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- 10 The present invention relates to di sposable absorbent articles
such as di apers, i ncontinence articles; sanitary towels, _trainin
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Background of the Invention Di sposabl e, absorbent articles such as
di apers, incontinence articles, sanitary towel s, training pants and
the like are well know in the art. Typically, disposable absor bent

articles conprise a liquid pervious topsheet that faces the wearers 20
body, a liquid inpervious backsheet that faces the wearers clothing, an

absor bent core interposed between the liquid previous topsheet and the
backsheet, and nmeans to keep the core in fixed relation to the wearers
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t he absorbent article, with the intention that the di scharges do not

accunul ate on or

10
The present invention relates to disposable absorbent articles such as diapers,
incontinence articles, sanitary towels, training pants and the like, and in particular
to the controi of their hydration effect on the human skin. '
15 Background of the Invention

Disposable, absorbent articles such as diapers, incontinence articles, sanitary
towels, training pants and the like are well know in the art. Typically, disposable
absorbent articles comprise a liquid pervious topsheet that faces the wearers

20 body, a liquid impervious backsheet that faces the wearers clothing, an absorbent
core interposed between the liquid previous topsheet and the backsheet, and
means to keep the core in fixed relation to the wearers body.

The absorbent core needs to be capable of acquiring, distributing, and storing
25 discharges initially deposited on the topsheet of the absorbent article. Preferably
the design of the absorbent core is such that the core acquires the discharges
substantially immediately after they have been deposited on the topsheet of the
absorbent article, with the intention that the discharges do not accumulate on or
run off the surface of the topsheet, since this may resuit inlinefﬁcient fluid
30 containment by the absorbent article which may lead to wetting of outer garments
and discomfort for the wearer. After the insult, it is an essential functionality of the
absorbent article to retain the discharged fluids firmly So as to avoid over-hydration
of the skin of the wearer. If the absorbent article is not well functioning in this
respect, liquid coming from the absorbent core back to the skin - also often called
35 “rewet" - can have detrimental effects on the condition of the skin, which can for
example be observed by skin irritations.



run off the surface of the topsheet, since this may result in inefficient
fluid 30 containnent by the absorbent article which nay lead to wetting of
outer garnments and disconfort for the wearer. After the insult, it is
an essential functionality of the absorbent article to retain the

di scharged fluids firmy so as to avoid over-hydration of the skin of
the wearer. |f wbewasdseor bent article is not well functioning IPCTUS9%04807
respect, liquid conming fromthe absorbent cdre back to the skin - also
often called 35 "rewet" - can have detrinental effects on the condition of
t he skin, which can for exanpl e be observed by skin irritations.
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to have Qelghty aguikitieh liteYlanaiediBudiaidinédan the one of the absor bent
core, and may generally be characterized as being substantially
hydr ophobi c. 20 In EP 0 312 118 it is said that some |liquid m ght

remai n i n the EP&h3pd 1 8|(Meyer) slistloses an absorbent article with a fibrous topsheet with
larger pores than the pores of the underlying transport layer, which in turn has
lager pores'than the underlying absorbent body. Further, the transport layer has to
have a hydrophilicity which is less than the one of the absorbent core, and may
* generally be characterized as being substantially hydrophobic.

In EP 0 312 118 it is said that some liquid might remain in the transport layer and
in the topsheet, so as to cause a wet feel on the surface. In order to overcome this
problem, it is proposed in EP 0 312 118 to exploit the resilient compressibility of
the transport layer, such that in use under the pressure exerted by the baby, the

25 pores become smaller and then can dry out the topsheet and transport the fluid
away into the underlying absorbent body.

in accordance with the development direction of these various approaches, the
tools to assess the performance of such structures were generally aiming at
30 measuring the liquid transfer - either from the surface of the absorbent structure
into the structure itself often referred to as the acquisition, or within the absorbent
structure referred to as distribution. -

-

On the other hand the rewetting from the absorbent structure has been tested,
35 either by using in-vivo methods or by using laboratory tests.
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_ hydration occurs in combination with mechanical stress such as chafing.
However, all in-vivo methods have in also common, that the comparison of
absorbent structures or articles for development purposes is cumbersome. Apart
20 from the fact of needing test persons as such, individual parameters' of the test
persons - such as varying reaction to certain room conditions as temperature or
relative humidity - are responsible for a large variability in the test resuilts. In order
to still get meaningfui data, the number of test persons must be increased to
substantial amounts.
25
Hence, significant effort has already been put against evaluating absorbent
articles and structures under reproducible and easy to execute laboratory
conditions, whereby mostly the human skin is replaced by standardized fluid pick-
up filter paper. Essentially, these methods are based on the "capillary rewet”
30 principle, whereby a test sample is loaded with a certain amount of test fluid, such
as synthetic urine. After a certain time such as to allow for equilibration and
preferably under a certain pressure, the pick up filter paper as "skin replacement”
is placed on top of the surface of the loaded structure for a certain time, under a
certain pressure. The pick-up filter paper is well defined such as by porosity, basis
35 weight, or absorbency. Due to the capillary forces of its pores, _it is sucking up
readily available moisture (i.e. "“free" moisture not being bound such as through
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handl i ng eval uation protocols, for exanple a
"post-acqujsition-rewet-test" indicates, that during the first part

of the conbi nedoWevarodiesa Aests| have slgnificant deawhagkan 3a T8 ag Hibey are only
sensitive to liquid moisture, which is present in capillaries larger then the

capillaries of the pick-up medium. in particular upon development of better
absorbent products, it has been found that not only the small amounts of liquid in:
relatively small pores (i.e. smaller than the pores of the filter pick up paper) can
20  still contribute significantly to the overhydration of the skin of the wearer, but that -
also the moisture released by the skin itself in the form of sweat can have .
significant negative effects on overhydration of the skin, such as when covered
with an impermeable material. This latter situation is often referred to as
"occlusion”, and of particular relevance for the non-absorbent regions in the'
25 absorbent article, often referred to as "chassis" or "peripheral” elements.

Anocther approach to assess the performance of such articles has been proposed
by Lask et al. in EP-B-312919, whereby the surface moisture e.g. of an absorbent:
article is correlated to the reflection and scattering of a light beam. However, also
30 this test is only directed towards the liquid moisture of the surface, and - even if it
might have less limitations with respect to capillary size at the lower detection limit
- is relying on essentially isotropic and homogeneous properties throughout the

topsheet layer.

35  With improvements in the performance of absorbent articies, the ability of the
known methods above to distinguish different products has decreased, such



test specinen is studied, whereas the rewet assessnent is then carried out

i n the second part of the test. 10 A nunber of such tests have
“been described, such as in WO 93/02 188 (CGuidotti et al.); EP-0 039
974 (Mullane); EP 0 278 601 (Kobayashi); EP 0 539 703 (Hanson). 15

However, these tests have significant drawback, in so far as they are on

sensitive to |i QUO@TBEst ure, which is present in capillaries ﬂﬁ%ﬁ@?w@ﬁ@h

t he " capillaries of the pick-up medi-um 3In particular upon devel opnent

of better absorbent products, it has been found that not only the

smal | amounts of liquid in relatively small pores (i.e. smaller than

the pores of the filter pick up paper) can 20 still contribute
significantly t(prédﬂﬁ:m\&:hiwdfgabta@ﬂcaui' ideaticdl i performhhce e aay tesbut'evérhaﬁou h

o oni Heane! v oiehrlaf R ehek Wer deBctebiif theluef (Jnb AbRBENEARALs 1| Rave

significant negative e S8R "over ration n suc
cover ed with an |rrperrreable rraterlal. This latter situation is often

referred to as It has nowcuéeuSduﬁbvereainnbavébwbéhtcarhGEs lcah edeaprogided rwithRitherto

non- absor be”%,,r%g. %dé ehh?ae%c”frmarﬁgswlthe'} Fo' Conftblifid e’ Shbs& 'f AR
chassi s" or ™ "per appr oac 0 assegs Ih
per f or mance of @9&W%F'¥?@'F@s°"ﬁ§§sb'@éwdfﬁl?ﬂosed by Lask et al. in

