully added (also centered).
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and the collagen films are reweighed.

The Post Acquisition Collagen Rewet Method value is the moisture pick up of the
collagen film, expressed in mg.

It should be noted further, that this testing protocol can be adjusted easily according
to specific product types, such as different diaper sizes, for use with other types of
absorbent articles, such as adult incontinence devices, or catamenial devices. The type
and amount of loading fluid, the amount and size of the absorbent material, or the applied
pressure may also be varied to suit individual product needs. Such modifications will be
obvious to one skilled in the art.

Teabag Centrifuge Capacity Test

While the Teabag Centrifuge Capacity Test (TCC test) has been developed
specifically for superabsorbent materials, it can readily be applied to other absorbent
materials.

The TCC test provides values, which are a measure of the retention of liquids in the
absorbent materials.

The absorbent material is placed within a "teabag", immersed in a 0.9% by weight
sodium chloride solution for 20 minutes, and then centrifuged for 3 minutes. The ratio of
the retained liquid weight to the initial weight of the dry material is the absorptive

| capacity of the absorbent material.

Two liters of 0.9% by weight sodium chloride in distilled water is poured into a
tray having dimensions 24 cm x 30 cm x 5 cm. The liquid filling height should be about
3cm.

The teabag pouch has dimensions 6.5 cm x 6.5 cm and is available from Teekanne
in Diisseldorf, Germany. The pouch is heat sealable with a standard kitchen plastic bag
sealing device (e.g. VACUPACK2 PLUS from Krups, Germany).

The teabag is opened by carefully cutting it partially, and is then weighed. About
0.200g of the sample of the absorbent material, accurately weighed to +/- 0.005g, is
placed in the teabag. The teabag is then closed with a heat sealer. This is called the
sample teabag. An empty teabag is sealed and used as a blank.
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timer is started. After 3 minutes, the centrifuge is stopped.

The sample teabag and the blank teabag are removed and weighed separately.

The Teabag Centrifuge Capacity (TCC) for the sample of absorbent material is
calculated as follows:

TCC = ([(sample teabag weight after centrifuging), (blank teabag weight after
centrifuging) - (dry absorbent material weight)] -~ (dry absorbent material
weight)].

Also, specific parts of the structures or the total absorbent articles can be measured.
such as "sectional" cut outs, i.e. looking at parts of the structure or the total article.
whereby the cutting is done across the full width of the article at determined points of the
longitudinal axis of the article. In particular, the definition of the "crotch region" as
described above allows to determine the "crotch region capacity”. Other cut-outs can be
used to determine a "basis capacity” (i.e. the amount of capacity contained in a unit area
of the specific region of the article. Depending on the size of the unit area (preferably 2
cm by 2 cm) the defines show how much averaging is taking place, naturally, the smaller
the sample size, the less averaging will occur.

Lotion Transfer Measurement

Overview
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e.  Caregiver will to have child refrain from swimming from the evening before the
study until after completion of the study.

f.  Preferably, infants who have infrequent bowel movements
Exclusion Criteria

a.  The infant has been ill within the last four days

b.  Diarrhea (soft stool) any time during the four days before the test

c. Medication which might increase frequency of bowel movements (e.g., oral
antibiotics, anti fungal agents, corticosteroids)
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Tape Release Powder Baby powder (comprising only talc and fragrance) available from
Johnson & Johnson. New Brunswick, NJ

Surgical Gloves Available from Best Manufacturing Co., Menlo GA, as product
6005PFM.

Extraction and Analysis

Extraction Solvent Dichloromethane, available from Sigma-Aldrich of St. Louis, MO

as 27056-3
Steary alcohol Aldrich 25876-8
1-Hexadecanol Aldrich 25874-1

Dispensing Flask 10 ml

Gas Chromatograph Flame ionization Detector, Hewlett Packard Model 5890 is
suitable.

