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DIAP~R HAVING A LOTIONED TOPSHEET 

.,~· 

.·. il.;,. 

TECHNICAL FIELD . 

This application relates to absorbent articJes such as diapers, 

training pants, adult incontinence devices, and the like. More particularly, 

the present invention relates to absorbent articles having a lotion coating on 

the outer surface of the topsheet that is hnsferable to the wearer's skin by 
.·.i'. 

normal contad and wearer motion andlo'fbody heat. The lotions disclosed 
I 

in the present invention reduce the adharence of BM to the skin of the 

wearer, thereby improving the ease of BM cJean up. 

BACKGROUND OF IijE INYENIIQN 

20 Mai)' types of disposable absorbent produets, such as diapers, .. 

available that have a high capacity ·for absoming urine. o;sposable 
pram dS of this type generally comprise some sort af fluid-permeable 

toplheet material. an absorbent core,. and a fluid-impermeable backsheet 
material. Although these types of absorbent structures may be highly 

25 eff'dent for the absorption of fluids, they camot absorb bowel movements ( 

i.e., hereinafter referred to as "BM"). Typically, the BM is trapped between 
·,.., 

U. outer surface of the fluid-permeable topsheet and the skin of the 

wearw, much of it adhering to the we~s skin. 

To prevent BM from adhering to the wearer's skin, the caregiver 

30 often applies protective or "repeHent" products such as vaseline or mineral 

oil to the buttocks and anal region before placing the absorbent article on 

the wearer. This procedure usually involves the caregive,.s pouring of the 
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oil or lotion, for example, in one of their hands, rubbing both hands together 

to distribute the substance thereon and then wiping the same on the skin of 

the infant. To eliminate the need for_. this wasteful, messy, and easily 

forgotten procedure, there have been numerous previous attempts to 

s prepare absorbent articles which contain a "protedive or therapeutic skin 

care substance on the topsheet. 

One substance that has been applied as a lotion to diaper products 

to impart a soothing, protective coating is mineral oil. Mineral oil (also 

known as liquid petrolatum) is a mixture of various liquid hydrocarbons 

10 obtained by distilling the high-boiling (i.e., 300°-390°C) fractions in 

petroleum. Mineral oil is liquid at ambient temperatures, e.g. 20°-25°C. As 

a result, mineral oil is ~latively fluid and mobile, even when· applied to ( 

diaper topsheets. 
.. 

Because mineral oil .is fl~id and mot>ile at. ambient. temperatures, it 
15 tends ~t to remain localized ~ the surt.a~ ~. th;. top~heet, · but instead 

:_; . . . . ' . 

migrates through the topsheet into. thtit i.-rio.r qt. the: diaper. Accordingly, 
,..18tively high levels t;Jf. minerlll oil ne#d .\~,,:b8 applie(i ~ the topsheet to 

s>fovtde the desired tlierapeutic or· s>rO•~ive ceding. lotion benefits. This 
leads. not only. to increas8d ce>sts for ·th~se' l~tiooed. diaper products, but 

20 .• other detrimental effects as well. 

One of these detrimental effects is a decrease in the fluid .handling 

properties •. high levels o1· minerlll oil t8"d· to block the topsheet openings. 

Also, as mineral· oil migrates to the interior of .th8 diaper, it tends to act as a 
hydrophobic additive, thus decreasing the &bsorberiCy'.'. of the underlying 

25 ~core, If one is used. ·This decrease in absorbency becomes more 
~·as the level of mineral oil applied is increased. 

Even without inaeasirlg its level, the · tender\cy Of ·mineral oil to 

migrate once applied h8s oth8r de~,.1·. ·~. ·1=or· exar\ipae. the 
applied . mineral . oil :Can transter to, "irito' and. thtOugh the packaging or 

30 wrapper mat8rial for the lOtknad di&pfi~ pl"odQcf . Th.is can Create the need 

tor ban'ier-type f)aekaging or Wr&pper films to' avOid_ smearing or other 

leakage of mineral oil from the diaper product. 

Accordingly, it WC>uid b8 desirable to ptovicl• lotic>ned diaper products 

that (1) have de.irable the.rapeutic or pfdtediv• Coating lotion benefits (2) 

35 do not require relatively high levels ~f castings th8t are liquid at room 

. 
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temperature (iig., mineral oil) (3) do not ~ersely affed the absorbency of 

the diaper product; and ( 4) do not require special wrapping or barrier 

materials for packaging. 

U.S. Patent 3,585,998 to Hayford et al. teaches a disposable baby 

5 diaper, an interior liner of which carries ari array of pressure-rupturable 

capsules containing baby oil. The patent teaches that it is desirable to 

break the capsules prior to using the diaper by applying pressure with such 

household items as a rolling pin, hand iron, etc. The same principle of 

pressure-rupturable capsules is used in U.S. Patent 3,464,413 to Goldfarb 

1 o et al. for making bandages capable of delivering a medicinal material to an 

injury. Articles disclosed by both patents have a serious drawback. 

Namely, unless the capsules are ruptured by applying pressure prior to 

using the diaper or the bandage, the skin-care substance contained in tt}e 

capsules is either not delivered at all or is delivered non-uniformly leaving 

15 some areas of skin uncoated. 

U.S. Patent 3,896,807 to Buchalter teaches an article impregnated 

with a solid oil phase of cream formulation which forms a cream upon 

addition of moisture thereto. A major disadvantage of the article disclosed 

by the reference is that transfer of a beneficial substance from the 

20 absorbent substrate to skin is delayed and is only realized when body fluids 

are released. 

U.S. Patent 3,489, 1418 to Durican et al. teaches a baby diaper 

comprising a hydrophobic and oleophobic topsheet wherein a portion of the 

topsheet is coated with a discontinuous film of oleaginous material. A major 

25 disadvantage of the diapers disclosed in the Duncan et al. reference is that 

the hydrophobic and oleophobic topsheets are slow in promoting transfer of 

wine to the underlying absorbent cores. · 

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

disposable diaper having a hydrophUic topsheet having superior fluid 

30 handling properties. 

It is a further object of ftle present invention to provide a hydrophilic 

diaper topsheet having a lotion coating on the outer surface of the topsheet 

that is transferable to the wearer's skin and is effective at reducing the 

adherence of BM to the skin, thereby improving the ease of BM cleanup. 
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It is yet a further objed of the pre~ent invention desirable to provide 

lotioned diaper produds that: ( 1) have desirable eivl release, cleaning, 

therapeutic or protedive lotion coating; b~nefits (2) do not require relatively 

high levels of" mineral oil; {3) do not adversely affect the fluid handling 

.s prope_rties of the diaper; and (4) do not require special wrapping or barrier 

materials for packaging .. 

10 

These ~nd ·other objeds are o~lriecf. using the 'present invention, as 
:, .. . 

will beco~e readily apparent from a reading of the following disclosure. 

SUMMARY OF·THE<INVENTIQN .· 

. The.present invention relates tb a··aisposabltt .diaper having a lotion . f 
caating on the outer surfacEt of :ttuit' .tcip~heet that is 'semisolid or solid .at 
ambienttemp$ratUr•s (i.e."~ at 2o•crand:i~--d~ptld to be transferred to the

0 

··, . .. . .. 

wearer's skin, where it acts to redUce the adherence Of BM to the skin of the 
1 s· wearer,· thereby improving the· e•se·of BM::ctean up. 

Briefly, the disf)osabie diaper$· bf Iha .pr.sent· invention comprise: 

A) . a liqu.id impervious·backsheet; 

B) a liquid pervious; · hYdrophiiicf topsheet joined to said 

20 backsheet, said topsheet having an·· inne·r surface oriented 

toward the int•rior of said diaper $1d an outer surface oriented 

tow&rd.·the<skin of "9 we.are~ When·said, diaper is being worn, 
wherein· ,at. least ·a, portion Qf;. saic:t t~t outer surface 

25 

30 

comprises an effe<:tive. amouni. of a; :IQJie>n coating which is 
semi-solid .or solid at 20'C· and:.wliich is partially transferable 

to the wearer's skin, saidlotion co.ating comprisi~g: 

·· (i) from about 10 to about .95%. of a substantially water free 

&mC)Hi.ent- tu\lving· a pl&ltic Qr flt.Jid consistency at 2o•c 
and comprising a "'-~ .-iected from the group 

c:Onsisting of .. petrol9'M1'1-based emollients, fatty aCid 
. .., emOllients, . alkyl ethoxylate emollients, 

polysil~ e~llients, and mixb.lres thereof; 
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(ii) from about 5 to about 90% of an agent capable of 

immobilizing said emollient on said outer surface of the 
topsheet, said immobilizing agent having a melting 

point of at least about 35°C; and 

5 C) an absorbent core positioned between said topsheet and said 

backsheet. 

The quantity of lotion coating on a least a portion of the diaper 

topsheets of the present invention pref~rably ranges from about 0.1 mgJin2 

1 o to about 25 mglin2. more preferably ·from about 1 mglin2 to about 1 o 
mglin2. Lotioned diaper topsheets according to the present invention 

provide desirable BM cleaning, therapeutic or protective lotion coating 
< 

benefits. Because the emollient is substantially immobUized on the surface 

of the topsheet, less lotion composition is needed to impart the desired skin 

15 care benefits. ln addition, special bamer or wrapping materials are 

unnecessary in packaging the lotioned diaper products of the present 

invention. 

As will be discussed hereinafter, the lotion compositions of the 
present invention preferably have a melting profile such that they are 

20 relatively immobile and localized on the diaper topsheet at room 

temperature, are transferable to the wearer at body temperature, and yet 

are not completely liquid under extreme storage conditions. 

Importantly, the lotion compofitions of the present invention are 
. l ~ 

easily transferable to the skin by way of normal contact, wearer motion, 

25 end/or bOdy heat. Without being bound by theory, it is believed that the 

lotion composition changes the surface energy of the skin, and/or fonns a 

"barrier"· reducing the affinity of the skin for BM. The BM, therefore, has a 
reduced tendency to stick to the skin, and is easier to remove. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic representation illustrating a preferred 
process for applying the lotion c:orftposition of the present invention to 

diaper topsheets. 



W096/16682 
PCT/US95/13809 

6 

-- Figure 2 is a schem·atic representation illustrating an alternative _ process for ~pplying the -l~tion composition of the present invention to diaper topsheets. 

-- Figure 3 is an absorbent article in th• form of a diaper according to 5 the present invention. 

PETAILEO DESCRIPTION QF THE INVENTION . . ... As -used herein, the- t~.m-· "c_Omprising" mean_s that the various camponents,'ingredients, or steps, ean:b~·:,c;Onjointly employed in pradicing 10 the present invention~ _ AcCOrdingiY, tt:te:term "comprl~ing'.' encompasses the 

- 15 

more restridive terms ''consisting esllentiatiy ~· and "consisting of." { . . . ."·,· .':.. 
. All percentag,s, • ratios and -proportions used herein are by weight unless otherwise specified. 