EP- B- 312919, whereby the surface noisture e.g. of an absorbent article

is correlated t r

also 30 this tgsishlqss orﬂgfeg cm ?owar S %‘ﬂ R{oj afgll'd'%Q'St@?Wne rIZf%cgémly
surface, and - @iftefentiating ihe absm Ificles | with TP$|-?ﬁ°3 d0i et impast aes thee skino
capillary silge aydtakien.| Thisr |sdhttﬂert achiievedribly not only fosusisg wnniheoskin hydration

essentially i SOichior 3¢ BOSBIRNSRUS .ersnswﬁa, b QiR Utboty"Raded with the

topsheet | ayer or rance

articles, the alifyidigodiy ‘E"ﬁ@"rgeges sR?fb\ﬁﬁ HERS ome é‘lf)‘éﬁ}eﬂ‘{"éﬁ a?"schﬁblﬁ“%tﬂ"ais of
di-fferent produstfficieatly bigbrliqaidasbntent,diut also in the zones of tha@b@drLRMmS GRicle which

PCT/ US97/ 04807 are generally not being wetted by such liquids. 5
15 :
Summary of the Invention

The present inventions aims at providing a disposable absorbent article covering

. certain parts of the body of the wearer and comprising distinct areas including a

20 loading area, a storage area and a chassis area, whereby the absorbent article

has a Skin Hydration Value of less than 1300, preferably less than 600, more

preferably less than 300 as defined by the method described hereinafter; said Skin

Hydration Value of the total article reflects the impact of the individual Skin

Hydration Values of the respective areas of the articles; the definition of said

25 individual Skin Hydration Value according to methods specific fo the area,
represents another aspect of the present invention.

Brief Description of the Drawings

30 Fig. 1 exemplifies a simplified absorbent article, exemplifying a diaper;
Fig. 2 describes an acquisition test, which can be carried out before the Skin

Hydration Value testing.
Fig. 3 shows the Skin Hydration Value test set up.

35



products achieving practically identical performance in said test, even

t rough significant differences were detected by the user of the
absorbent articles. It has now been di scovered that absorbent
articles can be provided with hitherto 5 unprecedented performance with
respect to controlling the inpact of the absorbent article on the
skin hydrati onwo9736s62 This is achieved by relying on a new ephusbisiser
realistically and efficiently differgntiating the absorbent articles
with respect to their inpact on the skin 10 hydration. This is further
achi eved by not only focusing on the skin hydration | mpact of the
absorbent article in zones which are either directly |oaded wth the

| i quid bodily discharges such r | fluids, or fecal
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The term "disposable” is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as an absorbent article
-(i.e., they are intended to be discarded after a single use and, preferably, to be
recycled, composted or otherwise disposed of in an environmentally compatible
20 manner).

An absorbent article generally comprises
- an absorbent core (which may consist of sub-structures);
- a fluid pervious topsheet;
25 - afluid impervious backsheet;
- optionally further features like closure elements or elastification.
A specific embodiment of an absorbent article of the present invention is the
disposable absorbent article, diaper 20, shown in Figure 1. As used herein, the
term “diaper” refers to an absorbent articie generally worn by infants and
30 incontinent persons that is worn about the lower torso of the wearer. It should be
understood, however, that the present invention is also applicable to other
absorbent articles such as incontinent briefs, incontinent undergarments, diaper
- holders and liners, feminine hygiene garments, and the fike.

35 Figure 1 is a plan view of the diaper 20 in its flat-out, uncontracted state (i.e. with
elastic induced contraction pulled out} with portions of the structure being cut-
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Det ai | ed Description of the Invention Absorbent Articles As
used herein, the term "absorbent. articles” refers to devices which absorb
and 5 contain body exudates, and, nore specifically, refers to devices
whi ch are pl ace®wo9736s62agai nst or in proximty to the body of PEEURAMENT to
absorb and contain the various exudat ed di scharged fromthe body.
Such exudates conprise the body discharges for the rel ease of which the
absorbent article is primarily worn, such as urine and faeces for baby

di apers, 10 faeces and/or urine for adult incontinence products,
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di aper hi demey diedassembled in aaivariely of wekkaownr eanfigurations, plre@srrad<dtape35
Figure 1 is a plofigifativhsl afehedelicibed générally tin fU.8t - Pafent UDBB000BC leRfitled -

state (i.e. wt, [ ons
state (e urJgoBg?ctgﬁll e28idepomEHS 56 BRRbESHS dbdt WHich R¥lida Y 'Kenhi &
Buell on January 14, 1975; and U.S. Patent Application Serial No. 07/715,152,
allowed, "Absorbent Article With Dynamic Elastic Waist Feature Having A
20 Predisposed Resilient Flexural Hinge", Kenneth B. Buell et al. filed June 13, 1991.

The backsheet 26 is positioned adjacent the garment surface of the absorbent

core 28 and is preferably joined thereto by attachment means (not shown) such as
those well known in the art. For example, the backsheet 26 may be secured to

25 the absorbent core 28 by a uniform continuous layer of adhesive, a patterned
layer of adhesive, or an array of separate lines, spirals, or spots of adhesive.
Adhesives which have been found to be satisfactory are manufactured by H. B.
Fulier Company of St. Paul, Minnesota and marketed as HL-1258. The
attachment means will preferably comprise an open pattern network of flaments of

30 adhesive as is disclosed in U.S. Patent 4,573,986 entitled "Disposable Waste-
Containment Garment”, which issued to Minetola et al. on March 4, 1986, more
preferably several lines of adhesive filaments swirled into a spiral pattern such as

- is illustrated by the apparatus and methods shown in U.S. Patent 3,911,173
issued to Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to

35 Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666 issued to
Werenicz on June 27, 1989. Alternatively, the attachment means may comprise
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to nore clearly show the construction of the diaper 20 and with the portion
of t he di aper 20 which faces or contacts the wearer, the inner
surface, oriented towards the viewer. As shown in Figure 1, the

di aper 20 pref ewelshgesénnpri ses a | i qui d pervi ous topsheerCI2¢s97/04807

l i quid i'npervious backsheet 26 joined w.th he 5 topsheet 24; an
absorbent core 28 positioned between the topsheet 24 and the

backsheet 26. If not specified differently, the term"upper"” refers to the
part of a structure directed towards the wearer of the article,
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"Di sposabl e \W\aembossed andlor matte finished to provide a more clothlike appearance.
Preferably, the backsheet 26 may permit vapors to escape from the absorbent
20 article while still preventing liquid exudates from passing through the backsheet
26.

The absorbent article may further comprise elastification or closure features (not |
shown if figure 1) which are well-known in the art and - for example - described in
25 E 0254476 (Alemany).

The topsheet 24 is positioned adjacent the body surface of the absorbent core 28
and is preferably joined thereto and to the backsheet 26 by aitachment means
{not shown) such as those well known in the art. Suitable attachment means are
30 described with respect to joining the backsheet 26 to the absorbent core 28. As
used herein, the term "joined" encompasses configurations whereby an element is
directly secured to the other element by affixing the element directly to the other
- element, and configurations whereby the element is indirectly secured to the other
element by affixing the element to intermediate member(s) which in turn are

35 = affixed to the other element.