Column Capillary column: Chrompack CP Sil-5 CB, 2 meters X 0.25 mm
id, 0.12 micron film thickness fused silica capillary (no
substitutions)

Instrumental Data ~ Must be able to reproducibly determine areas of peaks of
System " interest.
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Method

In Vivo Transfer

A. Confirm from the subject's caregiver that the subject has been bathed within
the last 24 hours and that no lotions, powders, etc. have been applied to the
diapered region of the subject's skin since bathing.

B. Wearing the surgical gloves, place the subject on the table and remove his/her
diaper.
C. Turn the subject on his/her stomach.

D. Remove the release liner from a TEGADERM tape and lightly brush J&)J
Baby Powder over the adhesive surface (Wear surgical gloves, or the like,
during application to prevent contamination of the tape). Provide sufficient
powder such that there is a light coat of powder over all of the tape except the
edges. (This step is done to keep the tape from adhering too aggressively to
the child's skin.).

E. Figures 4A and 4B illustrate placement location for the TEGADERM tape,
shown in those figures as tape 700. Apply the tape 700 to the child's right
buttock. The tape 700 is to be applied to the highest point on the child's
buttock immediately adjacent to, but not in, the child's gluteal groove. A
second tape 700 may be applied to measure transfer at two time increments or
the effect of an additional diaper. If a second tape is used, apply the tape 700
on the left buttock using the procedure described above.

F. Change diapers according to the following protocol: 3 hour transfer time—!1
diaper; 6 hour transfer time—2 diapers (change at 3 hours); 24 hour transfer
times ad lib by caregiver. For 24 hour transfer times the following additional
instructions are to be followed:

1. Use only water and a washcloth for cleaning the diapered area for the
duration of the test. Do not use baby wipes. Avoid touching the area
around the tapes with hands or any cleaning implement.

2. Do not use skin care products (lotions, ointments, creams, soap, etc.) for
the duration of the test.

RECTIFIED SHEET (RULE 91)
ISA/EP
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3. Do not bathe the subject for the duration of the test.
4. Use only the test diapers. Record the time of each diaper change.

5. Record the time of any bowel movement and clean the subject with water
and a wash cloth.

Record the time each diaper was applied for all test diapers.
Recall the subject near the end of the predetermined transfer time.

Remove the test diaper. If the child has had a bowel movement, the study
personnel should remove the tape 700 and discard it (the subject has then
completed the test and data from that subject are not included in the analysis).
If the subject has urinated. the tape 700 will be acceptable for analysis as
described below.

Test facility personnel should wear surgical gloves and remove the tape 700
by grasping the edge of the tape 700 with tweezers and gently peeling the
remaining portion of the tape 700 from the skin.

Place the used tape 700 in one of the glass jars and close the lid. Make sure
the jar is properly labeled for subsequent sample identification.

At the completion of the test collect all of the samples in the jars for analysis
as described below.

Extraction and Analysis

This method is designed for use with the preferred skin care composition, the skin

care composition of Example 3. One of ordinary skill in the art will recognize what

adaptations may be necessary to extract and analyze the level of other skin care

compositions. In principle: 1) one of the major ingredients of the composition is

extracted from the skin analog using an appropriate solvent; 2) gas chromatographic or

other appropriate quantitative analytical techniques are then used to determine the level

of the major ingredient in the extract; 3) amount of skin care composition is calculated

per unit area based on amount of major ingredient in extract and the area of the tape.

Internal Standard/Extraction Solvent
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Prepare an internal standard/extraction solvent by accurately weighing 100+2 mg of 1-
hexadecanol into a small beaker. Dissolve the 1-hexadecanol in dichloromethane and
transfer to a 1 liter volumetric flask. Rinse the beaker 3 more times with dichloromethane
transferring each rinse portion to the volumetric flask. Fill the volumetric flask to volume
and mix well. This solution will be used to deliver the internal standard and extract skin
care composition from the tapes. When not being used, this container should be kept
tightly capped to prevent evaporation of solvent.