A. Absorbent Miele· 

As used herein, --the term "absorbent articie" refers to devices which 
. . -· . . . .... , . . . . 

. __ absorb and contain body exuctates, and more-specifically, refers to devices which are pl~d'. against the skin-,of a. wearer to absorb and. contain the 20 __ various exudates discharged .-frorn the body._ The term "disposable" is used herein to describe absorbelJt artioJ.:ts which -are. not intended to be laundered or· otherwise restored or reused as an_ absorbent article after a single use. exa.nPles of dispg.,le ~$orbent _articles include feminine hygiene ganneriis such as -salnitary ~Pa<bis and ~panti~liners, diapers, 25 : incontinence briefs; diaper holQers, traini~~Pants. and the like. --
Disposable ~t articles typically c:omp{ise a liquid pervious topsheet, a liquid. impervi~• ~ jqir18d to the topsheet and an absorbent core positioned between -th9 topsheet and the backsheet. Disposable absorbent articles - and components thereof, including the 30 tOpsheet, bad<Sheet; absorbent-_ core. · &rid any individual. layers of _these comPQnents, have a._body surf~-•nd a garmeant$urface. As used herein, "body surface" means that ~urfaee of -the_ ..-ticle qr _ cqmponent which is intended to be wom toward or adjacent to tf'le _l:>Qdy pt the. wearer; while the "garment surface" is on the opposite side and is intended to be wom toward 
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or placed adjacent to the wearer's body or undergarments when the 
disposable absorbent article is worn. 

The following desaiption generally discusses the absorbent core, 
topshee~ and backsheet materials that are ~seful in disposable absorbent 

s articles. It is to be understood that this general description applies to these 
components of the specific absorbent articles shown in Figure 3 and further 
described below, in addition to those of other disposable absorbent articles 
which are generally desaibed herein. 

In general, the absorbent core is capable of absorbing or retaining 
10 liquids (e.g., menses, urine, and/or other body exudates). The absorbent 

core is preferably compressible, conformable, and non-irritating to the 

wearer's skin. The absorbent core may be manufadured in a wide variety 
of sizes and shapes (e.g., rectangular, oval, hourglass, 'T' shaped, d6g 
bone, asymmetric, etc.). In addition to the absorbent composites of the 

15 present invention, the absorbent core may include any of a wide variety of 
liquid-absorbent materials commonly used in absorbent articles, such as 
comminuted wood pulp, which is generally referred to as airfelt. Examples 
of other suitable absorbent materials for use in the absorbent core include 
creped cellulose wadding; meltblown polymers including coform; chemically 

20 stiffened, modified or cross-Jinked cellulosic fibers; synthetic fibers such as 

aimped polyester fibers; peat moss; tissue including tissue wraps and 
tissue laminates; absorbent foams; absorbent sponges; superabsorbent 
polymers; absorbent gelling materials; or any equivalent material or 
combinations of materials, or mixtures of these. 

25 The configuration and construction of the absorbent core may also 
be varied (e.g., the absorbent core may have ~arying caliper zones and/or 
have. a profile so as to be thicker in the center; hydrophilic gradients; 
gradients of the absorbent composite of the present invention. 
superabsorbent gradients; or lower average density ~nd lower average 

30 basis weight zones, e.g., acquisition zones; or may comprise one or more 
layers or strudures). The total absorbent capacity of the absorbent core 
should, however, be compatible with the design loading and the intended 
use of the absorbent article. Further, the size and absorbent capacity of the 
absorbent core may be varied to accommodate different uses such as 

35 diapers, incontinence pads, pantitiners, regular sanitary napkinst and 
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overnight sanitary ·napkins, and to accommodate wearers ranging from 
infants to adults. 

The absorbent core can. include other absorbent components that 
are often used in absorbent articles, for exa-.;nple; a dusting layer, a wicking 

5 or acquisition· layer, or a seeondary topsheet for increasing the wearer's 
comfort. 

The topsheet · is prefer•bly c0mplia~t. soft feeling, and non-irritating 
to the wearer's skin. Further, the tOpsheefis -liquid. pervious, permitting 
liquids (e.g., menses and/or· urine) ·to _readily penetrate through its 

:\ ;-·.:.;·. 

. 10 thickness. A suitable topsheetmay be manufactured from a wide range of 
materi_als such as woven.and nonwoven materi~s·(e.g~·,·a nonwoven web of ( 

fibers); polymeric· materials· such as apertur8d· formed· thermoplastic films. 
apertured plastic films. and. hydrofonned thermoplastic films; porous foams; 
reticulated foams; reticulated thermoplastic films;· 8nd thermoplastic scrims. 

15 Suitable woven and-nonwoven materials an bti':camp,.ised of natural fibers 
(e.g., wood or cotton fibers),;synthetic·fib8ra {e~g.; polymeric fibers such as 
polyester, polypropylene; or polyethylene flbafs): 0or· frOm a combination of 

natural and synthetic fibers. ·When the topSheet · eomprises a nonwoven 
web, the web may be manufactured by a wide number of known techniques. 

20 For example, the 0web i'nay be spunbonded~ · Carded~ wet-laid~ melt-blown, 
hydroentangled, combinations of the above, or the like. 

The backsh8et is impervious to liquids (e.g., menses and/or urine) 
and "is preferSbly . m&nufactUred ··from a "thin piaSti~. film, although . other 
flexible liquid impervious materials may also b8 uSed. · As used herein, the 

25 term "flexible" refers to materials ·.which are compliant and will readily 
canfonn to the general shape and contoUrS of the hUman body. The 

blclclheet ~ts the exudates absorbed· and contained in the absorbent 
care . from wetting articles· which contact. the absorbent article such as 
bedsheets, pants; pajamai and: undergarments •. · The backsheet may thus 

30 comprise a · woven or nonwoven material,. ·polymeric films such as 
thermoplastic films of polyethylene. or polypropylene, ·or composite materials 
such as a film-coated nonWoven material. A suitable backsheet is a 
poiyethylene film having a thickness of from about ·0 .. 012 mm (0.5 mil) to 
about 0.051 mm (2.0 mils). . ex.mplary polyethylene films· are manufadured 

35 by Clopay Corporation of Cincimati, Ohio, under the designation P18-1401 
and by Tredegar Film Products of Terre Haute, Indiana, under the 
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designation XP-39385. The backsheet is preferably embossed and/or 

matte finished to provide a more clothlike appearance. Further, the 

backsheet may permit vapors to escape from the absorbent core (i.e., the 

backsheet is breathable) while still preventing exudates from passing 

5 through the backsheet The size of the bac:Ksheet is dictated by the size of 

the absorbent core and the exact absorbent article design selected. 

The backsheet and the topsheet are positioned adjacent the garment 

surface and the body surface, respectively, of the absorbent core. The 

absorbent core ·is preferably joined with the topsheet, the backsheet, or 

10 both in any manner as is known by attachment means (not shown in Figure 

3) such as those well known in the art. However, embodiments of the 

present invention are envisioned wherein portions of the entire absorbent 
core are unattached to either the topsheet, the backsheet, or both. 

For example, the backsheet andlar the topsheet may be secured to 

15 the absorbent core or to each other by a uniform continuous layer of 

adhesive, a patterned layer of adhesivet or an array of separate lines, 

spirals, or spots of adhesive. Adhesives which have been found to be 

satisfactory are manufactured by H, B. Fuller Company of St. Paul, 

Minnesota under the designation HL-1258 or H-2031. The attachment 
20 means will preferably comprise an Open pattern network of filaments of 

adhesive as is disclosed in U.S. Patent 4,573,986, issued to Minetola, et al. 

on March 4, 1986, and which is incorporated herein by reference. An 

exemplmy attachment means of an .. open pattern network of filaments 
l'.· 

compri- several lines of adhesive,f!laments swirled into a spiral pattern 
25 such as illustrated by the apparatu~ and method shown in U.S. Patent 

3,911,173 issued to S~ Jr. on October 7, 1975; U.S. Patent 
4,785,996 issued to Zwieker, et al. on November 22, 1978; and U.S. Patent 

4,842,666 issued to Werenicz on J~ 27, 1989. Each of these patents are 
inc:orpor'flted herein by reference. Alt~tively, the attachment means may 

30 compriae heat bonds, pressure .. .bands, ultrasonic bonds, dynamic 

mechanical bonds, or any other suttatJte attachment means or combinations 

of these attachment means as are known in the art. 

A preferrac:l disposable absorbent article in which the lotioned 

topsheets of the present invention may be used are diapers. As used 

35 herein, ·the term "diaper" refers to en absorbent article generally wom by 

infants, and incontinent persons that is worn about the lower torso of the 
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wearer. In other words, the term "diaper'' includes infant diapers, training 
·pants, adult. incontinence devices, etc. 

. ··•· .. ,. 

Figure 3 is a plan view of tre. diaper sp of the. present invention in its 
flat-out, l,Jncontract~d state (i.e., with. elasiic; iriquced, contradion pulled out) 

5 with portions of the . stn.idure .bei,..g_· .. cut~away to more clearly show the 
construdion of .the diaper 50 and with the portion of the diaper 50 which 
faces away frbm the ··W.arer, the oUter Si.ltfaee, oriented towards the viewer. 

· As shewn in Figure 3, ·the diapar_ 50 phatenably ·com~rises a liquid pervious 
topsheet 520; a liquid imperVi0us ba~heef·s30 joined with the topsheet 

.. .:···· 

10 520; an absorbent cOre 540 positionid .be~en" ttie topsheet 520 and the 
·. backslieet 530, the abserbent eore :'54o ·ha~irig a·· garment facing surface 

542, a body facing surtace 544, side. edg~· 546:--waist. edges 548, and ears f 
549. The diaper 50 preferably further com~rises ~lasticized leg cuffs 550; 
an elastic waist feature multiply designated as 566; and a fastening system 

15 generally multiply designated-as 570. ·'·· 

The diaper 50 is showri in FiQur8:3.~ h~·a, outer surface 52, an 
imer surtace 54 oppaSfad to"tt1e-·~r suif~·'·s2, a firat \vaist region 56, a 
second waist region· 58, anc:I a p8riphery 51 whiCh is defined by the outer 
edges of the diaper So in Which the longitudinal edges are designated 55 

20 and the en~ . edges are d,signat8d 57 .. ·. (while the skilled artisan will 
recognize that·a·c:liaper is-usually d_eaCribed In terms of.having a pair of waist 
regians and. a Crotch region be~ the Waist regib.is, in this application, 

.' for simplicity of tarmincilogy, th8 diaper so· is. aesC;6*c:I as -having only waist 
iegioris Including a portiol1 of the di&per_YA1ich . .,Uki -iYPiC811y be designated 

25 • past of the crotch region). The inrier surt.a~ 54 of the diaper 50 
comprises.· that portion of the dias-.r sb whid-t ··is -~itioned adjacent to the 
........ body during uS. (i.e .• the imer iurfae{e S~f~.irally is formed by at 
least a portiOn of the topsh8et 520 *'ct dtt* c:Otnp()neniS that may be joined 
to the topsheet- 520). The· outer. sUrf~ 52 eotriprises · that portion of the 

30 diaper so· which is pc>sitiolled .ay. tram th8 ·W.arer's body (i.e., the outer 
surface 52 ~Hy is fonnect by at leaat·a portion Of the backsheet 530 and 
other components ihat may b8 jOined to tt\e··· backsheet · ~30). (As used 
herein, the · portiOn of the diaper 50· or component thereof which faces the 
wearer is also referred to as the· body: facing surface. Similarly, the portion 

35 facing away· from the wearer is also referred ;to herein as>the garment facing 
surface.). The first waist·· region· 56 and the second waist region 58 extend, 
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respectivety1 from the end edges 57 of the periphery 51 to the lateral 

centerline 53 of .the diaper 50. Figure 3 also shows the longitudinal 

centertine 59. 