Coﬁt éi nFrent Garnment", which issued to Mnetola et al. on March 4, 1986,

npr e preferably several lines of adhesive filanments swirled into a
spiral pattern such as is illustrated by the apparatus and net hods
shown in U S Patent 3,911, 173 i ssued to Sprague, Jr. on Cctober 7,
1975; U.S. Patent 4,785,996 issued to 35 Ziecker, et al. on Novenber 22,
1978; and U.S. ™ 99/%6562, 842, 666 i ssued to Véreni cz on JunBCHYSITHGHS
Alternatively, the attachnment nmeans may corrp?i se WO 97/ 36562
PCT/ US97/ 04807 8 heat

bonds, pressure bonds, ultrasonic bonds, dynam c nechani cal bonds, or any
ot her suitable attachnent neans or conbi nations of these attachnent neans
i’:l_s - (ar e knQGenerdily! lite aspsheet 28 is Tesmpiaris befetfeé!ﬁnfgl sandner-irfitating te the
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ﬁonpl i gma andhw&ﬂdnufabadéﬁyrmafm'dmrhmgé b ngrertais) | suthageparods mmawﬁcméteg he
uman body. Jhe S Hndﬁé ; @{&9‘, i
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di aper 20 such Weod or cottep fibresh syathghie brasdedh PRiyester atRelyIPRY AR fiDreg). oty
t hus conpri se aawcumbination obrnatorhoasd swithefial fibres| yihere carei |avsnumbér af
t hernopl astic f} I I ; uﬁé%w Shet
material s such g?ﬁgfa? Hrﬁ}act%g{"%u%ﬁ%\?eway%e Bg%rda? %(r?%ri rteg{rﬂe Cﬁaﬁgﬁéét 2.
backsheet is a tPlePYApPigsthe tansheethed imay Retdinorweven dvebr phibres spypbonded, .
0. 012 mm t olGabocarded Owét-laid, reitbigwre shyidooedtahgied asorhbioktidrescof thet abvowvel, or the
i ncl ude RR8220 flgown filnms and RR5475 cast filns as manufactured by
Tr edegar I ndustries, Inc. of Terre Haute, IN, US. The backsheet film
Is preferably enbossed and/or matte finished to provide a nore _
cl ot hl i ke appeaAlteroatively, combitratiba rcabyippsitesof bathknxinwave @ndwpeptered filmsapay s

to escape fromgdgsédSdoRpihe %dé@%ﬁiiiﬁigﬁﬂgﬁ?&thﬁﬂ? iH'Zé(S}esBé&%rBPgﬁﬂs |df Bttt can -

exudates fr assing through t ac e absor bent
article nayl%;nu&%%‘?aggrrpri se elastification or closure features (not
" _Pfeferably. the topsheet pore size should not be smaller than the pores of the
“underlying layer, such that - in combination with the hydrophilicity of both layers -
'_the fluid within the topsheet can be readily drained towards the underlying layer
20 through the hydraulic forces.

The pore size and pore size distribution of this uppermost layer and its relation to

the respective pick up materials is very relevant for the conventional rewet tests, -

as these generally rely on capillary transport from the absorbent article which is
25  subjected to the testing and the pick-up medium. |

The absorbent cores should be generally compressible, conformable, non-irritating
to the wearer's skin, and capable of absorbing and retaining liquids such as urine
and other certain body exudates. As shown in Figure 1, the absorbent core 28 has
30 agarment surface (“lower” or “bottom” part), a body surface, side edges, and waist
edges. In order to fit best into the overall absorbent article design, the absorbent
core 28 may be manufactured in a wide variety of ovérall sizes and shapes (e.g.,
rectangular, hourglass, "T"-shaped, asymmetric, etc.) It further might comprise -
such as in an acquisition pad (29) - a wide variety of liquid-absorbent materials
35 commonly used in disposable diapers and other absorbent articles such as - but
not limited to - comminuted wood pulp which is generally referred to as airfelt;



shown if figure 1) which are well-known in the art and - for exanple -

described in 25 E 0254476 (Al enmany). The topsheet 24 is positioned
-adj acent the body surface of the absorbent core 28 and is preferably
joined thereto and to the backsheet 26 by attachnment neans (not shown)

such as those well known in the art Suitable attachnment neans are 30
described with wespesss2t o j oi ning the backsheet 26 to the absordxuvserogsoe

28. As used herein, the term"joined" Bhconpasses configurations
whereby an el enent is directly secured to the other el enment by
affixing the element directly to the other el ement, and configurations
whereby the elenent is indirectly secured to the other el enment by
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wood or cottonfibr synt hetic fibres (e, q. ol yest.er ,or po ro ne
fibres), or TI\e _tg?aio ] %?’Po?fpcﬁc'%@qfu&’gl ag%ﬁbgﬁnfﬁ'@t %g f’?%‘\"\gsw‘gﬂ\@'% bgr e
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o] i bres spun carded,. -la o) ydr oént angl ed,
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combi nati on conposites of both honwoven and apertured filns may be
used;. 1fsmdbf or Efﬁmﬂhﬁ{ @ﬁbrbérﬁlsﬁ?ﬁcﬁﬁé#ﬁ' e asithe abSerBeRt ¢ote 281k @ﬁscrfﬁedqﬁt h
can . be a e pabl Yoy o 1h 1 |, not
bo smal | er t h_glﬁ.s‘t. hgat}?g} éss%q,g'{iee%nﬁgé HidH Behdiys ABELRAE ‘?Stﬁx'cﬁ'ﬁeéi 4|4 "3
1 Weisman et al. on September 9, 1986; U.S. Patent 4,673,402 entitled "Absorbent
Articles With Dual-Layered Cores" issued to Weisman et al. on June 16, 1987;
U.S. Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer” issued to
Angstadt on December 19, 1989; and U.S. Patent 4,834,735, entitied "High
Density Absorbent Members Having Lower Density and Lower Basis Weight
20 Acquisition Zones", issued to Alemany et al. on May 30, 1989; Alsoc EP 0 640 330
of Bewick-Sonntag et al.; US 5 180 622 (Berg et al.); US 5 102 597 (Roe et al.)

Skin Hydration Value
The present invention is based on the use of a specifically defined index, the Skin

25 Hydration Value, to characterize the absorbent articles of the invention and
directly reflect their impact on skin hydration; this index is caiculated using the
individual Skin Hydration indexes of each of the loading, storage, and chassis

" area of the absorbent article, which in turn are measured according to specific
methods which as described hereinafter.

30 .
Generally, an absorbent article can be separated into distinct areas with respect to
their functionality, and in relation how these regions dre positioned to the various

_body parts of the wearer. '

35 The loading area is represented by one or more zones, where the body fluids are
deposited on. The size of these zone is depending on external factors, namely of



underlying layer, such that - in conbination with the hydrophilicity of
both | ayers - the fluid within the topsheet can be readily drained
towards the underlying layer 20 through the hydraulic forces. The
"pore size and pore size distribution of this uppernobst |ayer and its
relation to the respective pick up materials is very relevant for the
conventional re\@ 97/3656 as these gengrally rely on capiBqT4{S}7/04807
transport fromthe absorbent article which i subj ected to the testing
and the pick-up nmedi um The absorbent cores should be generally
conpressi ble, conformable, non-irritating to the wearer's skin, and
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Furt her, t weasarz@twldsymwmwpa@eﬂmwnq he absorbent core 28 may
be vari ed t o o
The chassis area is represented by zones of the absorbent article, which have no
. significant absorbency function, at least not with regard to the primary loadings
20 fluids such as urine, menstrual fluids or faeces. However, these zones can have
an important gasketting function, such at leg opening of the absorbent articles, or -
at the waist openings. In other embodiments, "belt like" structures around the
waist exemplify such regions. in many instances, these regions will comprise a
liguid impermeable layer to avoid liquid penetration from the first two zones to the
25 outside, such as to the clothing of the wearer. :

When referring to figure 1, the loading area can be represented by the area of the
acquisition/distribution layer (29), the storage area by the parts of the storage core
(28) which are not covered by the acquisition/distribution layer 29, and the chassis

30 or peripheral area corresponds to the area of the topsheet (24) and backsheet
(26) circumscribing the absorbent core (28).