Calibration Standard

Prepare a calibration standard of known concentration by accurately weighing (+0.1 mg)
10 1 mg of the stearyl alcohol into a 100 ml volumetric flask. Record the weight of
stearyl alcohol used. Add the internal standard/extraction solvent to the flask and mix to
dissolve. Fill to volume and mix well. When not being used, this container should be
kept tightly capped to prevent evaporation of solvent. This solution will be used to
determine the relative response of the stearyl alcohol to the 1-hexadecanol internal
standard for calibration of the instrument.

Preparation and Calibration of the Gas Chromatograph

All equipment should be installed, operated and maintained according to manufacturer's

recommendations.

Install the column and check all the gas flows with the column oven at 100 °C and the
injection port and detector at operating temperatures. The GC will be operated under the
following conditions:

Carrier Gas: Hydrogen (Helium may be used); flow rate 1.5
ml/min
Injection Port: 325 °C; Split vent flow 30 ml/min; Septum purge 2

ml/min; straight through liner with glass wool plug;
Merlin microseal.

Injection volume: 2 ul split

FID Detector: 350°C; set gas flows according to manufacturer
suggestions. Typical gas flows are 400 ml/minute for air,
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30 ml/minute for hydrogen and 30 ml/minute for  the
auxiliary (make up) gas.

Column Oven: 100 °C ramped at 15 °C / minute to 325 °C; hold for
10 minutes

Insure that all connections are tight and leak free. Ignite the detector and allow it to
stabilize. Condition the column at 325 °C for 30 minutes. Clean the syringe with
dichloromethane as needed. The syringe should also be rinsed with dichloromethane
several times after each injection. Make several blank runs with injections of
dichloromethane to ensure that a good baseline is obtained and that no extraneous peaks
are present in the chromatogram. If extraneous peaks are present or baseline is not
suitable, trouble shoot and correct problem(s).

Calibrate the instrument using the calibration standard prepared previously. Consult the
data system manufacturer's instructions for the proper sequence of operations.
Calculations should be performed in a manner similar to that described in
CALCULATIONS below in order to provide the desired result.

Sample Analysis Procedure

1) Remove the lid from the sample jar and add 10 mi of the extraction solvent/internal
standard solution using the dispensing flask. Replace the cap and swirl the contents to
insure that the tape 700 is not adhering to the sides of the jar and is totally submersed
in solvent. Repeat for all samples.

2) Allow the samples to sit 16 hours (typically done overnight).

3) Swirl the contents of the jar to mix. Using a transfer pipette, transfer an aliquot of the
sample extract to a properly labeled autosampler vial. Cap the vial. Replace jar lid
and retain until analyses are complete. Repeat for all samples.

4) Place the vials in the autosampler in random order and start the analyses using the
GC conditions described above. The first vial should be a dichloromethane blank.
Several "check" standards should be placed (about every 20th sample) through out
the run to verify correct operation.

5) At the completion of the run, check each chromatogram to insure proper analysis. If a
problem is suspected, trouble shoot and correct. Reanalyze samples as needed.
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Response factor (Rf) = —--=-n-- h, Q— X 10
weight it Area gy

where Areajnst GC peak area for the internal standard in the calibration standard

Area gy GC peak area for the stearyl alcohol in the calibration standard

weight jhet  actual micrograms of the internal standard used to prepare internal
standard/extraction solvent

weight g  micrograms of the stearyl alcohol used to prepare the calibration
standard

Test Sample Calculations

Calculate the total micrograms of stearyl alcohol in each test sample using the peak areas
from the test sample chromatogram in the following equation:

Area gy weight inet

i
|

!
>~
=
-
b

Total Hg SA

where Areains;  GC peak area for the internal standard in the test sample

Area g3 GC peak area for the stearyl alcohol in the test sample

weight jnet actual micrograms of the internal standard used to prepare internal
standard/extraction solvent
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Skin Hvdration Measurement Test

Overview

This method is suitable for technical investigation of the effect of diaper products
on skin hydration. The test measures hydration of adult skin that has been occluded using
a diaper product for a controlled amount of time as an in vivo model of similar effects on
infant skin. The test is based on methodology that is broadly used by the art to measure
skin hydration. Adult subjects are used rather than infants because: 1) adult subjects can
be instructed and 2) adult subjects are better able to control their movement during the
test with a resulting reduction in test variability.