Figure 3 shows a preferred embodim~nt of the diaper 50 in which the 

5 topsheet 520 and the backsheet 530 have length and width dimensions 

generally larger than those of the absorbent core 540. The elasticized leg 

cuffs 550 and the back.sheet 530 extend beyond the edges of the absorbent 

core 540 to thereby form the periphery 51 of the diaper 50. 

Diapers of the present invention can have a number of well known 

10 configurations, with the absorbent cores thereof being adapted to the 

present invention. Exemplary configurations are described generally in 

U.S. Patent 3,860,003 issued to Bueti on January 14, 1975; U.S. Patent 

5, 151,092 issued to Buell et al. on September 29, 1992; U.S. Patent 

5,221,27 4 issued to Buell et at. on June 22, 1993. Each of these patents is 

15 incorporated herein by reference. Another diaper configuration to which the 

present invention can be readily adapted are described in co-pending U.S. 

Patent Application Serial Nos. 08/203,456; filed on February 28, 1994 and 

incorporated herein by reference. The absorbent cores of diapers 

described in these patents can be adapted in light of the teachings herein 

20 to include the absorbent composite of the present invention as an 

absorbent gelling material desaibed therein. 

A topsheet 520 which is particularly suitable for use in the diaper so. 
is carded and thermally bonded by means well known to those skilled in the 

fabrics art. A satisfactory topsheet for the present invention comprises 

25 staple length polypropylene fibers having a denier of about 2.2 As used 

herein, the term "staple length fibers" refers to_ those fibers having a length 

of at least about 15.9 mm (0.625 inches). Preferably, the topsheet has a 

basis weight from about 14 to about 25 grams per square meter. A suitable 

topsheet is manufactured by Veratec, tnc., a Division of International Paper 

30 Company, of Walpole, Mass. under the designation P-8. 

The topsheet 520 of diaper 50 is preferably made of a hydrophilic 

material to promote rapid transfer of liquids (e.g., urine) through the 

topsheel If the topsheet is made of a hydrophobic material, at least the 

upper surface of the topsheet is treated to be hydrophilic so that liquids will 

35 transfer through the topsheet more rapidly. This diminishes the likelihood 

that body exudates will flow off the topsheet rather than being drawn 
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through the . topsheet and being absorbed by the absorbent core. The 

topsheet can be rendered hydrophilic by treating it with a surfadant. · 

Suttable methods for treating the topsheet with a surfadant include 

spraying the. topsheet material .. with the. surfadant and immersing the 

s material into the surfadant A more detailed.discussion of such a treatment . . ·. : . . ·. ' .. ~ . . . . . 

and hydrophilicity is contained ii'.' l,J.S. Patents 4,988,344 entitled 

"Absorbent . Articles with M~ltiple . Layer ·Absorbent Layers.. issued to 

Reising, et al on January 29, 199t,:ar1d U;S .. Patent 4,988,345 entitled 

"Absorbent Articles with Rapid Acquiri".g Absorbent Cores.. issued to 

10 Reising on January 29, 1991, each of which is incorporated by reference 
herein. . . 

.: .. :;.::, 

In a . preferred embodim8"t ot: ::a diap~r: a~ described herein, the i 
backsheet 530 has _a modified·. hourglass. snape .. ··extending beyond the 

· absorb&nt core a minimum distance of .&bot.It 1.3 .cm to· about 6.4 an (about 

15 . 0.5 to about 2;5 inch) around the entire diaper periphery. 

The absorbent core 540 may .take ·on any·· size or shape that is 

compatible·with the diaper 50. One preferred embOdiinent of the diaper 50 

has an asymmetric, .modified· T-shaped absotbent· cOte· 540 having ears in 

the·.first waist region but a generally rectangular shapa in the second waist 

20 region. Exemplary absorbent structures for use as the absorbent core of 
the present invention that have achieved· wide acceptance and commercial 

success •a described in U.S. · Patent 4;610,678 entitled "High-Density 

Absorbent S.tructures" i~ed to Weisman etal. ·on September 9, 1986; U.S. 
Patent 4,673,402 entiU~. "Absorbent _Artidee . With .· Dual-Layered Cores" 

25 issued to Weisman et al~on June, 16, 1.987;.· U.S. Pat"1t 4,888,231 entitled 

"Absorbent Cor9 Having A Dusting L.ayer" issued to "'1gstadt on December 

19, 1989; and U.S. Patent· 4,834,735,- entitled ''High Density Absorbent 

Members . Having Lower Density . and Lower. Basis Weight Acquisition 

Zones", issued to Alemany et al. on May_~i __ 1989~ _The absorbent core 

30 ~Y further comprise .. . the ~I CGr!t system containing an 
acquisitionldistributi~ core of. chemically stiffened fibers positioned over an 
absorbent storage core as detailed in U.S. Patent 5,234,423, entitled 

"Absorbent Mcie With Elastic Waist Feature and Enhanced Absorbency" 

issued·t0 Alemany et al., on August 10, 1993; and in lJ.s. Patent 5, 147,345, 

35 entitled "High Efficiency. Absorbent ·Artides For Incontinence Managemenr• 
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issued to Young. Lavon and Taylor on September 15, 1992. All of these 

patents are in~rporated herein by reference. 

tn a preferred embodiment, tAe diaper 50 further comprises 
elasticized leg cuffs 550 for providing improved containment of liquids and 

5 other body exudates; an elastic waist feature 560 that provides improved fit 
and containment; and a fastening system 570 which forms a side closure 
which maintains the first waist region 56-·and the second waist region 58 in 
an overlapping configuration such that lateral tensions are maintained 

around the circumference of the diaper to maintain the diaper on the wearer. 
10 The diaper 50 may also comprise elasticized side panels (not shown) in the 

waist regions. 56 and 58 to provide an. elastically extensible feature that 
provides a more comfortable and contouring fit and more effedive 

application of the diaper 50. 

The elasticized leg cuffs 550 can be constructed in a number of 
15 different configurations, including those desc:ribed in U.S. Patent No. 

3,860,003; U.S. Patent No. 4,909,803, issued to Aziz et al. on Mar. 20, 1990; 

U.S. Patent No. 4,695,278, issued to Lawson on Sep. 22, 1987; and U.S. 
Patent No. 4, 795,454, issued to Dragoo on Jan. 3, 1989t each being 

incorporated herein by reference. 

20 The elasticized waist feature preferably comprises an elasticized 
waistband (not shown) that may be constructed in a number of different 
configurations including those described in U.S. Patent No. 4,515,595 
issued to Kievit et al on May 7, 1985; U.S. Patent No. 5,026,364 issued to 
Robertson on J&.11. 25, 1991; and the above referenced U.S. Patent No. 

25 St151,092 issued to Buell et al. on Sep. 29, 1992, each of these references 

being incorporated herein by reference. 

The elasticized side panels may be constructed in a number of 
configurations. Examples of diapers with -tdasticized side panels positioned 
in the ears (ear flaps) of the diaper We disclosed in U.S. Patent No. 

30 4,857,067, issued to Wood, et al. oni·tAug. 15, 1989; U.S. Patent No. 

4,381,781, issued to Sciaraff~, et al. on May 3, 1983; U.S. Patent No. 

4,938,753, issued to Van Gompel, et al. on Jul. 3, 1990; and U.S. Patent No. 

5, 151,092, issued to Buell et al. on Sep. 29, 1992; each of which are 

incorporated herein by reference. 
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Exemplar)'- fastening systems 510 ;are- -disciosed -in u.s. Patent No. 

4,846,815, is~uedto Scripps on Jul. 1t, t9a9; U.S. Patent No. 4,894,060, 

issued to Nestegar:ct on Jan. 16, 1990;-·U;S. Patent No. 4,946,527, issued to 

- Battrell on Aug._7,.1990; U.S. Patent N0.~:31848,594, issued to Suell on Nov. 
.. ,, 

s 19, 1974; U;S~-- Patent No. 81 4,662;875~>issued·to Hirotsu et al. on May 5, 

1987; and U.S. Paatent No. __ S, 151,092;-•issµed to Buell-et al. on Sep. 29, 

1992; each ofwtiictr-is incorporated herein by'reference; 

The diaper 50 is preferabrJ appiiecucf a·we~rer'b{positioning one of 

the waist regions of the- diaper, preferably" me second Yhaist regi()n 58,- under 

10 the wearer's -back and dr&Wing the remaind•t of the ,-di.per between the 

wearer's legs s0 that the other \Vaist _region; preterabl~ the -first waist region 

56, is positi0ned across the front -Of the\v$arer. ihe- fastening system is t 
then applied to effed a side closl.lre: - --· - - . -

The lotioned topsheets of -the p.-.aeHt -invention are also useful in 

15 training· pantS. The -- tem1 ''training··- parit$·~. · : as used herein, refers to 

disposable gafmehtS having fixed sides arid l•g openings; Training pants 

are placed in·position·on the'wearer by':irisertihg the wearer's legs into the -

-leg openings and slidittg the training -pam-·t~td position about the wearer's 

lower torso. Suitable training pants are disc:los8d in-- u.s. Patent No. 

20 5,246,433, issued to Hasse, et al.on September 2-1~ 1993. 

Another diSposable abSorbent -8rttde for whieh the lotioned 

topsh8ets of the prelent iriventlon are usetul are incontinence articles. The 

term "incontinence artide• r8ters -to padS~ Ur\dergam,elitS (pads held in 

plaee by- a susP8nsion ·sVltem Of same_ fype, suCh_-as ·a belt, or the like), 

25 lnlerts for abSotti8nt' Snides, caJ>acity -boosters for absorbent articles, 

briefs, bed pads, and N· 111<e-t90&rdl$ss 'Of Whether they are wom by adults 

ar other _incontinent, person$. Suitable_ incantinence articles are disclosed in 

U.S. Patent No. 4,253,461 .. issued to Strickland. et at on March 3, 1981; 

U.S.- Petent Nos •. 4;597,760--and __ 4,597,76tJssued to. Buell; the above-

30 mentioned U.S. Patent No. 4,704i115; U.S. Patent No~ 4,909,802 issued to 
Ahr, et al.; u.s~ Patent No. 4,9E$4;860 issu_ed -to GipsQn; et al. on Odober 

23, 1990; and in U.S. Patent Application. Serial No~ 071637,090 filed by 

Noel, et al. on January 3, 1"991 (PCT Publication No. WO 92/11830 

published on July 231 1992).-

35 
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B. Lotion Composition. 