The chassis area must meet breathability need, i.e. permeability for gases and/or
vapours, with liquid barrier functionality . Conventional liquid barrier materials such
35 as conventional backsheets made of a thin polyethylene film have generaliy good
liquid barrier properties and do protect wearers clothing from wetting through the



accomobdat e wearers ranging frominfants through adults. Exenpl ary
-absorbent structures for use as the absorbent core 28 are described in

U S. Patent 4,610,678 entitled "Hi gh-Density Absorbent Structures" issued
to 15 Wisman et al. on Septenber 9, 1986; U S. Patent 4,673,402 entitled
" Absor bent Articles Wth Dual - Layered Cores" issued to Wisman et al.
on June 16, 19&%Wbom3ese2 U. S. Patent 4,888,231 entitled "Absor penussimssn?
Having A Dusting Layer" issued to Anggt adt on Decenber 19, 1989; and
U S. Patent 4,834,735, entitled "High Density Absorbent Menbers
Havi ng Lower Density and Lower Basis Weight 20 Acquisition Zones", issued
to Alemany et al. on May 30, 1989; Also EP 0 640 330 of Bew ck- Sonnt ag

et al.; US S 1%%sg%anérﬁﬁfc% qiloﬁ%v‘a)r ?gh %ggSé%chl’é%oeSU%r’l r%te}lals ?rever‘?tkfhg
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15 and hence relatively warm urine might allow evaporative fluid transfer to other
parts of the articie which are cooler and thus provide a moisture sink. These other
parts might of course aiso be the "chassis zones".

The present invention now allows not only to provide optimal liquid rewet

20 performance in and around said foading and the storage zones, but aiso provide
skin hydration controf from all parts of the wearers body which are covered by the
absorbent article, including the chassis area.

The absorbent articles herein should have a Skin Hydration Value of less than

25 1300, preferably less than 600, more preferably less than 300, said Skin Hydration
Value being calculating by adding up the individual Skin Hydration Values
measured on each area of the article.

The loading area should have a Skin Hydration Value of less than 150,
30 determined according to the following method, which as mentioned above, departs
from the known evaluation method and alleviates their drawbacks.

_ The method herein, whilst still adhering to the principle of measuring the rewetting

to a pick up material, does not rely on capillary fluid transport, but primarily on

35 other fluid transfer mechanism simulating the non-porous structure of the skin in a
better way.



an article wth poor "run-off' or "acquisition" performance, whereby the
dj schar ged 5 fluids do not directly penetrate into the absorbent
structure, but are distributed on t he surface of the absorbent
article. Froma fluid transport point of view, the | oadi ng area is
dom nated by "flooding" conditions with fluid flow ng primari I¥ under
gravity driven smeés@ns and relatively large pore capillary FFANSHMEN
10 The storage area is represented by one dP nore zones in which the

l'iquid di scharges are firmy bound by capillary and/or osnotic
forces. Sanples for suitable materials are conventional fluff,

super absorbent materials, or other highly porous materials, i ncI udi ng
hydrophilic or hydrophilized foam structures. Al these have in
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20 Such synthetic skin is described in WO 84/04201 assigned to NATURIN GmbH,
Germany, with collagen as an essential element. These films are produced
starting from bovine skin skives and transforming these into a gel-like dispersion,
which then is extruded into thin films with about 12% moisture content. This
material has indeed the ability to pick up moisture in a mechanism very close to

25 real living skin, but is readily available with narrow property variability for
laboratory testing. A preferred execution of these films is “Collagen Food Film”
manufactured and sold by NATURIN under the designation "COFFI". Such
embossed films have a basis weight of about 28g/m2. With a closely monitored
moisture content of about 12% by weight, the film material is flexible and easy to

30 handle. Upon further drying, it starts to become brittle. If in contact with moisture -
be this in the form of liquid or vapour - the material starts to further soften and
swells up to an equilibrium moisture of 150 % of its initial weight.
A testing protocol building on these properties has been developed, for example,

35 for evaluation of baby diapers, and more specifically baby diapefs of the widely



12 absorbent article. However, in such chassis areas, such

materials prevent the nat ural evaporation process of the skin and
‘create the risk of occlusion, whereby sweat as rel eased by the
perspiration gl ands cannot evaporate but is retained in t he space

between the inpermeable filmand the skin. This generally relatively 5
smal | and conf iwedrasséune can be rapidly saturated with noi st rorrusswedsot hat
further sweat production will soon oversat uthte the at nosphere and thus
result in liquid noisture. The hydration state of the skin will the
qui ckly increase up to over- hydration. This over-hydrated skin is
then prone to redmarking or other undesired ef fects which can be

further en hancezﬂsthumeaIMAXmWAm PIDSSiA @ R4S irChl weight rahdé tiadn @Bout 8 kg

Apart from occl a further undesired effect on skin hydration
can occurgébgﬂ(/ﬁ@ vapour transfer, enhanced by thernmal gradients,

froma generally wetter area to a drler regi on of the absorbent
article. For exgendrsl, freshly released 15 and hence relatively warmurine
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sufficiently loaded. Current test data are generated by loading four times.
20 :
The test sample, which comprises a core and includes a topsheet and a
backsheet, is arranged to lie flat on a foam platform 11 within a perspex box {only
base 12 of which is shown). A perspex plate 13 having a 5 cm diameter opening
substantially in its middle is placed on top of the sample. Synthetic urine is
25 introduced to the sample through a cylinder 14 fitted, and giued into the opening.
Electrodes 15 are located on the lowest surface of the plate, in contact with the
surface of the absorbent structure 10. The electrodes are connected to the timer.
Loads 16 are placed on top of the plate to simulate, for example a baby's weight.
A pressure of 50g cm-2 (0.7psi) is typically utilised in this test.
30
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. This staris the timer. The timer is stopped when the absorbent
structure has absorbed the gush of urine, and the electrical contact between the
35 electrodes is broken.
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The key elenment of the pick up materials according to the new nmethod herein
S that the moisture transfer is not based upon capillary fluid
transfer, but that nmoi sture nechani smoccur very simlar_to the ones
taki ng pl ace i nWIO9/36862ran 5 skin. This is,achieved by usi ng"G?{W?’Bf%r e"
mat eri al s, which on one side have the ability to pick up noisture,

but which maintain their generally sheet |ike structure even at

equi libriumsaturation, and do not disintegrate upon wetti ng Ther eby, the
noi sture pick up is dom nat ed by hydration nmechanisns, i.e. in contrast to
t he mec harftenacquisitioor ratesisatefined as itie gush %Q'ﬂ'@étﬂ!r’rs@@edt(ﬁ’é) Rernd time (s).