This test is a randomized, paired comparison test where each subject serves as her
own internal control. Eighteen (18) qualified female subjects per test condition receive an
application of a test diaper product to each volar forearm for two hours. For evaluation of
the effect of a topsheet, prior to diaper product application, one arm may receive an
application of a test lotion at a predetermined level. The diaper product will then be
loaded three times during the two hour period, followed by a 20-minute measurement
period. Such testing should be conducted at a qualified clinical research organization
(CRO) and should comply with good clinical practices (GCPs).

Method

General Discussion

Subjects will enter and remain for the duration of the test in an environmentally
controlled room with a temperature of 20-25°C and a relative humidity (%RH) of
40%=£5%. Records of temperature and humidity are maintained at the research site.
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Depending on the test products being considered, female subjects who qualify to
receive the test materials may receive an application of a diaper product on one volar
forearm, on both volar forearms, lotion to one volar forearm 600 and a diaper product to
both volar forearms, or other combination as may be required for comparison of skin
hydration. When lotion is used, it is pre-measured and applied by a technician to the
center of the test area 610 which is located about halfway between a subject's wrist and
elbow 620 as shown in Figure 4 and spread using a circular motion unti! the entire area
620 is covered. Each diaper is loaded with approximately 70 mls of a sterile saline
solution on initial application and again at 40- and 80-minute intervals during a 120-
minute application period. Diapers are worn for the entire two hour period. Water
evaporation rates are measured at several time points before and after diaper treatment on
each volar forearm. Water evaporation rates (TEWL) are measured using a ServoMed
Evaporimeter.

All equipment should be calibrated prior to starting the test. Between readings,
allow the ServoMed Evaporimeters to calibrate on their own. Pumps should be calibrated
following each subject to be sure they are delivering the required 70 ml. The warm bath
should be turned on and filled with the sterile saline solution at least 30 minutes prior to
the first loading each day so the temperature can be brought up to the required setting
(37£0.2 degrees Celsius). In addition. the saline should be changed daily.

Pre-Wrap Procedures

Each volar forearm will serve as a test area. The forearm should be marked using a
template indelible markers prior to application of the test article (Figure 5). The area to
be marked should be 2 inches X 2 inches (5 centimeters X 5 centimeters). A 0.5 inch
(1.25 centimeter) circle should be marked in the center of this area. The template for
marking measurement area is centered on the forearm by using the midpoint 630 between
the elbow and wrist as the midpoint of the marking template.

Each subject will have a 30-minute equilibration period in the
temperature/humidity controlled room prior to being treated. At the end of the
equilibration period, baseline TEWL measurements are obtained from each subject by
placing the evaporimeter probe within the marked circle on each arm prior to application
of the test material(s). The evaporimeter probe is left on the skin for 60 seconds with data
being collected after the first 20 seconds. See Figure 5.

Lotion



# 10 # ffg=gPgbgg|[: A410 # 4"10%H& ()-g y10%#H& () - &10%KH#& () -

1096KH& () -
1096KH& () -
#109H& ( %
& () - 10X#

14" 1096H& ()- MLOY%H&E () - ghhi e Zii|[:A410 # 2@0%@#8&’(
o 109KHE () - $) 4" 109KHE ()-S % " 109%HE () - f

oAbdds M Wej fjzj vUA10 O#Y10% ! & ()- 10%# & ()
Sl

6 "1096#& ()-f 410%#& ()-zjj' kBKkI | {zgvtﬁ%“m’“”“

j PO 10%#& ()- POM'10% # & ()- i POm'10%#t&2()-'9n'10% & ()- P, G'10%]
& ()- ), G 10%HCE () -1 I mnmm|[:vU410

When lotions are one of the test conditions, one test area is coated with a pre-
weighed amount of lotion product, prior to application of the diaper product to the volar
forearms. Lotion is weighed out using a four place scientific balance. The amount of
lotion as weighed should yield the desired dose level (mg/in? or mg/cm?) when applied to
the entire test area 620. Lotion is weighed separately for each subject and the actual
weight recorded on the data collection form.