The lotion compositions of the present invention are solid, or more 
often semisolid, at 20•c. i.e. at ambient temperatures. By 0 semisolid" is 
meant that the lotion composition has a rheology typical of pseudoplastic or 

5 plastic fluids.· When no shear is applied. the lotion compositions can have 
the appearance of a semi-solid but can be made to flow as the shear rate is 
increased. This is due to the fact that, while the lotion composition contains 
primarily solid components, it also includes some minor liquid components. 

The lotion compositions of the present invention are at least semi-
1 o solid at room temperature to minimize lotion migration. In addition, the 

lotion compositions preferably have a final melting point (100% liquid) 

above potential "stressful" storage conditions that can be greater than 45°C 
(e.g., warehouse in Arizona, car trunk in Florida, etc.). 

Specifically, the lotion compositions of the present invention should have 
15 the following melt profile: 

Characteristic 

% liquid at 
room temp. (20 •c) 
% liquid at 

body temp. (37 •c) 

final melting point c·c) 

Preferred Range 

2-50 

~38 

Most Preferred 

3-25 

30-90 

~5 

By being solid or semisolid at ambient temperatures, these lotion 
compositions do not have a tendency to flow and migrate into the interior of 
the diaper topsheet to which they . are appli&d. This means less lotion 

20 composition is required for imparting desirable therapeutic or protective 

coating lotion benefits. 

When applied to outer surface of diaper topsheetst the lotion 

compositions of the present invention are transferable to the wearer's skin 
by nonnal contact, wearer motion, and/or body heat. Importantly, the 

25 lotions disclosed in the present invention reduce the adherence of BM to 
the skin of the wearer, thereby improving the ease of BM clean up. 
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The diaper topsheet$ of the present invention contain an effective 

amount of the lotion composition. .. As ·used herein, the term "effective 

amount of a lotion coating" refers: "to·. an.: am·ount . of a particular lotion 

composition whieh/when ·applied to a diaper/topsheet, will be effective in 

· 5 reducing the adherence of BM to the: ·skiri 'of· the wearer. Of course, the 

· effective amount of a lotion C:Oating will· depend, to a large extent, on the 

particular ·lotion: composition used~. 

The lotion compositions .·of the. p~esent' invention Comprise: (1) an 

emollient(s); (2) an immobilizing· agent(s)-'for the' emollient; (3) optionally a 

10 hydrophilic surfactant(s): 'and ( 4) other optional components. 

The viseosity of the .. fonntilatttd .' · 1~tion: compositions, including ( 

emollient, immobolitillg agent,' and· optidnal_ camponents _should be as high 

as possible tC> keep the lotion m>r11.tl~ng ''intci the interior of the diaper. 

Unfortunately, high viscosities can a1s0 leacfto lotion compositions that are 

15 difficult to apply without processing' pl'Oblams~ ·Therefore, a balance must 

be achieved so Jhe viscosities are ·. high · eno"gh __ to keep the lotion 
.·.:· .·· .. · .. ;·· . .. . . ... .. 

compositions localiz•d on the surface of the dia~r topsheet, but not so 

high as to cause proCessing problems. $'-!i~ble viscosities for the lotion 

compositions will typically range from abotit 5 'to abOut 200 centipoises, 

20 preferably from about 15 to about 100 centipoisesi· measured at eo•c. 
1. Emollient 

The key active ingredient in these lotion eorhpositions is one or more 

emollients. As UMd herein, an emollient is a material that softens, soothes, 

supples,. coats,. lubricates, mo~•uriz.e~•- 9r cl•11nses .• the skin. An emollient 

25 typically .. accompli&he~ .•. 5'V~ral . 9-(·_·:Jlies_e •.•• objec:tive11 , such as soothing, 

moisturizing, ·and. lub.ri~ng · ttte st4o~: ,. ,Jfo,r •.tie .. purposes of the present 

invention, these ei'nc:)lli~ havt eitta!,r::-•, plastic or}l1.1~d coneistency at 

209C, i.e., at ambient temperatures. _'This partic:ular emollient consistency 

allows the lotion composition to impart a soft, lubricious, lotion-like feel. 
. ·. . .. ~ .; . 

30 · The em011ients useful .in the in.sent invention are also substantially 
. . ;. . ..... · . •.. . .· .· .. · . . . :" . . . .···· .. . 

free of ~- EiY "subs-ntially free of: ~~er'' i~ .. mflt~. that water is not 

intentiooally11,dded~o the-eme>.Ui~nt. Additi~p_qt.~e~to the emollient is not 

necessary in prepa1ring or using -ttie l~i9,n compo~itions of the present 

invention and could require an additional drying step. However, minor or 

35 trace quantities of water in the emollient that are picked up as a result of, 
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for example, ambient humidity can be tolerated without adverse effect. 

Typically, the emollients used in the present invention contain about 5% or 

less water, preferably about 1% or less water, most preferably about 0.5% 

or less water. 

5 Emollients useful in the present invention can be petroleum-based, 

fatty acid ester type, alkyl ethoxylate type, fatty acid ester ethoxylates, fatty 

alcohol type, polysiloxane type, or mixtures of these emollients. Suitable 

petroleum-based emollients include those hydrocarbons, or mixtures of 

hydrocarbons, having chain lengths of from 16 to 32 carbon atoms. 

1 o Petroleum based hydrocarbons having these chain lengths include mineral 

oil (also known as "liquid petrolatum") and petrolatum (also known as 

''mineral wax," ''petroleum jelly" and .. mineral jelly"). Mineral oil usually 

refers to less viscous mixtures of hydroc;arbons having from 16 to 20 carbon 

atoms. Petrolatum usually refers to ~re viscous mixtures of hydrocarbons 

15 having from 16 to 32 carbon atoms. Petrolatum and mineral oil are 

particularly preferred emollients for lotion compositions of the present 

invention. 

Suitable fatty acid ester type emollients include those derived from 

C12-C2a fatty acids, preferably C1s-C22 saturated fatty acids, and short 

20 chain (C1-Ca. preferably C1-C3) monohydric alcohols. Representative 

examples of such esters include methyl palmitate, methyl stearate, 

isopropyl laurate, isopropyl myristate, isopropyl palmitate, ethylhexyl 

palmitate and mixtures thereof. Suitable fatty acid ester emollients can also 

be derived from esters of longer chain. fatty alcohols (C12-C2a, preferably 

25 C1~16) and shorter chain fatty aci~s e.g., lactic acid, such as lauryl 

lactate and cetyl lactate. · 

Suitable alkyl ethoxylate type emollients include C12-C22 fatty 

alcohol ethoxylates having an average .9e;ree of ethoxylation of from about 

2 to about 30. Preferably, the fatty alOQhol ethoxylate emollient is selected 

30 from the group consisting of lauryl, ~tyl, and stearyl ethoxylates, and 

mixtures thereof, having an average degree of ethoxylation ranging from 

about 2 to about 23. Representative ~mples of such alkyl ethoxylates 

include laurefh:-3 (a lauryl ethoxylate having an average degree of 

ethoxylation of 3), laureth-23 (a lauryl ethoxylate having an average degree 

35 of ethoxylation of 23), ceteth-10 (a cetyl alcohol ethoxylate having an 

average degree of ethoxylation of 10) and steareth-1 O (a stearyl alcohol 
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ethoxylate having an average degree of ethoxylation of 1 O). These alkyl 
ethoxylate emollients are typically used in cornbination with the petroleum­
based emollients~ suCh as petrolatum/ af a>weight ratio of alkyl ethoxylate 
emollient to petroleum-based emollient of '.from about 1: 1 to about 1 :5, 

5 pref19rably from- about .. 1 :2 to about 1 :4. 

10 

Suitable fatty alC:Ohol type.emollients include C12..;C22 fatty alcohols, 
preferab1y·C15;.c18 fatty alcohols. Representative examples include cetyl 
alcohol and stea,YI alcohol~- and·'.··mixtures thereat;·· _These fatty alcohol 
emollients·· are·· typically ·used in :combination' With the petroleum-based 
emollients, such as~petrolatum,at·a weight ratiooffatty al~ol emollient to 
petroleum-based' emollient of from about 1: 1 to abOUt 1 :5, preferably from 
abo~-1: 1 to about 1 :2. 

· oiher suitable typ8S of emollients · tc:>r. use in .lhe present invention 
inCJLlde Polysiic>x&ne c0~p0uhds. ··1n:gene,.t suit~bl.e p0lysiloxane materials 

15 for use· in the pres~nt invention include those having. monomeric siloxane 
units of the following structure: 

20 
(1) -Si-O· 

wherein, R1 and R2. for each independent silo)(21ne monomeric unit can 
each inclependenUy be hydrogen or any alky{; aryl, alkenyl, alkaryl, arakyl, 
cycloalkyl, halogenated hydrocarbon, or' other' r:&dical. .. k.y of such radicals 

25 can be sUbstitut8d 0r Unsubstituted. Rf and R2 radicals of any particular 
monon1ericunit may· differ troln the -carrespOnding· fUnctionalities of the next 
adjoining· monomenc· unit. Additionally, the · polysiloxane can be either a 
straight chain, a branched chain or have a cyclic structure. The radicals R1 
aind R2 ·can · addiiianalJy independently be ·other. silaceous functionalities 

30 such as, bi.It not limited to siloxanes~ poiysiloxanes, silanes, and 
polysilanes. The radicals . R1 and R2 may eontaln any of a variety of 
organic functionalities including; for example, alcohol, carboxylic acid, 
phenyl, and· amine functionalities. 

f 
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Exemplary alkyl radicals are methyl, ethyl, propyl, butyft pentyl, hexyl, 

octyl, decyl, odadecyl, and the like. E~mplary alkenyl radicals are vinyl, 

aliyt. and the like. Exemplary aryl radicals are phenyl, diphenylt naphthyl, 

and the like. Exemplary alkaryl radicals are toyl, xylyl, ethytphenyl, and the 

5 like. Exemplary aralkyl radicals are benZyl, alpha-phenylethylt beta-

phenytethyl. alpha-phenylbutyl, and the. like. Exemplary cycloalkyl radicals 

are cyclobutyl, cyclopentyl, cyclohe~I. and the like. Exemplary 

halogenated hydrocarbon radicals are chloromethyl1 bromoethyl, 

tetrafluorethyl. fluorethyl, trifluorethyl, trtfluorotloyl, hexafluoroxylyl, and the 

10 like. 