transferred tobtﬁre Bldiffsitionl Pate U d&?ﬂuﬁt%&'f& GaEhOg GE ihtfodutdr o dsesample. Of
i nveniti on not C rans t hr
by directly di f%lﬂféti'q%ar rﬁt@ﬁesﬁ hlea‘l"u%%i1 invention ? F]ée%pelo @E{aé?)d e 1P b e

mat erj al s, and Wgurigushegen bondi ng rrechanl sns dom nating the noisture
adsorption ig these materials. 15 A preferred material for being used in

e e AR Tad Al gt s LA oo i B4

ot her purposes s
encasi ngs can befaboe300mkto/48@ mii lf mw& significantly differept, Gapagities Should) |

'sfynf‘ﬁg't | gdsifgefagegvmhedt R sabh mcmastuf nige Muit eciame p?g‘g.%rgumm be
Germany, with cAYUE a%@'ogrﬂptglgstgﬁgpg ﬂ?effhgq%%célwnygrg i g%u%téo .

starting frdm behould belrenordedyves and transform ng these into a gel-like

di spersi on, which then is extruded into thin filnms with about 12%
noi sture conten Tis... [& d lahity to pick up
noi sture in a R LR Ettlof ﬁé\? H‘ﬁ‘gzﬁ@s

sk
avai | abl e wi t h Beforeexsrating 'thF tegk |%FP'F5£9)¢“ff!9F‘ as P“"cfc‘, ﬁ?@r@wél"f ?ﬁé"q’
preferred EXECUWaﬁhaﬁ Geamany.i lnderi the "dasignatiem of @AFFH and at a basis weight of

ranut act ur o and, St Sk VALK AL 0BASY iy G55 GideRlof TR e, by
mhossed f | 2bad ted’s W ih-a Cl
enhossea {117 0 S0 BRd R e e
is flexible andepgirghrentdf thdrtestifoom mmrab‘wemeat teaytmhouns (bweezers are to be

becorme brittle. ukéd arﬁ%haﬁﬁ% &Qc@ﬁé be this in the form of

' quid or VaPOUlA  least § minutas, but nof more & hanféI rn%lrr\]&es SRkt g %gfjgush of the above

20  acquisition test is absorbed, the cover plate and weights are removed, and the test
sample (320) is carefully placed fiat on a iab bench. :
4 sheets of the precut and equilibrated collagen material (310) are weighed with at
least one milligram accuracy, and then positioned centred onto the loading point of
the article, 'and covered by perspex plate (330) of 90 mm diameter, and about
25 20mm thickness. A weight (340) of 15 kg is carefully added (aiso centred). After
30 +/- 2 seconds the weight and perspex plate are carefully removed again, and

~ the collagen films are reweighed.

The Post Acquisition Collagen Rewet Method result is the moisture pick up of the
30 collagen film, expressed in mg. Such a resuit should be inferior to 50 mg, when
using the above test, for the loading area of an absorbent article according to the -

present invention.

35 THe Skin Hydration Value is then calculated by dividing the Post Acguisition
Collagen Rewet Method result by the area of the collagen containing film used in



swells up to an equilibriumnnoisture of 150 %of its initial weight.
A testing protocol building on these properties has been devel oped, for
exanple, 35 for evaluation of baby diapers, and nore specifically baby

di apers of the widely WD 97/ 36562
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di stributed MAMOHXE62PLUS size (i.e. infants in the wei ght raapesé»asn?
about 8 kg to about 18 kg). . Gfer al 5 Al tests are carried
out at about 22 +/- 2[err]C and at 35+/- 15%relative humdity. The

synthetic urine used in the test nmethods is commonly known as Jayco
SynUrine and is available from Jayco Pharmaceuticals Conpany of Canp Hi |l

P/elnns]yI vani a. iRerberAstuisition cbmeammttm@mug i ml? ﬂn/&}tip?li\rlfﬂl ?ﬂaz tFr%f4 tot%h;efaf?l :
g/l o 0 g 0. g , 0199
of CaCl[err]; Nggeﬁgé mg zggegyﬁhe ées%%%%}ﬁ of the chem cals are of reagent

grade. The pH of the synthetic Uine is in the range of 6.0 to 6. 4.
Acqui si tion TeS’he storage Rgéarofithg dbsofbiegtiagicks afmthabinoertiont sixguld blavé & Skin)

2,1 0aded v thy GaZoli\ gHsihAfes bin gunms%sureduwa%@g 18 8! Ganfl widingl /3

using a purrp ( nstr umen
Chi cago, U.S. AS ?SCTPPQrﬁ%e'ﬁébg‘fﬂ 'oP ysipg, B%cﬁ%tﬁ?ﬂu's't'o" %‘!?SEP Rewets Mé@OdThe

time to absor bréshi; sudh'@ résultrfoe thedstdrdge ares iofitiie abduebentditicies of the invémipat ed
every 5 m nut e§hc§.ﬁd BE éﬁ&] %555"@1 G%ﬁ@tr%“éﬁbv) Nb& val s until the article is
d. t est

sufficiently | 0a rren a are generated by | oading four tines.
20 The test sanple, which conprises a core and includes a topsheet
and a 10 baThe hebwissisi area Ishogiddhbive |a eSifin ddydration fVadue falesrtham 11260, hi n

a_perspex box G@mrply less thQR%@Olgchf'dM\g't&{?\e'fﬁllo“vflﬁ%‘@beclﬁ RiiRex plate 13

having a 5 cm tanti |n|tsm dlels pl aced

on top of the sanple. Synthetlc urine is
Chassis Collagen Wetness Test

This test is based on similar principles as the Post Acquisition Collagen Rewet

15 Method test outlined above, namely the liquid pick-up and retention capability of
Collagen films. It is, however, modified to better reflect the situation in areas of the
absorbent article, where no significant absorption capacity is present, and where -
in particular when using vapour permeable materials - moisture content of a skin
replica‘material can be reduced by evaporation through the permeable layer.

20 ' ' _

First, two layers of the film are prepared as for the Post Acquisition Collagen

Rewet Method.

A load of about 100mg of synthetic urine is carefully applied to the first layer whilst

25 avoid run-off, and weighed to an accuracy of 1mg.
The second layer is accurately weighed, too, and placed on to top of the first iayer.

Both are then covered with the respective chassis materials, e.g. with a layer of
topsheet and a layer of plastic film backsheet in the case of most conventional
30 diapers, or with a layer of hydrophilic topsheet and a layer of hydrophabic
nonwoven as backsheet for designs where such a combination can be found in

the periphery of diapers.

After 60 minutes waiting time, whereby air convections needs to be minimized
35 such as by placing cylindrical ring of 15cm diameter and 15cm height around the
sample, the cover layers are removed and the collagen sheets are reweighed.



25 ‘introduced to the sanple through a cylinder 14 fitted, and glued into
t he openi ng. El ectrodes 15 are | ocated on the | owest surface of the
plate, in contact with the surface of the absorbent structure 10. The
el ectrodes are connected to the tiner. Loads 16 are placed on top of
the plate to sinulate, for exanple a baby's weight. A pressure of 50g
cm2 (0.7psi) iwosgpeseal |y utilised in this gest. 30 As tRSTUSY7(04847 | S
i ntroduced into the cylinder it typically builds up on top of the
absorbent structure thereby conpleting an electrical circuit between the
el ectrodes. This starts the tiner. The timer is stopped when the absorbent

structure has absorbed the gush of urine, and the electrical contact
bet ween t he 35 The eesultdsdlen corpctadbior deviations of the addgd ameudfem 100 mg (i.e.