Lotion is applied by a technician at the center 610 of the pre-marked template and
applied in a circular motion until the entire square test area 620 is evenly coated. Gloves
(latex or vinyl type) should be used for applying lotion to avoid contamination of the
lotion product. Post-lotion baseline measurements are taken 5 minutes+30 seconds
following lotion application (immediately prior to application of the diaper product) by
placing the evaporimeter probe within the marked circle. The evaporimeter probe is left
on the skin for 60 seconds with data being collected after the first 20 seconds. The "post-
lotioned" baseline measurement is done approximately five minutes after the initial
baseline measurement on the non-lotioned arm to maintain consistency in timing for both
arms.

Arm Wrap Procedures

This procedure involves application of diaper product to each test area.

Weigh each diaper before wrapping and loading. Diapers have been pre-marked
inside and outside with 2 inch by 2 inch (6 cm by 6 cm) squares. These will correspond
to the loading area and are wrapped directly over a similar mark on the forearm. Place the
end of the dispensing tube on the mid-forearm (approx. center of the premarked area)
Then, place the armband on the subject with the target loading zone, marked on the outer
side of the diaper, directly over the end of the dispensing tube. NOTE: Both arms are
wrapped with diapers (one diaper per arm), one at a time, always starting with the left
arm. The diapers are wrapped with consistent pressure for each panelist. Products codes
are randomized for each panelist. The eye of the dispensing tube should be facing the
diaper. Hold armband in place by fastening the tapes on the diaper to the diaper, then
securing with additional adhesive tape as necessary. The end of the diapers are folded so
they do not overlap the loading and measurement areas.

Diaper application is staggered over time to insure that removal times are
sufficiently separated from each other to allow timely execution of all subsequent
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evaluations. Time zero for arm band application is defined as the moment when taping of
the arm band to the skin is complete.

Loading Procedures

The diaper is loaded with approximately 70 mls of a sterile saline (0.9% sodium
- chloride) solution three times during the course of a 2 hour period (120 minutes). The
saline is kept in a warm water bath to ensure it is warmed to body temperature (37 + 0.2
degrees C). The test articles are loaded using a Masterflex pump set to deliver 10 ml
solution per second. Each pump is fitted with plastic tubing with a dispensing nozzle to
direct the saline into the test article attached. Loading is done immediately after
application of the test article, at 40 minutes and again at 80 minutes. During loading, the
loading area should be tumed so the volar part of the forearm is facing the floor. The
nozzle is inserted and positioned directly between the skin and the diaper in the
demarcated areas. the nozzle is oriented so the stream delivers the solution into the diaper
surface. The nozzle is removed and reinserted for the next loading. At the end of the 2-
hour period the diapers are removed and TEWL measurements made at the designated
site within the test area 620.

TEWL Procedures

Immediately following diaper removal, place the probe of the Servo Med
Evaporimeter (See Observations and Measurements section below) on the subject's
forearm at the same sites where the baseline readings were taken and begin data
collection. The evaporimeter probe is left on the skin for 60 seconds with data being
collected after the first 20 seconds. Measurements are taken at 0, 5, 10, 15, and 20
minutes following armband removal.