Viscosity of pofysiloxanes useful may vary as widely as the viscosity 

of polysiloxanes in general vary, so long as the polysiloxane is ftowable 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 

15 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 preferab!Y 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 

20 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. 

25 Preferred polysiloxanes compounds for use in the present invention 

.. disclosed in U.S. Patent 5,059.282 (Ampulski et al), issued Odober 22. 

1991, which is incorporated herein by_ .reference. Particularly preferred 

polysiloxane compounds for use as emollients in the lotion compositions of 
:-- ~- . 

the present invention include ~1-fundional polymethylsiloxane .. 
30 compounds (e.g., Dow Coming 556 Cosmetic-Grade Fluid: 

polyphenylmethylsiloxane) and cetyl or.~,tearyl functionalized dimethicones 

such as Dow 2502 and Dow 2503 polysiloxane fluids, respedively. In 

addition to such substitution with phenyl-functional or alkyl groups • 

effective substitution may be made with amino, carboxyl, hydroxyl, ether, 

3S polyether, aldehyde, ketone, amide, fi*ter, and thiol groups. Of these 

effective substituent groups, the famu~/Of' groups comprising phenyf, amino, 
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alkyl, carb~xyl~ and hydroxyl groups are more preferred than the others; 
and phenyl-fu.nctional groups are most ·preferred. 

Besides petroleum-based emollients, _fatty. acid ester emollients, fatty 
acid ester ethoxylates, &1lkyl ethoxylat• emollients fatty. alcohol emollients, 

5 and polysiloxanes, the emollients useful· in t.he present invention can 
include minor amounts (e.g., up to about 1Q% -of th; total emollient) of 
other, conventional emollients. . TJiese .. other, conventional emollients 
include pro.pyl~ne glycol, . glycerin~, tri~thylen~ glycol, sperrna~ti or other 
waxes, fatty acids, and fatty alcohol eth~rs havi~g ·.ff.om 12 to 28· carbon 

10 atoms in their fatty chain, such as stearic acid, propoxylated fatty alcohols; 
glycerides, acetoglycerides, arid ethoXytated·· glycerides of C12-C2a fatty f 
aeids; ·other fatfy_ esters of polyhydraxy ~lcotiols; lanolin and its derivatives. 
These ·other emollients should be 'included in ··a· manner such that the so&id 
or iemisolid charaeteristics of the lotion c0nip0sition are maintained. 

15 . . . The· amount of emollient "'t 'ean ·.be .. ·. included in . the lotion 
composition wiH depend on a variety_ o.t factors~ in~luding the particular . .· . :· .. ·.,: . .. . 
em911ient involved, the lotion-like benefits c:lesired, the other components in . . . . -. ··. ; .. :· ·, 

. the . lotion COR'!POsition, and like factors~ The .. lotion . composition can 
comprise from about ·10. to a.bout . 95% of, the emollient. Preferably, the . .· . . . .. ·. -· ... 

20 lotion· composition comprises from about 20 to·_ about 80%, most preferably 
from about 40 to at>Out 75%, of the eme>llient. . 

2. lmmobilqind Aaent .. · 

An especially key component ·Of the : lotion compositions of the 
25 pres8nt invention is" an agent capable of··immobilizing the emollient on the 

diaper t0pshe8t t0 which the lotion corripasition is applied. Because the 
emollient. in the C:Olnp()sition. has a plalstic Or fluid Consistency at 2o•c, it 
tends.tQ flow or migrate, even when ·sL.abjected' to modest shear. When 
applied to a diaper topSheet, especially in a m91tecfor molten state, the 

30 emollient will not remain primarily on the: surtaee Of the topsheet. Instead, 
the emollient Will tencfto migrate anc:I floW il'lto the interior of the diaper. 

This migration ,·of the emollient i_ntc) the. interior. of the diaper can 
cause undesir8d etf~ on the 8bson.ncy of the diaper core due to the 
hydrophobic 'cha~deri~tics of. many of ~e emollients used in the lotion 

35 compositions of the piE.sent invention. It also means that much more 
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emollient has to be applied to the diap&r topsheet to get the desired 

therapeutic or protedive lotion benefits. Increasing the level of emollient 

not only increases the cost, but also exacerbates the undesirable effed on 

the absorbency of the diaper core. 

5 The immobilizing agent counteracts this tendency of the emollient to 

migrate or flow by keeping the emollient primarily localized on the surface 

of the diaper topsheet to which the lotion composition is applied. This is 

believed to be due, in part, to the fad that the immobilizing agent raises the 

melting point of the lotion composition above that of the emollient. Since 

10 the immobilizing agent is also miscible with the emollient (or solubilized in 

the emollient with the aid of an appropriate emulsifier), it entraps the 

emollient on the surface of the diaper topsheet as well. 

It is also advantageous to "lock" the immobilizing agent on the 

surface of the diaper ·topsheet. This can be accomplished by using 

15 immobilizing agents which quickly crystallize (i.e., solidify) at the surface of 

the topsheet In addition, outside cooling of the treated diaper topsheet via 

blowers, fans, etc. can speed up crystallization of the immobilizing agent. 

In addition to being miscible with (or solubilized in) the emollient, the 

immobilizing agent needs to have a melting point of at least about 35°C. 

20 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 so• to about 1 so•c . 
• 

Suitable invnobilizing agents for the present invention can comprise 

25 a member selected from the group consisting of C14-C22 fatty alcohols. 

C1ziC22 fatty acids, and C1~22 fatty alcohol ethoxylates having an 

average degree of ethoxylation ranging from 2 to about· 30, and mixtures 

thereof. Preferred immobilizing agents include C1 e-C1 e fatty alcohols, 

most preferably selected from the group consisting of cetyl alcohol, stearyl 

30 alcohol, and mixtures thereof. Mixtures of cetyl alcohol and stearyl alcohol 

are particularly preferred. Other pnderred immobilizing agents include 

C1e-C1e fatty acids, most preferably selected from the group consisting of 

palmitic acid, stearic acid, and mixtures thereof. Mixtures of palmitic acid 

and stearic acid are particularly preferred. Still other preferred immobilizing 

35 agents include C1e-C1e fatty alcohol ethoxylates having an average 
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. . 

degree of ethoxylation ranging from about 5 to ··about 20. Preferably, the 
fatty alcohols, fatty acids and fatty alcohols ate linear. 

. . . . .. - ~ ' '. 
. . ' - . . 

Importantly, these pr~ferred imrnopi,lizing. ~ge.nts such as the C1s -
C 18 fatty alcohols increase the rate of crys~llizaition of the lotion causing 

5 - the. lotion to crystallize rapidly onto the surface of the substrate. Lower 
lotion levels can therefore be utilized or a superior lotion feel can be 
delivered. Traditionally,-·greater amoutits oi lotion were needed to generate 
softness be~use· of the- flow of these· nquids into the diaper core. 

- . . . . . . 

_Other types .of immobilizing agent$, .can be. used either alone or in 
10 combin.ation with.the fatty alcohols, fattY aCids •.. and fatty alcohol ethoxylates 

·. . .. . . . . ' . . . ·. 

described above.. Examples of- these_. other types of immobilizing agents ( 
includes polyhydroxy tattY acid esters, polyhydrOxy fatty acid amides, and 
mixtures thereat .. -Preferred· esters :and amides will have three or more tree 
hydroxy groups on the polyhydroxy moiety . and are· fyJ)ically nonionic in 

1s character. B~use of the .:posaible skifi: ~EirisitivitY ·of those using diaper 
topsheets to Which ·the lotion compc>sition -i's. applied, these esters and 
amides should also be relativelymUd and.non-irritating to the skin. 

20 

Suitable polyhydroxy fatty acid eSt•rs for use in the present invention 
-- will have ·the formula: 

n 

wherein Risa C5-C31·hydrocarbyfgtoUp~ p~blysil-aight chain C7-C19 
alkyl.· or alkenyi, more preferably straight Chain··cg-C17 alkyl or alkenyl, 

25 m0st preferably straight chain c11-Cfr.alkyl 'or alkenY,, or mixture thereof; 
Y is a polyhydrGqhydrocai'byl _moiefy-having· a· hydrocarbyl chain with at 
least 2 free hydrexyls c:lir8ctly connected to the: Chain; and n is at least 1. 
Suitable v g~ps car.· be derived · tforn : ·f>o1yols · such as glycerol, 
pent&erYfhritot; sugars -. such as . 111ffinose, rnattOdextrose, galactose, 

30 sucrose, glucose, xylose, fructosei maltose, ladose, mannose and 
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erythrose; sugar alcohols such as erythritol, xylitol, malitol, mannitof 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 

s esters of C1a-C22 saturated fatty acids. Because of the manner in which 
they are typically manufactured, these sorbitan esters usually comprise 

mixtures of mono-, di-. tri-, etc. esters. Representative examples of suitable 

sorbitan esters include sorbitan palmitates (e.g., SPAN 40), sorbitan 

stearates (e.g., SPAN 60), and sorbitan behenates, that comprise one or 

10 more of the mono-, di- and tri-ester versions of these sorbitan esters, e.g., 

sorbitan mono-. di- and tri-patmitate, sorbitan mono-, di- and tri-stearate, 

sort>itan mono-, di and tri-behenate, as well as mixed tallow fatty acid 

sorbitan mono-, di- and tri-esters. Mixtures of different sorbitan esters can 

atso be used, such ·as sorbitan palmitates with sorbitan stearates. 

15 Particularly preferred sorbitan esters are the sorbitan stearates, typically as 

a mixture of mono-, di- and tri-esters (plus some tetraester) such as SPAN 

60, and sorbitan stearates sold under the trade name GL YCOMUL-S by 

Lonza, Inc. Although these sorbitan esters typically contain mixtures of 

mono-, di- and tri-esters, plus some tetraester, the mono- and di-esters are 

20 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 C1e-C22 saturated fatty acids such as glyceryf 
monostearate, glyceryl monopalmitate, and glyceryl monobehenate. Again, 

25 like the sorbitan esters, glyceryt monoester mixtures will typically contain 

same di- and triester. Howevert such mixtures should contain 

pnldominanUy the glyc:eryl monoester species· to be useful in the present 

Another class of suitable polyhydroxy fatty acid esters for use in the 

30 present invention comprise certain sucrose fatty acid esters, preferably the 

C1~22 saturated fatty acid esters of sucrose. Sua"ose monoesters and 

diesters are particularly pref8rred and include suaose mono- and di­

stearate and sucrose mono- and di- laurate. 