PCT/ US97/ 04807 divided c?y the actually added weight and multiplied by 100) Thelfinal result of thd he
acquisition rat LS. |
(s). The. GpREHE P Bpiest THHER, Hah Brag i Rg, F8 thebfbsitbiegbicf?
the sanple. O absorbentarticles pasordingdpdbe inventipaithiss valye sBovld e inferipsde i 40,

are the firsy amg, pleferhBlylinfefiottd@0 mg, whémusingttsdhabove tést. This test is
primarily designed to eval uate products having an absorbent capacity

of about 300 ml _to 400 ml. If products with significantly different

capaci ti es shoulhe respectiveechassis Sifia lydfations¥alue £g8 hencaigylated jn Analogyitadhe

fluid vol ume pegbdyeProcduune, chansely dividingithelGhassisaDpllapeniVilétabys test rsaltiby 2080

of the theoreti o n I At h +-Shau ) .
Post Acqui siti o%géoﬁg%eﬁb%&%t %%Qﬁogﬁ‘{r@ygp%gl gll'tgu{rp‘g %%pg&“/e S%;afdgféhe
executing t¥e tabsorbamtanticld.| agen fil mas purchased from NATURI N GrbH,

Wi nhei n, Germany, under the designation of COFFlI and at a basis wei ght of

15 about 28g/ - S o r yi-eing. i S i

oo, oy T Bl S SR Sl Famy ShaRAIER,
in the control InNegative overpydrationm fifefts ot therjedividyal a5, PrtycAtieas aymnimizing the
| east 12 hour s areaetzanes witterelatively poor perfosmahceor al | handling of the -

col I agen figsm .
| It should be noted, that both a larger and a smaller number of zones can be taken
into consideration, and the option of looking at a large number of smail areas
giving almost a continuous mapping of the properties of the absorbent article
should also be regarded as the wider scope of the present description. The most
20 critical distinction, however, needs to remain between zones of the absorbent core

and of the chassis or peripheral zone, as there the different method applications
need to be applied.

It should be noted further, that this testing protocol can be adjusted easily
25 according to specific product types, such as different baby diaper sizes, or adult
incontinence articles, or catamenial articles, or by the variation in the type and
amount of loading fluid, the amount and size of the absorbent material, or by
variations in the applicable pressure. Having once defined these relevant
parameters, such modifications will be obvious to the man skilled in the art. When
30 considering the results from the adjusted test protocol the products can easily be
optimizing these identified relevant parameter such as in a designed experiment
according to standard statistical methods with realisticin use boundary conditions.

In order to further illustrate the benefits of this new method in assessing absorbent
35 articles, one of the conventional rewet testing protocols has been use as follows:



At least 5 mnutes, but not nore than 6 mnutes after the last gush of the
above 20 acquisition test is absorbed, the cover plate and weights are

renoved, and the test sanple (320) is carefully placed flat on a | ab
bench. 4 sheets of the precut and equilibrated collagen nmateri al

(310) are weighed with at | east one m | ligram accuracy, and then

posi tioned centwed7eéssp the | oading point of the arti cl eecrusb7oameer ed
by perspex plate (330) of 90 mmdianeter, ard about 25 20mmthickness. A
wei ght (340) of 15 kg is carefully added (also centred). After 30 +/-
2 seconds the weight and perspex plate are carefully renoved again, and

the collagen filns are rewei ghed. The Post Acquisition Coll agen Rewet
Met hod result i Gotrparativedapiianpiewet tgstof the 30 collagen film expressed

tost ) for the | Atqmparai stiS ekBoftby BEodrfing ot oW brogeaud? 13, N @00ve
present inventi NS test is splsor parried; Ut iRminutes, (v/a Susec) aftenthe é@ﬂl&ﬂﬂ%ﬂ tastohut
di vi di ng t he PosgesAtO)shests iobblotting pdperici@20 ghedais svppliediby Hbllh'swbﬁh & gose,ea

of the col | agenyRQiHddr e Ged bl S MEBIUM WHITE wis, and Uit ;\ gﬁagnms

Col | agen Rewet iReaavilibraiad and erepeighed. and positiened cantred eatoothe oadmg Point. A
| oadi ng zone ofcitcatarreeight bf ¥8sargd i(inl tal) with a pEnspext plargef a8egm By Bhem is

absor bent ar i olgeral Wi SO Bllih O oA (oY A0S ot chHFERIARy/PL

of less than 20 nmeasured_ accor din

her ei nabove, i.Plyethweng fmds Péﬁf“lg(cﬁﬂﬁ'@"ﬁpo Antoothe fdten PRB?H"Q\M@M it f°f 15

result; suclo asefesnﬂs for the storage area of the absorbent articles of the
i nvention @\%ﬁ! f *ﬁ'b!f 10 The
chassi s area shoul %v&(g?ewgﬁﬁﬁ 'ﬂt‘gr at'?hm?/eﬁﬁéeeg'fhgbzoss Eﬁpér§250 o

in contrast to the conventional tests, the new testing tool now allows to even
distinguish relatively well performing products, i.e. absorbent articles where only a -

15 too small amount of liquid will not allow conventional testing tools to discern such
products, articles or structures. Consequently, new absorbent articles with the
ability to provide unprecedented skin hydration performance can be designed.

Surprisingly, it has been found, that such a performance can be achieved by

- 20 starting from conventional designs, which however need to. be modified in an

extreme way, e.g. by increasing the superabsorbent content to extremely high

levels. Heretofore, such amounts were not considered to be justified, from an

effort to result relation, i.e. the undoubtedly extreme effort was not judged to

counterbalance positive effects. These latter, however, were generally based upon

25 conventional (capiliary) rewet results, which were not practically not able to

discern such products. Of course, the invention should not be viewed to be limited

to the use of conventional approaches, but also other designs can be used to
achieve the requirements as outlined herein.

30 Samples according to the invention as well as comparative samples have been
submitted to the conventional test protocols as well as to the new Post Acquisition -
Collagen Rewet Method protocol and the resulting Skin Hydration Values have
been determined. Further, some articles have been given to a panel of specially
recruited mothers, and their judgment of the performance in particular with respect

35 to skin dryness and skin health condition has been monitored. For especially
strenuous wearing conditions, i.e. overnight conditions, additional testing of the



pre;c e‘rabhl y less than 500, according to the follow ng specific nethod:

Chassi s Col | aaen Wet ness Test This test is based on simlar
principles as the Post Acquisition Collagen Rewet 15 Method test outlined
above, nanely the liquid pick-up and retention capability of Col | agen
films. It is, however, nodified to better reflect the situation in areas of
t he absor e@P735€% cl e, where no signifigant absorption c XEALSP048Y
present, and where - in particular wher usi ng vapour perneabl e
materials - noisture content of a skin replica material can be
reduced by evaporation through the perneable |ayer. 20 First, two

| ayers of the filmare prepared as for the Post Acquisition Collagen
Rewet Met hod. skin hytirétiomd iro theaigeoitall @inn vwas serfaedcbyiusing asNOMAMETER

applied to the fpagbmefl@s d¥achied inBisnér-Qed dbevep! f, and wei ghed to an
accuracy of 1ng. The second |ayer is accurately wei ghed, too, and
pl aced on to top of the first |ayer. Both are then covered with the
respective chassis materials, e.g. wth a Examplesof t opsheet and a