Data Analysis

TEWL values collected serially over time can be analyzed by evaluating the total
area defined by the TEWL decay curve (AUC). This calculation is based on the
assumption that TEWL values will eventually decay to a baseline level (as estimated by
the post-lotion baseline reading) approximately following an exponential decay curve:
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f(t) = c x edt

where: ¢ represents the initial height of the curve at time 0 and d represents the rate of
decay. The total area (AUC) between the x axis and such a curve (extrapolated to
infinity) is an approximation of the total hydration. These factors and the corresponding
AUC can be determined for each treatment site and subject as follows:

1) Subtract the baseline value from each of the TEWL measurements taken at 0, 5.
10, 15. and 20 minutes. If any TEWL value is smaller than its corresponding
baseline value, then use a modified baseline value calculated as 0.99 multiplied
times the smallest of the 0, 5, 10, 15, and 20 minute TEWL values.

2) Calculate the natural log for each difference.

3) Fit a regression line utilizing known mathematical techniques, such as least
squares, using each time point as an x value and the log transformed difference
in TEWL value at this time point as a y value.

4) Calculate AUC in g/m? as
AUC=-60x(e?)/b
where a is the intercept and b the slope determined by step 3.

5) Calculate the difference in AUC between the test treatment site and the control
treatment site.

The test minus control site AUC differences may be analyzed using a paired t-test, or, if
the AUC differences do not appear to be normally distributed, a nonparametric test (e.g.,
Wilcoxon's Signed Rank Test) may be used.

To evaluate the immediate effect of a treatment on skin surface moisture, t, TEWL
values (where t, is the TEWL measurement made immediately after removing the diaper)
corrected for baseline (i.e., t, - post-lotion baseline) also may be compared between
treatments by paired t-test.

An alternate means to compare treatment differences on skin hydration is
Normalized Integrated Vapor Flux which shows the relative hydration of test and control
conditions. Normalized Integrated Vapor Flux may be calculated as follows:
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2)  Calculate the Normalized Integrated Vapor Flux as:
(AUC, ) (AUC_) X 100

Test Population

Eighteen (18) healthy adult female subjects per test condition are used. During
testing, a subject's hand and arm movement is limited to low or no movement activities
such as reading. Activities such as writing and knitting will not be permitted.

Inclusion Criteria
a. Healthy adult female ages 18 to 55.
b. Subjects should wear short sleeves or sleeveless clothing.

c. Subjects are willing to rest in the Evaporimeter measurement room for approx. 30
minutes before the baseline measurements are taken and for the required testing
period.

d. Subject agrees to refrain from using body washes or soaps which contain moisturizers
beginning the evening prior to the test.

e. Subject agrees to refrain from using lotions, creams or skin moisturizers beginning the
evening prior to the test.

Exclusion Criteria
a. History of atopy or other chronic dermatological conditions.

b. Damaged skin in or around the test site, including sunbum, active dermal lesions or
scars.

c. Smoking within two hours of the baseline TEWL readings and/or before the last
evaporimeter measurement is finished.
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! CE\iuring the test period before the last evaporimeter measurement is finished.

e. Caffeine within two hours of the baseline TEWL reading and/or during the test period
before the last evaporimeter measurement is finished.

f. Perfume or cream/lotion applied on either forearm during the test period and/or before
the last evaporimeter measurement is finished.

g. Medication which might influence the skin condition, e.g. corticosteroids taken orally
or topically applied on the measurement site.

h. Physical work after diaper armband application which might cause sweating. Subjects
will remain at the test center under the direct supervision of the test staff throughout
the test. Subjects are confined to a chair in order to keep movement and exertion to a
minimum.

Test Materials

Specific test materials are defined by the experimental conditions.
Observations and/or Measurements

Trans Epidermal Water Loss (TEWL)

The primary measurement method is TEWL measurement using the ServoMed
Evaporimeter (suitable apparatus is available from Servomed AB, Stockholm, Sweden as
Model EP1). The apparatus should be calibrated and operated according to the
manufacturer's instructions. Measurements are taken at baseline (prior to armband
application), 5 minutes after lotion application (for tests where a lotion is one of the
conditions), 0 minutes after armband removal, and then again at 5, 10, 15 and 20 minutes
after armband removal. These measurements are taken for 60 seconds with data being
collected after the first 20 seconds. The remaining 40 seconds of data are averaged by the
evaporimeter software to give a mean TEWL value (gm/m?/hr). If data are manually
collected, an average of the 40, 50 and 60 second readings should be used.