Suitable polyhydroxy fatty acid amides for use in the present 

35 invention will have the formula: 
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0 R1 .. 
. II I' 

R2.--C-N-Z : 

PCl'/US95113809 

wherein R~ ··.is, H, C1-C4 hydrocarbyl,:2-hydroxyethyl, 2-hydroxypropyl, 

5 methoxyethyl,.mEtthoxypropyl or a mixttire·thereof,·. preferably C1-C4 alkyl, 

methoxyethyl or. ,methoxypropyl,. more ... prfitferably ·C1 or C2 alkyl or 

methoxypropyl :• .most preferably Cf alkyL(le~. ·methyl) or methoxypropyl; 

and R2 is a C5-C31 hydrocarbyl' group~ preferably. straight chain C7-C19 

alkyl or alkenyl, more preferably straight chain Cg.C17 alkyl or alkenyl, t 
10 mostpreffitrably straight chain C11-C17 alkyl.or alkenyl, or mixture there~;. 

and Z is· a· polyhydrpxyhydrocarbyl moiety having a linear hydrocarbyl chain 

with at lea~ 3.hyctoxyts directly·conn8cted·to ·the chain; See U.S. patent 

5, 174, 927 (HClftS&). issued December 29, ·1992: (herein incorporated by 

reference) wh.icti: discloses these polyhydroxy. fatty acid amides, as well as 
15 their ·preparation. · 

The· z· moiety preferably will be: derived· from a reducing sugar in a 
reductive arriination reaction;· most· :preterably glydtyl. ·· Suitable reducing 

sugars include ·.gluc:Ose, fructose, maltose,·· lactose, galactose, mannose, 

and xylose. High dextrose com syrup, high·fructose com syrup, and high 

20 maltose com syrup can be utilized, as well as the individual sugars listed 

above. These com syrups can yield mixtures of sugar components for the Z 
moiety. 

The z moiety preferably wilU>e sel&d~ from the group consisting of 

-CH2-(CHOH)n-CH20H, -CH(CH20HH(CHOH);l..1J~H20H, -CH20H-
25 CH2-(CHOH)2(CHOR3)(CHOH)-CH20H1 where n is an integer from 3 to 5, 

and R3 is H or• cydic or aliphatic: manosaccharide~ Most preferred are the 

glycityls where· n is 4, ~larly -CH2"{CHOH)4-CH20H. 

1r1 the '&bOV. fonriuta, · R1 can· bi. tor ·example, ·N-methyl,. N-ethyl, N­

propy1, N.;;isopropyl~ N-butyi, N-2-hYc:JrOXYethyl, .· N~oxypropyl or N-2-

30 hydroxypropyl,. · R2. ean be seleded to ··provide, tor ·example, cocamides, 

stearamides1 ·· .· oleamides. lauramides, myristamides, capricamides, 

palmitamides, tallowamides, etc. . The Z moiety can be 1-deoxyglucityl, 2-
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deoxyfrudityl, 1-cfeoxymaltityl, 1-cfeoxylact:ityl, 1-cfeoxygaJactityl, 1-

deoxymannityl, 1-cfeoxymaltotriotityt, etc. 

The most preferred polyhydroxy fatty acid amides have the general 

formula: 

0 R1 tOHt II I l 
R2-C-N-C~ CH CH2-0H 

4 

wherein R1 is methyl or methoxypropyl; R2 is a C11-C17 straight-chain 

alkyl or alkenyl group. These include N-lauryl-N-methyl glucamide, N-

10 lauryl.ff-methoxypropyl glucamide, N-cocoyl-N-rnethyl glucamide, N-cocoyl­

N-methoxypropyl glucamide, N-palmityl-N-methoxypropyl glucamide, N­

tatlowyl-N-methyl glucamide, or N-tallowyl-N-methoxypropyl glucamide. 

As previously noted, some of the immobilizing agents require an 

emulsifier for solubilization in the emollient This is particularly the case for 

15 certain of the glucamides such as the N-alkyl-N-methoxypropyl glucamides 

having HLB values of at least about 7. Suitable emulsifiers will typically 

include those having HLB values below about 7. In this regard, the sorbitan 

esters previously described, such as the sorbitan stearates, having HLB 

values of about 4.9 or less have been found useful in solubilizing these 

20 glucamide immobilizing agents in petrolatum. Other suitable emulsifiers 

include steareth-2 (polyethylene glycol ethers of stearyl alcohol that 

conform to the formula CH3(CH2)17(~CH2<?H2)nOH, where n has an 

average value of 2), sorbitan tristearate, isosorbide laurate, and gtyceryt 

monostearate. The emulsifier can be jncluded in an amount sufficient to 

25 solubilize the invnobilizing agent in the emollient such ttiat a substantially 

homogeneous mixture is obtained. For example, an approximately 1: 1 

mixture of N-cocoyl.ff-methyl glucamid~ and petrotatum that will normally 

not melt into a single phase mixture, wilt melt into a single phase mixture 

upon the addition of 20% of a 1 :1 mixture of Steareth-2 and sorbitan 

30 tristearate as the emulsifier. 

Other types of ingredients that can be used as immobiJizing agents, 

either alone, or in combination with the above-mentioned immobilizing 
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agents. include waxes such -as·· camauba, · beesViax, candelilla, paraffin, 

ceresin, esparto, ouricuri, rezowax; and other known· waxes. · Preferably the 

wax is a par~ffin wax. An example_ of a partjcularly preferred paraffin wax is 

Parrafin S.P. 434 from Strahl and Pitsch inc::~ P.O. Box 1098 West Babylon, 
5 NY 11704. . 

The amount of immobilizing agent that should be included in the 

lotion composition will depend on a variety of faders, including the 

partic;dar empHient involved, the particular immobilizing agent involved, 

whether an emulsifier is required to -solubilize the immobilizing agent in the 

10 emollient, the other components in the lotion composition and like fadors. 

15 

The lotion composition can comprise from about 5 to about 90% of the 

immobilizing __ agent. Preferably, the . lotion composition comprises from ( 

aboU! 5 to &bout 50%, most preferably Jro.~ about. -1 O to about 40%, of tbe · 
immobilizing agent. 

3. Optional Hydroptimc; s'urracrar1t 
As mentioned ·above, tt is- highly c:iesiral)I• that_ th• diaper topsheet is -

· made Of a hydroptimc R'.laterial to pror11e>~,e n1pi~ tr$nsfer of liquids (e.g., 

urine) through 'ihe lopsheet. $in1H~rly~ it is , inlpo~t that the lotion 

20 composition also be s.uffiCi~ly w_b_l.e J~ ~ns&,1re tta.i liquids will transfer 

through th8 ti,~I· rapJc:t1~. -~~ -~i"1ioi~~ ~likelihood that body 

exuc1ates Wilfflaw off th8 i~°" -~: raltier tban'b&ing drawn through the 
topshelt aid beino-•sewbed ·by th~ .,sort,.r~t_CC,...~ Depending upon the 

partieular in1mobitlzing a~nt us8d in-the l~tion .~~Position of the present 

25 invel1tiori, an -.dditional hydrophilic s~~t (o~_a mixture of hydrophilic 

sur.factar.ds) ma),, or may ;~e>( bE. require~ .. -~Q impf()Ve wettability. For 
exarriPle~ -same_' immobilizing-age~~~- __ s~ch-· as -: N,~(:Oyl-N-methoxypropyl 
gl~ide have HL~ v~lues of at.l .. asf Jbo«Jt 7- and are sufficiently wettable 

without th8 ad.d~ion of )iydrophmc· surfaCt&nt. Qtht9I' immobiliZing agents 

30 such.as lh.8 c1a:- c18-tatty'a1co~91s,.ha_ving ijLBvalues below about 7 will 

requir8 additie>n .of.hydrophilic--~_._{() improve w_ettability when the 

lotion camposition_Js applied to· diaper topsH.,ets .. Simllarty, a hydrophobic 

emollient such: as petrolatum wil:I require' the addition of a hydrophilic 

surfactant. 
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Suitable hydrophilic surfactants will be miscible with the emollient 

and the immobilizing agent so as to form homogeneous mixtures. Because 
of possible skin sensitivity of those using disposable absorbent products to 

which the lotion composition is applied. these surfactants should also be 

s relatively mild and non-irritating to the skin. 'Typically, these hydrophilic 

surfactants are nonionic to be not only non-irritating to the skin, but also to 

avoid other undesirable effects on any underlying tissue laminate structure, 

e.g., reductions in tensile strength. 

Suitable nonionic surfactants may be substantially nonmigratory after 

10 the lotion composition is applied to the diaper topsheets and will typically 
have HLB values in the range of from about 4 to about 20, preferably from 

about 7 to about 20. To be nonmigratory, these nonionic surfactants will 

typically have melt temperatures greater than the temperatures commonly 
encountered during storage, shipping, merchandising, and use of 

15 disposable absorbent products, e.g., at least about 30-C In this regard, 

these nonionic surfactants will preferably have melting points similar to 

those of the immobilizing agents previously described. 

S~itable nonionic surfactants for use in lotion compositions of the 

present invention include alkylglycosides; alkylglycoside ethers as 

20 described in U.S. patent 4,011,389 (Langdon, et al), issued March 8, 1977; 
alkylpolyethoxylated esters such as Pegosperse 1000MS (available from 

Lonza, Inc., Fair Lawn, New Jersey), ethoxylated sorbitan mono-, di- and/or 

tri-esters of C1~18 fatty acids having an average degree of ethoxylation 

of from about 2 to about 20, preferably from about 2 to about 1 O, such as 

25 lWEEN 60 (sorbitan esters of stearic acid having an average degree of 
elhoxylation of about 20) and TWEEN 61 (sorbitan esters of stearic acid 

having an 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 atiphatic alcohol is typically in a 

30 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 
aJcohol. Examples of such ethoxylated alcohols include the condensation 

35 products of myristyl alcohol with 7 moles of ethylene oxide per mole of 

alcohol, the condensation products of coconut alcohol (a mixture of fatty 
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alcohols having ·alkyl chains varying in length froin 1 O to 14 carbon atoms) 

with about 6 moles of ethylene oxide. A number of suitable ethoxylated 

alcohols are commercially availabie, including TERGITOL 15-S-9 (the 

condensation product ofC11-C15 linear alco~ols with 9 moles of ethylene 

s oxide), marketed: by Union Carbide Corporation; KYRO EOB (condensation 

product of C13-C15 linear aleohols with . 9 ·moles . of ethylene oxide), 

marketed by The Procter &··Gamble co:, the NEOOOL brand name 

surfactants marketed by Shell Chemicai Co., in particular NEODOL 25-12 

(condensati~n product of C12-C15 linear alcohols with 12 moles of ethylene 

1 o oxide) and NEODOL. 23-6.ST (condensation product of · C12-C13 linear 

alcohols with 6.5 .. mQl~sof ethylene oxidethat,has been distilled (topped) to. 

remov.e certain imp4rities), and especially the PLURAFAC brand name f 
surfac:tants "'.'larketed by BASF Corp~, · in particular PLURAFAC A-38 (a 

.. conden~ation product of a C18 straight chain alcohol with 27 moles Ot 
15 ethylene oxide). (Certain of the. hydrophilic surfactants, in particular 

.ihoxylatec:t alcohols. such as .NEODOL .. 25-12, can also function as alkyl 

ethoxylat~ emgllients); . Odler examples·. of· prefetred ethoxylated alcohol 

surfactants indude ICl's clas• of Boj surfac;tants. a11d mixtures thereof, with 

Brij 72 (i.e."~ Ste---2) and '.en{7s ( i.e .... Ste~r•ih-10) being especially 
20 preferred. .Also, mixtures of c:etyl. alc0hc:)I and. stearyl . alc0hol. ethoxylated to 

an average deg"'tt~ ethoxy'l-iQri of from about 1 O to about 20 may also be 

used ·as the hydrOphili_c su~ctSnt. . .. . . . 