i aper s, or - 1ol deh ABHMRREE cxbRokiyPnERBehis BP He CORKAL Irvenn, Samplps of
non\alove,n as bac k@ﬁ@'&rx ?’BPV d’é%‘%leé?lg'gmé)tegnsﬁ?@ﬂ’“&‘}cﬁmuﬁ%f@ﬁm&%ﬁﬁ%@gPHﬂiﬁagi"h
t he peri phery ofthe¢iaboves. After 60 mnutes waiting time, whereby air
convections needgampiel$ idliantdthmertially avaiableasroliuctP PAMPERS YBABYIDNE MaxiMAK|
of 15cm di anmet er ﬁgg 15cm he}%srﬁﬁertg% i sgur}'glee', the cover |ayers
are renoved and ? (§lﬁela<fg‘@ﬁ % r %B. P WO
97/ 36562 10 Sample 3 is a commercially Bvailable product, HUGGIES FLEXIFIT as marketed
e S, o b O B -, 1 ot seton | o, dev bl o o, Lhe
:ndemjl tiplied %ﬁgg)ﬂﬁéewcﬁ'atf’ Sraglpd?'ltl eélﬁ(g%hé?&' 1SS g Col | agen 9
Wet ness Test is thafirekprhersisally treaied Foliffeppd eelllosics mategal ¢€S) supplied by
Weyerhaeuser Co., US under the trade designation of “CMC" functioning as
15 an acquisition/distribution layer is doubled in basis weight, by an increase
from about 295 g/m2 to 590 g/m2.
Second, an additional acquisition layer in introduced between the topsheet
and said chemically treated stiffened cellulose layer, namely a high-loft
chemically bonded nonwoven as supplied by FIBERTECH, North America
20 under the designation type 6852. It is a chemically bonded PET fibre web of
a basis weight of 429/m2 and a width of 110mm over the full length of the
absorbent core.
Thirdly, the ceflulose material usage in the storage core underneath the
chemically treated stiffened cellulosic material is increased from about 20 g
25 to 40 g per pad.
Fourth, the amount of superabsorbent material in this storage core is
increased from about 10 g to about 33 g per pad. Superabsorbent material
was supplied by Stockhausen GmbH, Germany under the trade name

FAVOR SXM, type T5318.

O

30
The results were as follows:

35



abso?bent.articles according to the invention, this value should be
inferior to 40 5 ng, preferably inferior to 30 ng, when using the above

‘test. The respective chassis Skin Hydration Value can be cal cul at ed
in anal ogy -to the above procedure, nanely dividing the Chassis
Col | agen Wetness test result by the area of the collagen sheets, and

mul tiplyi ng w two dhssse2espective area in the 10 absorbent ar tpeghgerosso7
Essentially, good results in this criteriorcan be reached by either
reduci ng the negati ve overhydration effects of the individual zones,
or by at least mnimzing the area of zones with relatively poor
performance. 15 It should be noted, that both a larger and a smaller
nunber of zones can be taken into ogyiibqgeration, and the option of

| ooki ng at a | arge nunber of snmall areas gi ving al nost a conti nuous
mappi ng of the properties of the absorbent article shoul d al so be
regarded as the wi der scope of the preSempledéscrSample2. TS8ampies3 20
critical distinction, however, needs to remain between zones of the

absor bent cpre a he chassis or peripheral zone, as there the

nd o
di fferent net h885 H’%téﬂ']éﬂ 98N need to be appl i ed. It should be
noted further, Rewet sl neguits ng protocol can be adjusted easily 25

accordi ng to sp&sdihg g_rgy,@d;é@fm?]_ypes, sgigh as di fiker ent baf/ di aper sizes,

or adult ncontinence ['ar icles, catanenjal articles, or by the-
variation in tﬁ@'?%%'e&r{awet mg] amount<of | oadi fluid, e anmount and
size of the absorbent material, or by variations in the applicable
pressure. Havi Daapens@fsteki ned these rel evant paranmeters, such

nodi fications w1l Lous to man skigll ed in art. Wien 30
consi dering thﬁew’ArJns%%teg?#ﬂr@Lr;the L@eusted F‘@?t pr ot oi%? t he products can
easily be Stepagenarepigm2lnese i 3htified 348l evant 8% aneter such as in a

desi gned experi ment according to standard statistical nethods with-
the boner i 1o oot ARARBINARE L "2 o qsi ng absorbent 35 articl es. one. of
the converti orl@®diGAER2 t esti ng prét/ocol s hégobeen us#6Zas fol | ows:
WD 97/ 36562  storage area 108 11 162
PCT/ US97/ 04807 : 18
comparative filter paper
rewet pratocol [g}] 04 0.35 043
20. '
Overnight wear study
NOVAMETER testing
genital area, [-] 540 366 548
number of babies tested 43 21 20
25
% of mothers rating
skin being....
dry . 61 63 55
slightly damp 29 37 30
30 damp 10 0 15
wet 0 0 0
number of babies tested 21 21 - 20

-

As can be seen from these test, the directional differences between the two
35 reference products could be made significant on a statistical basis, and the test
product showed a significant improvement over the other two products.



Conparative capillary rewet test A conparative test is executed
according the foll ow ng procedure. This test is also carried out 10
mnutes (+/- 5 sec) after the acquisition test, but uses 10 sheets
of blotting paper of 220 g/n2 as supplied by Hollinswrth & Vose, 5 WK
under the designation of MEDIUM WHITE WS, and cut to 20 by 10 cm This

i's equilibrated WOQ"56%ei ghed, and positi ongg centred onto t h&PGIFER7/HA§07

point. A circular weight of 4860 g (intotal) with a perspex plate of
18 cmby 6 cmis covered with a soft foam of a basis weight of 500
g/m2 of 1 cmthickness and a Pol yethyl ene filmis carefully

positioned onto the filter paper and left on it for 15 10 seconds.
The value for rewetting is the weight increase of the blotting papers.

In contrast to tAefuptRBy talti N2 beée Pefforrhe toesrove e rwvémagesn@ﬂailpewméme ~

di st | t
S ticles wher o oliAPrENs GRS 167 bckihels BIESANT #ob IS U Pl 5 Begciiad'aBs
convent i onal tes‘ﬂ’?ﬁ@PPB%ﬂ §°t%°@TV§BEQ’P?|WthV'e"e EF‘EF(!I'BE% |ndyin; ¢emparisen to a
structures. Gnstaesthablg” bmhebﬁ oomsistingadfta bi(d?&pmmb pblypropylene ridh-woveh, of

provi de unprece

Sur prisingly, ??%%gﬁ’éﬁﬁg' g tﬁ%té@h%ﬁﬁdm% nggghgﬁb%d thlihgv%%"%y
20 starting frdﬁ%%ﬁ?dﬁ&?heéﬁsql%be% A however need to be nodified
in an ~ extreme way, e.g. by increasing the superabsorbent content to
extrenely high level s. Heretofore, sygfjgagmounts were not considered
to be justified, froman effort to resuFt relation, i.e. the

undoubt edl y Wtrene effort was not j udged to count er bal ance positive
effects. These latter, however, were general PE flmsed WRPnomsoveronventi onal
(capillary) rewet results whi ch, were not practically not able to

di scern such pro ucts. course, the invention should_not be viewed to be
limted W'@Qeﬂcm%ﬁﬁ tsshiimgbpr83ches, buo¥-Al so ot her designs *
can be used to achieve the requirenents as outlined herein. 30

Sanpl es accqkdi Rehy, ! i 'H?iéé’tﬂhbl@”n?a’ieﬁﬁ' bxkﬂﬁn&%haﬁ | beP ANBInBSs NAYR BREN
submtted to the convent Lﬁ @ %est ﬁl&gt OCIO s as well as to the new Post .