The disclosures of all patents, patent applications (and any patents which issue
thereon, as well as any corresponding published foreign patent applications), and
publications mentioned throughout this description are hereby incorporated by reference
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c. an absorbent core positioned between said body contacting surface and said

backsheet, wherein said absorbent core has a post acquisition collagen
rewet value and the ratio of said post acquisition collagen rewet value to said

mass vapor transmission rate value is less than about 0.05 mg/(g/m? /24 hr).

2. An absorbent article according to claim 1 wherein said backsheet comprises two
or more zones, and at least one of the remaining zones has a mass vapor
transmission rate value greater than said mass vapor transmission rate value in

said first zone.

3. An absorbent article according to claim 1 wherein said body contacting surface

comprises a topsheet.

4. An absorbent article according to claim 1 wherein said body contacting surface
comprises an elastic leg cuff.

5. An absorbent article according to claim 1 wherein said body contacting surface

comprises an elastic waist feature.

6. An absorbent article according to claim 1 wherein at least about 0.07 mg/cm? of
said skin care composition is transferred from said body contacting surface to
said wearer's skin by normal wearer motion and/or body heat.
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7.

8.

9.

10.

11.

12.

13.

14.

An absorbent article according to claim 1 wherein said absorbent article has a
normalized integrated vapor flux and said skin care composition provides a
reduction in said normalized integrated vapor flux of at least about 5 percent.

An absorbent article according to claim 7 wherein said skin care composition
provides a reduction in said normalized integrated vapor flux of at least about 27
percent.

An absorbent article according to claim 1 wherein said absorbent core has a
post acquisition collagen rewet value and said skin care composition causes
said post acquisition collagen rewet value of said absorbent core to be reduced
by at least about 35 mg.

An absorbent article according to claim 1 wherein said ratio is less than about
0.04 mg/(g/m? /24 hr).

An absorbent article according to claim 1 wherein said ratio is less than about
0.03 mg/(g/m? /24 hr).

An absorbent article according to claim 1 wherein said ratio is less than about
0.019 mg/(g/m? /24 hr).

An absorbent article according to claim 1 wherein said body contacting surface
comprises a side panel.

An absorbent article for absorption of bodily fluids deposited by a wearer, said

absorbent article comprising:

a. a liquid permeable topsheet having a lotion disposed on a body contacting
surface thereof, wherein said lotion is transferred from said body contacting
surface to said wearer's skin by contact, normal wearer motion and/or body

heat at a level for reducing skin overhydration;
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b. a liquid impermeable backsheet, wherein said backsheet comprises a first
zone having a mass vapor transmission rate value of at least about 1300
g/m? /24 hr; and

¢. an absorbent core positioned between said body contacting surface and said
backsheet; wherein said absorbent core has a post acquisition collagen
rewet value and ratio of said post acquisition collagen rewet value to said
mass vapor transmission rate value is less than about 0.05 mg/(g/m? /24 hr).

15. An absorbent article according to claim 14 wherein at least about 0.07 mg/cm? of
said lotion is transferred from said body contacting surface to said wearer's skin
by normal wearer motion and/or body heat.

16. An absorbent article according to claim 14 wherein said lotion has a zero shear
viscosity between about 1.0 x 10° centipoise and about 1.0 x 10® centipoise.

17. An absorbent article according to claim 14 wherein said absorbent article has a
normalized integrated vapor flux and said skin care composition provides a
reduction in said normalized integrated vapor flux of at least about 5 percent.

18. An absorbent article according to claim 14 wherein said absorbent core has a
post acquisition collagen rewet value and said lotion causes said post
acquisition collagen rewet value of said absorbent core to be reduced by at least
about 35 mg.

19. An absorbent article according to claim 14 wherein said ratio is less than about
0.019 mg/(g/m? /24 hr).