Anoth41r type of. suitable surfactar\t for use in the. present invention 

~ncludes Aerosol OT, a dioctyl ester of sodium sulfosuccinic acid marketed 

25 by American Cyanami(f Company. 

Still another type of suitable surf~t for use in the present 

invention includes silicone c:Opolymers·such as General Electric SF 1188 (a 

copolymer of a pol)fdirnethylsilaxarie and a polyaxyalkylene ether) and 

General Electric·sF 1-228.(a sHicone·po1y8ther Copolymer). These silicone 

30 surfaetants can be us8d in combination With tlie other types of hydrophilic 

surfactants discussed &bOv,, such as ·the,·ethoxylated alcohols. These 

silicone surfactant& have. baen'foUrid to be ·eff8ctive ·at concentrations as 
law as 0.1%, mare preferably frOm about 0.25 to about 1.0%, by weight of 

·the lotion c:Onipositian. · 

35 . · The ·. ~mount · · ()f . hydr()philic $ii,taCtant ·required .. to increase the 

wettability of the lotion comp0sition to a desired level will depend upon the 
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HLB value and level of immobilizing agent usedt the HLB value of the 

surfactant used and like factors. The lotion composition can comprise from 

about 1 to about 50% of the hydrophilic surfactant when needed to increase 

the wettability properties of the composition. Preferably, the lotion 

5 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. 

4. Other Ootional Components 

Lotion compositions can comprise other optional components 

1 o typically present in emollient, creams, and lotions of this type. These 

optional components include water, viscosity modifiers, perfumes, 

disinfectant antibacterial actives, pharmaceutical actives, film formers, 

deodorants, opacifiers, astringents, solvents and the like. In additioh, 

stabilizers can be added to enhance the shelf life of the lotion composition 

15 such as cellulose derivatives, proteins and lecithin. All of these materials 
are well known in the art as additives for such formulations and can be 

emptoyed in appropriate amounts in the lotion compositions of the present 

invention. 

20 c. Treating Oiaoer Toosheets With lotion Composition 

In preparing lotioned diaper products according to the present 

invention, the lotion composition is applied to the outer surface (i.e., body 

facing surface) of a diaper topsheet. Any of a variety of application 
malhods that evenly distribute lubricious materials having a molten or liquid 

25 consistency can be used. Suitable methods include spraying, printing (e.g., 

ftaxographic printing), coating (e.g., gravure coating), extrusion, or 

combinations of these application techniques, e.g. spraying the lotion 

composition on a rotating surface, such as a calender roll, that then 

transfers the composition to the outer surface of the diaper topsheet. 

30 The manner of applying the lotion composition to the diaper topsheet 

should be such that the topsheet does not become saturated with the lotion 

composition. If the topsheet becomes saturated with the lotion composition, 

there is a greater potential for the lotion to block the topsheet openings, 

reducing the ability of the topsheet to transmit fluid to the underlying 

35 absorbent core. Also, saturation of the topsheet is not required to obtain 
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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 . 

.. The mi~im~m level_ of lotion to -t?e -appli•d -to the diaper topsheets is 

5 an amqunt effec;tive Jor reducing the adhe~n~ « BM to the skin of the 

wearer. The -lotion compositio~ is. P!~e,rably _ applied to the diaper 

topsheets of the present invention in an , amount ranging from about 0.1 

mgJin2 to about 25 mgJin2'·more preferably- from about 1 mg/in2 to about 1 o 
mglin2 (mg of lotion per square ineh of coated topsheet). Because the 

10 emoment is substantially immobilized of! the surf~ce Of "the topsheet, less 

lotion ~mposition is needed to impart the d*sired Skin care benefits. Such 

relatively low levels of lotion compbsitlorfare adequateHo impart the desired 

therapeutic and/or protective---lotion -beriefits to the topsheet, yet do not 
saturate the topsheefs-absorbency and/or wettability properties. 

15 _- The .lotion c:Ompasition maybe applied to_-the entire surface of the 

topsheet or J)oitions·ihereot.· Preferably,- the 'IC.ion-composition is applied in 

a stripe aligned with and centered· on the lon~_itudin~I centerline of the 

disposable absorbent article. Most preferably,- as described in the 

Examples hereinafter, the lotion composition is applied to a discrete version 

20 of the topsheet, e.g., a 3.75 inch widtt (d_iaper lateral direction) and 7 inch 

long (diaper longitUctinal direction) patch gene~lly disposed toward the 

second waist region. 
., .. :·.:.- : 

The lotion comPQsition cao •lso ~ app~ied non~niforrnly to the outer 

surface ot ttae diaper topsheet By ''nOnunJf'orm~' is meant that the amount, 

25 p&tt.m of -distributipn, etC. of_ the -loti()n campo~itlon can vary over the 

-tapsha8t surtac8.·-· For- exams)le, some portions of the treated surface of the 

-taplheet can .have gi:eater_ ()l"-le~er amounts Ot lotion composition, including 

portions of the ~ce _that do not have any loti0f1 composition on it 

The lotion ·composition·· can- b9 applied to· the topsheet at any point 

30 during assembly. _ Fo~ example,.~· lotiol'.1.coroposition can be applied to the 

topsheet of the finistit.d ,disposabl~ _ absorberat product before it has been 

packaged. _ The l()tion composition ~n also -be applied to the topsheet 

before it _is ~bined with the other raw materials to form a finished 

disposable absorbent product. 
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The lotion composition is typically applied from a melt thereof to the 
diaper topsheet. Since the lotion composition melts at significantly above 
ambient temperatures, it is usuaUy aps;>lied as a heated coating to the 
topsheet. Typically, the lotion composition is heated to a temperature in the 

s range from about 35• to about 1oo•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. 
Preferably, the application process is designed to aid in the cooling/set up 

10 of the lotion. 

In applying lotion compositions -Of the present invention to diaper 
topsheets, spraying, gravure coating and extrusion coating methods are 
preferred. Figure 1 illustrates one such preferred method involviAg 
spraying of the coating on the diaper topsheet before the topsheet is 

15 assembted with the other raw materials i~t~ a finished product. Referring to 
Figure 1, a nonwoven topsheet web 1 is unwound from parent topsheet roll 
2 (rotating in the direction indicated by arrow 2a) and advanced to spray 
station 6 where one side of the web is sprayed with a hot, molten (e.g., 
65°C) lotion composition. After leaving sptay station 6, nonwoven topsheet 

20 web 1 becomes a lotioned topsheet web indicated by 3. Lotioned topsheet 
web 3 is then advanced around tuming roll 4 and tuming roll 8, and then 
wound up on totioned topsheet parent roll 10 (rotating in the direction 
indicated by arrow 1 Oa). 

Figure 2 illustrates an altemative preferred method involving 
25 continuous or intermittent spraying of the lotion composition on to a diaper 

topaheet during the converting operation. Referring to Figure 2, conveyor 
belt 1 advances in the direction shown by the arrows on turning rolls 3 and 
4 and becomes retuming conveyor bell 2. Conveyor belt 1 carries 
nonlotioned diaper 5 to spray station· 6 where topsheet patch 7 is sprayed 

30 with a hot, molten (e.g., 65°C) lotion cqnposition. After leaving spray 
station 6, nonlotioned diaper 5 becomes laijoned diaper 8 having a lotioned 
topsheet. The amount of lotion compositiQn transferred to topsheet patch 7 

is controUed by. (1) the rate at which the molten lotion composition is 
sprayed from spray station 6; and/or (2) the speed at which conveyor belt 1 

35 travels under spray station 6. 
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SPECIFIC ILLUSTRATIONS OF THE PREPA.RATION OF LOTIONED 

DIAPER TOPSHEETS ACCORDING TQ THE PRESENT INVENTION 

The fo.Howing are specific illustrations of treating diaper topsheets 
5 with lotion compositions in accordance with the present invention: 

. Exampl~ 1 

A. Preparation ·of_ l..otion_pompositions 
..... 

A water free lotion composition (Lotion A) is made by mixing the 

following melted (i.e.,. liquid) comp~11ents. together: Mineral Oil 

10 (Cam~tion_ White Mineral Oil, USP. made by Witco ·Corp.), Cetearyl c 
Alcohol __ (a_ ~i~ed ~inear C16-C1a. _pnmary_ alcohol made by the 
Procter & Gamble Company u,ri~~r .the name TA-1618); SteareW-2 

(Brlj 72, a. c1 a. linear alcohol -~q~late tt~ving an average degree of 
ethoxYlation of 2, made by .ICtAmerica)~ The weight percentages of 

15 these comp0nents are shown in Ta~le I .below: . 

Table:;J · ; . 
•. 

weiglit" Component 

Mineral Oil ... .. 50 

ceteary1 A1c:Oho1 35 

Steareth-2 15 

a~ pragarati90 of Lotioned DiaperJopsheetby .Hot Melt Spraying 

Lotion C()mposition A is ptac:ecf into a· heated tank operating at a 
20 tempendur8 of 1259F .. The · c:Omp(;sttion is subsequently sprayed 

(using a Dynatec E84B1758 spray head, operating at a temperature 

of 1es•f and an atomization pressure of 2.40 psig) onto the topsheet 

of a di&per in a 3. 75 ·inch- Wide (diaper lateral direction) and 7 inch 
long (cliapef ··1angitudinal · clirectionj'&rea.:' ·u,e patch beginning 1 inch 

25 forward of the.lateral c8nterline and. e>ctencling toward the rear of the 

prOdUcl Add-on level = o.006 glin2 (9.3 g1m2). 
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Example2 

The lotion composition A (prepared if' accordance with the procedure in 

Example I) is subsequently sprayed onto the topsheet of a diaper in a 

3.75 inch wide (diaper lateral directic;m) stripe centered on the . 
5 longitudinaJ centerline and extending the entire length of the product. 

Add-on level= 0.006 glin2 (9.3 gtm2). 