Acqui sition copyent Q&@ ot ocol and the resulting Skin
Hydrati on Val ues have been determ ned. Further, some articles have

been given to appmee Pﬁid@gesf éldmple 1, coh@fi h%nmmbsba@@ﬁieéthw chassis
j udgnent of the er& articular, wt

and skin heal t h>C8h %’ﬁu%ﬁaﬁ Wﬁﬁ?f’fe&‘ @Hd *Bg "éeﬁ' '¥| ??ﬁ% tgél Q g%ﬁ
wearing condPti ngaﬂoné'a“!ﬂ/\@?ﬁi:@fﬁlﬂ'a@dnBPWFtﬁwe'eaﬁfcfP{"P%ﬁaI testing of t he

Table 3

Sample1 Sample2 Sampie 3

25
Chassis area{cm2] 731 731 643
Skin Hydration Values

30 chassis area 1152 1152 1013

total 1497 1272 1442



WO 97/ 36562 |
PGT/ US97/ 04807 umu ||Uwuum skin
hydration in the genital region was g a NO\/AIVETER

equi pnent (as descried in Elsner - see above).
Exanpl es 5 In order to further exenplify the benefits of the current

I nvention, sanwes7/3s562 di fferent baby d| apers have been wdimussi/emo?
various ‘test protocols as outlined in 22t he above. Sample 1 is a
comerci ally avail abl e product, PAVPERS Baby Dry Maxi/ MAXI PLUS si ze
as marketed by Procter & Ganble in Europe. 10 Sanple 3 is a comrercially
avai l abl e product, HUGE ES FLEXI FIT as mar ket ed by Kinberly-Cark in
Eur ope Sample 2 is identical to sanple 1 except for the follow ng:

First, chemcally treated stiffened cellulosic material (CS) supplied by
Weyer haeuser Co., US under the trade designation of "CMC' functioning as

15 an acquisition/distribution [ayer is doubled in basis weight, by an
i ncrease from about 295 g/n2 to 590 g/ nR. Second, an
addi tional acquisition |ayer in introduced between the topsheet

and said chemcally treated stiffened cellul ose |ayer, nanely a high-1|oft
chemical | y bonH@AF B9 GRATMER B8 supplied by FIBERTECH, North Anmerica 20

under the designatiAm dbsprbenZdticlé tcovering certaincparts/ ab thel asbdyEdnd icorprivia

a basis wei ghtdtgilnézﬁjegg ﬁ@ﬂdﬁg%d%?ﬂﬂg éfe?mg Sidra %Qﬁeé | eg%ﬁ's?];?ééa

absor bent core usa
storage core Ghasacterzed inthat said biticle hasa rﬁk('!hﬁv 'P%Ma&{f %ft'?ﬁ apdess than

cel | ul osi cliomat 300 kaicaiated acasdifg to tha rmbthod cﬁ@c@b&ﬁherem. to 40 g per pad.
Fourth, the anount of superabsorbent material in this storage core is

|ncreased from about 10 to about 33 er pad. Syperabsorbent materi al
was suppl i ed St (ﬁt‘kﬁﬁﬁ%@ﬁ"@'ﬁ‘ﬂe Wﬁ&ﬁs ‘%ﬁgﬁé’?‘ Lriaraciegzed;ipgthat said $in
FAVOR SXM tyﬂﬁyde(BdrBVam is less tharh@00.esul ts were as fol | ows:

15 3. An absorbent article according to claims 1 - 2, characterized -in that said
Skin Hydration Value is less than 300.

4. An absorbent article according to claim 1 - 3, characterized in that said
loading area has a Skin Hydration Value of less than 150, accordlng to the Post
20  Acquisition Collagen Rewet Method described herein.

5. An absorbent article according to claims 1 - 4, characterized in that said
storage area has a Skin Hydration Value of less than 20 according to the Post
Acquisition Collagen Rewet Method described herein.

25
6. An absorbent article according to claim 5, characterized in that said chassis
area has a Skin Hydration Value of less than 1250, according to the Chassis
Collagen Wetness Method described herein.

30 7. An absorbent article according to claim 6 characterized in that said chassis

area has a Skin Hydration value of less than 500.

35



35~ . WD 97/ 36562

PCT/ US97/ 04807 B : 20
Table 1 Sample 1 Sampl e 2 Sampl e 3
5 Post Acquisition Collagen Rewet Method results Loadi ng area
rewet [nyg] 80 37 85 Storage area rewet [ngy
20 ] 2w09736562 22 10 Diaper surfaces Loadi ngcam@&7/q4m]
187 187 198 Storage area [cnR] 341 341
463 Skin Hydration Values 15 |oading area 237
110 267 storage area 108 11 162
conparative filter paper r ewet prot&@%l [ 0] 0.4 0. 35
0.43 20 Over ni ght wear study NOVAMETER t esti ng genital area,
[-] 540 366 548 nunber of babies tested 43
) 20 25 % of nothers rating
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skin being. ... dry 61 63 55

sl.ightly danp 29 : 37 30 30 danmp
10 0 15 wet 0 0
0 nunber of babi es tested 21 _ 21 - 20 As can

be seen fromthese test, the directional differences between the two 35
reference producWO9%Be¢Y be nade significant on a statistical DHSUESI7A4RG7
t he test product showed a significant inprovenent over the other two
products. WO 97/ 36562 21

PCT/ US97/ 04807 A further test has been perforned to show the
advant ages of air perneabl e mat eri als such as for backsheet
applications. For this the test as described above was applied to a
conventi onal polyethyl ene backsheet. and in conparison toa 5

"br eat habl e" backsheet, consisting of a hydrophobic pol ypropyl ene

non-woven, of 23g basis wei ght nmade by spunbondi ng technol ogy. as
supplied by the sane supplier as ths iopsheets descri bed above.
Table 2 10 / PE film PP
nonwoven Chassi s Coll agen Wetness test [ng] 95 37.5 15
Clearly, the breathable material exhibits a much | ower wetness than the
conventional film backsheet material. For the Products of exanple 1,
contai ning a conventional backsheet, the chassis Skin Hydration Val ue

was neasured, and consequently also the total diaper Skin

Test Fluid
14 "
i B he |
7 | == 1
I A S S A S A e 10

o -
o°°°°°o°o°a° 00006 NN NN\ NN\
OOQOQO 3 N

n

o 0
Q () o0 N0 N0 N\ON\O\D OO N\C \O

/ s //// nee

12



20 Hydration val ue was cal cul ated: Rewets were as fol | ows:

Table 3 Sample 1 Sampl e 2 Sanmpl e 3
25 Chassis area [cnR] 731 731 643 Ski n
Hydration Values 30 chassis area 1152 1152 1013

t ot al 1497 1272 1442 WO
97/ 36562 WO 97136562 pETIS 78507
22 ) 5 VWHAT IS CLAI MED I S: 1. An absorbent article
covering certain parts of the body and conprising di stinct areas

including a | oading area, a storage area g&? a chassis area,
characterized in that said article has a n Hydration Value of |ess than

~less than 10 1300, calcul ated according to the nethod described herein.

2. An absorbent article according to claim1, characterized in that said
Skin- Hydration Value is |ess than An absorbent article
according to clains 1 - 2, characterized in |

ai d




Skin Hydration Value is |less than 300.

accordi ng

a Skin Hydration Val ue of

toclaiml - 3, characterized

in that said
| ess than 150, according to the Post 20

Pos’s copy !
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(54) Title: DISPOSABLE ABSORBENT ARTICLES WITH CONTROLLED SKIN HYDRATION EFFECT

(57) Abstract

This invention is a disposable absorbent article (20) covering
certain pants of the body of the wearer and comprising a loading arca,
a storage area, as well as a chassis arca, whereby the absorbent articie
has a specific skin hydration value, calculated from the individual skin
hydration values of the respective areas.
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