ExamDl!i3 

The lotion composition A (prepared in accordance with the procedure in 

10 Example I) is subsequently sprayed onto the topsheet of a diaper in a 
3.75 inch wide (diaper lateral direction) stripe centered on the 

longitudinal centerline and 7 inch long (diaper longitudinal diredion) 

area. the patch beginning 1 inch forward of the lateral centertine artd 

extending toward the rear of the product. Add-on level = 0.003 glin2 
15 (4.65 gtm2). 

Example4 
A. Preparation of Lotion Cornpositio~ 

A water free lotion composition (Lotion 8) is made by mixing the 

20 following melted (le., liquid) components together: Mineral Oil 

(Carnation White Mineral Oil, U3.P made by Witco Corp.), and 

Cetearyf Alcohol (a mixed linear C1e-C1a primary aJcohol made by 
the Procter & Gamble Company ~er the name TA-1618). The 

weight percentages of these c:oRiPonents are shown in Table II 

25 below: 

Table I 

r 
Component Weight% 

Mineral Oil 65 

Cetearyl Alcot101 35 
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B. preparation ·oflotioned Tissue by Hot Melt Spraying 

Lotiorr Composition B is ·placed'· into a :heated tank operating at a 

·temperature of 12s°F. The eorn~ositioh is subsequently sprayed 

(using ·a Dynatec E84B1758 spraY head; operating at a temperature 

5 of 165°F and an atomization pressu~e of2.40 psig) onto the topsheet 

10 

15 

of a diaper in a 3.75 inch Wide (di~per lat~tal diredion) and 7 inch 

long (diaper longitudinal diredion) area, the patch beginning 1 inch 

forward Ot the lateral centerline and extending toward the rear of the 

product. ;AQd-on level = 0.006 giin2 (9 .. 3 gltn2). 

E:~amole5 

A. • Preparation of Lotion Composition 

' A Water tree l~tion campoSitiQn ,(Lotion C)J~' made by mixing tfle. 

following melted .(i.e., liquid):;cafripoh'n~ together: White Protopet® 

1s (white petrolab.lm made by Witca corJ>.). Cetearyl Alcohol (a 

mixed linear C1e-C1a primary alcohol made by the Procter & Gamble 

. Company und~r 'the raame TA-1618); Steareth-2 (Brij 762, a C1a 

linear alcohofeth~late ha~ing:an average degree of ethoxylation of 

2 made by ICI America)~ ·.· The weight· percentages of these 

20 components are shown in Table.I t;eloW: 

. A water tree lotion ~ition. ci.ot,o'li' c) is made by mixing together 

the 'tollowing '"'8~ :.u~e.,: 1iquicl)··•· eomp0nents in· the weight 

pefcentages 'stlOWn in the Tld>le IH beloW according to the procedure 
or EXarhp1e 2: · -

25 Table Ill 

Component Weight% 

WhiteProtopete ·· 50 

1S 

Cetearyl AlcOhoJ .. ,. 35 
' 

Steareth-2 15 

( 
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B. Preoaration of Lotioned Tissue by HotMelt Spraying 

Lotion Composition C is placed into a heated tank operating at a 

temperature of 125°F. The composition is subsequently sprayed 

(using a Dynatec E8481758 spray head, operating at a temperature 

5 of 165°F and an atomization pressure of 2.40 psig) onto the topsheet 

of a diaper in a 3.75 inch wide (diaper lateral direction) and 7 inch 

long (diaper longitudinal direction) area, the patch beginning 1 inch 

forward of the lateral centerline and extending toward the rear of the 

product. Add-on level = 0.006 gJin2 (9.3 gJrrtl). 

10 

Example6 

A. Preparation of Lotion Composition 

A water free lotion composition (lotion D) is made by mixing the 

following melted (i.e., Jiquid) components together: White Protopel® 

15 1S (white petrolatum made by Witco Corp.); Dow Coming 556 

Cosmetic Grade Fluid(a polyphenylmethylsiloxane made by the Dow 

Coming Corporation), AA example of a particularly preferred paraffin 
wax is Parrafin S.P. 434 (a paraffin wax made by Strahl and Pitsch 

Inc.); Cetearyl Alcohol (a mixed linear C1e-C.1a primary alcohol 

20 made by the Procter & Gamble Company under the name TA-1618); 

PEG 2000 ( a polyethylene glycol having a MW of 2000 made by 

Sigma-Aldrich Corp). The weight percentages of these components 

are shown in Table IV below: 

Tibia IV 

Component Weight,., 

WhiteProtopel® 52 

1S 

Polyphenylmethyl- 20 

siloxane 

Paraffin Wax 15 

Cetearyl Alcohol 10 

PEG2000 3 

25 
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e. Preparation of Lotioned Tissue by Hot Melt Soraying 

Lotion CompOsition D is placed into ·a heated tank operating at a 
temperature of 1 so•F. ··T'he · ·composition is subsequently sprayed 
(using a Dynatec. ES4817sa spray• head, operating at a temperature 

s of 110°F and an atomization·· pressure 'oi 2.4o psig) onto the topsheet 
of a diaper in '8 3.15 inch:· wide (cUaper lateral direction) and 7 inch 

long (diaper longitudinal ·direction) area/the patch beginning 1 inch. 
forward of the laterarcentei'line and eXtending toward the rear of the . 
product. Add-on· 1evel = 0;006 glin2 (9~3· g1rii2). 

10 

f 
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WHAT IS CLAIMED IS: * C L M S * 

1. A disposable diaper charaderized in that it comprises: 

a) a liquid impervious backsheet; 

b) a liquid pervious, hydrophilic topsheet joined to said backsheet, said 
topsheet having an inner surface oriented toward the interior of said 
diaper and an outer surface oriented toward the skin of the wearer 
when said diaper is being worn, wherein at least a portion of said 
topsheet outer surface comprises an effective amount of a lotion 
coating which is semi-soHd or solid at 20°c and which is partiaHy 
transferable to the wearer's skin, said lotion coating comprising: 

(i) from 1 O to 95%, of a substantially water free emollient having a 
' plastic or fluid consistency at 20•c and comprising a member 

selected from petroleum-based emollients, fatty acid ester 
emollients. alkyl ethoxylate emollients, and mixtures thereof; 

(ii) from 5 to 90%, preferably from 5 to 50% of an immobilizing agent 
capable of immobilizing said emollient on said outer surface of the 
topsheet, said immobilizing agent having a melting point of at 
least 35°C, preferably at least about 40°C; wherein said 
immobilizing agent is selected from polyhydroxy fatty acid esters, 

polyhydroxy fatty acid amides, C14-C22 fatty alcohols, C12-
C22 fatty acids, C12-C22 fatty alcohol ethoxylates, and mixtures 
thereof; and 

c) an absorbent core positioned between said topsheet and said 
backsheet. 

2. The disposable diaper of Claim 1 whe...;n said emollient contains 5% or 
less water and comprises a petroleurq,_based emollient seleded from 
mineral oil, petrolatum, and mixtures th~, preferably petrolatum. 

3. The disposable diaper of Claim 1 or 2 wherein the quantity of lotion 
coating on said portion of said topsheet outer surface ranges from 0.1 
mgiin2 to 25 mglin2, preferably ·trom 1 mglin2 to 10 mglin2. 
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4. The disposable diaper of Claim 1 or 3 wherein said emollient comprises a 

fatty acid ester emollient seleded from methyl palmitate, methyl stearate, 

isopropyl laurate, isopropyl myris~te, . isopropyl pa Imitate, ethylhexyl 

palmitate, lauryl ladate and cetyl lactate, ana _mixtures thereof, or an alkyl 

8thoxylate ernomellt seleeted trom c12-c1a fatty ·alcohol ethoxylates 

having an average degree of etho)(ylation ranging from 2 to 30. 

5. The disposable diaper of -any of Claims· 1-4 wherein said immobilizing . 

agent comprises a C14~c22 fatty alcohol,. preferably a C1e-C1a fatty 

alcohol. seleded from cetyl alcohol, stearyl alcohol, and mixtures thereof.· 

· 6. · The disposable diaper of any of.Claims 1-4 wtil:trein said immobilizing 

. agent comprises a polyhydroxy fatty acid ester having the formula: 

n 

wherein R is a Cs-C31 .hydrocarbyl· group; 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, preferably said polyhydroxy 

fatty acid ester is selected from sorbitan esters of C1e-C22 saturated fatty 

acids, glyceryl rnonoesters of C1 e-C22 saturated fatty acids, and sucrose 

esters of C1~22 saturated fatty acids, most preferably said polyhydroxy 

fatty· add ester 'is · aelected from · sorbitan palmitates, sorbitan stearates, 

sorbitan behanates; glyceryl: monostearate, . glyceryl . monopalmitate, 

glyceryl .. monobehenate, sucrose mono- -and di- stearate, and sucrose 

mono- and di- laurate. 

7. The disposable diaper of any of Clairns 1-4 wherein· said immo~ilizing 
agent colnprises a polyhydroxY fatty ·acid amide having ·the formula: 
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0 R1 
I l\llJ m~ ID~ IW) II lt1l 

II I 
R2-C-N-Z 

wherein R1 is H, C1-C4 hydrocarbyl, 2-hydroxyethyl, 2-hydroxypropyl, 
methoxyethyl, methoxypropyl or a mixture thereof, preferably R1 is N­

methyl, N-ethyl, N-propyl, N-isopropyl, N-butyl, N-2-hydroxyethyl, N­

methoxypropyl or N-2-hydroxypropyl; R2 is a C5-C31 hydrocarbyl group, 

preferably R2 is straight chain C11-C17 alkyl or alkenyl, or mixture 
thereof; and Z is a polyhydroxyhydrocarbyf moiety having a linear 

hydrocarbyl chain with at least 3 hydroxyls directly COMected to the 
chain, preferably glycityl, most preferably said polyhydroxy fatty acid 

amide is selected from N-lauryl-N-methyl glucamide, N·lauryl-N,­
methoxypropyl glucamide, N-cocoyl-N-methyl glucamide, N-cocoyl-N­
methoxypropyl glucamide, N-palmityl-N-methoxypropyl glucamide, N­
tallowyl-N-methyl glucamide, and N-tallowyl-N-methoxypropyl glucamide. 

8. The disposable diaper of any of Claims 1-7 wherein said lotion coating 
further comprises from 1 to 50%, preferably from 1 to 25% of a hydrophilic 

surfactant, said hydrophilic surfactant preferably being nonionic, said 
hydrophilic surfactant having an HLB value of at least 4, preferably from 4 
to20. 

9. The disposable diaper of Claim 8 wherein said hydrophilic surfactant 
comprises an ethoxylated alcohol having an alkyl chain of from 8 to ~ 
carbon atoms, preferably from 11 to 22 carbon atoms, and having an 
average degree of ethoxylation ranging from 1 to 54, preferably from 2 to 

30. 

10. The disposable diaper of Claim 9 wherein said hydrophilic surfactant 

comprises an ethoxylated sorbitan ester of a C12-C1e fatty acid having 
an average degree of ethoxylation of from 2 to 20. 


