; e3eccl pt P6ThWD 02/ 0667a0 5 r~.1. PCT/US02/ 0534 Lotioned enbossed "\)
tissue MOTI ONED AND EMBCSSED Tl SSUEPAPER Field of the invention 1o The { Z
present iWO®RGEH rel ates to paper tissue products, and i PQIAFOROM6Ar t o N~
facial tissue, and di sposabl e handkerchiefs. More particularly, the

invention relates to a |otioned paper tissue product conprising a paper

ti ssue substrate of inproved quaumllmmmlllmmmwground of the invention

Paper webs or sheets, sonetines or paper tissue webs or

sheets, and products made therefrom sgde# as paper handkerchiefs, sonetines

al so called facial tissues, fingd extensive use in nodern society. Such

itens as facial and toilet tilktiRRecem sﬁgﬁeﬁ'ﬁ‘?%\/els are staple itens of
‘commerce, all of which 20 are herein referred to as paper tissue products.

It has | ong been recognised that inportant physical attributes of these
products are their strengt¥PTIANER BNEKEMBESFRPAFISPEPAPEei r sof t ness and

‘smoot hness, their absorbency, and their lint resistance. Research and

devel dprment efforts have been directed to the inprovement of each of these

attributes w thout seriously affecfy ers as 25 well as to the

i nprovenent of two or three attrib M‘@ﬁﬂ"”‘ﬂﬁ”@@ﬂneousl y. Softness and

snoot hness relate to the tactile sensa cei ved by the consunmer when
hol ding a particul ar product, rubbing P%8ctross the skin, or crunpling it
within the hands. The tactile sensation is a conbination of several so
physical properties. The tactil eiggnidhé fivepfidnbe wel | captured by the

obj ective paraneter of the physiological surface snoot hness (PSS) paraneter
as kntown The pres@i/ineattion riates30apes tssee groducisn arsi 5 pagicus to facial

i nportant ., for the tactil ensat i on.of, ,.consumers i s, t. ] / | i per
of a tisslesYs @ch‘i'?’p%ﬁartg%é?ﬂaﬁgmﬁﬁés'%?rlq Fﬁﬁl“n'g‘r"%{'ket% 'Bgﬁé{']&f}é&%%ligﬁg n
Physi cal _igioRGATdabetfbsiid Biofhuat cBmipfing. paper Sidshe, susiraé o dipRavednder
use conditions. sorbency is the neasure of the ability of a product to
absorb qugualityi es of |iquid, particularly agueous sol utions or dispersions.
Overal | absorbency as perceived by the consunmer is generally considered to
be a conbination of the ~ a total quantity of a liquid a given nmass of
paper 44¢issue will absorb at sghgkdqbued oftheM@hventiont he rate at which the
mass absorbs the liquid. Lint resistance |s the ability of the fibrous
product, Rager websgfssheatsnsomelimestcglled tissue or paper tissue webs or sheets,

and products made therefrom, such as paper handkerchiefs, sometimes also

called facial tissues, find extensive use in modern society. Such items as facial
and toilet tissues and kitchen towels are staple items of commerce, all of which
20 are herein referred to as paper tissue products. It has long been recognised that
important physical attributes of these products are their strength and
thickness/calliper, theif softness and smoothness, their absorbency, and their lint
resistance. Research and development efforts have been directed to the
improvement of each of these attributes without seriously affecting the others as
25  well as to the improvement of two or three attributes simultaneously.
)
Softness and smoothness relate to the tactile sensation perceived by the
consumer when holding a particular product, rubbing it across the skin, or
crumpling it within the hands. The tactile sensation is a combination of several
30 physical properties. The tactile sensation can be well captured by the objective
parameter of the physiological surface smoothness (PSS) parameter as known



bi nd toget her under use conditions, including when wet. In other words, the
~5 higher the lint resistance is, the |lower the propensity of the web to
lint willwbe2/0657é@lucts with high wet burst strength and t \ROTZESRPSIH4
relatively high calliper are those produced by through-air-drying.
Though-air-drying facilities, however, are not avail able on conventi onal
paper maki ng machi nes and the provision of such 20 equi pnment neans a

consi derabl e financial investnent. In a further aspect though-air-drying
facilitie anal d I+ QR (=T
convent | oo I 0S' FESETRET & R aoh e atESenRaion f cofslifefs s
provi de sdipethicknessioailipgn af attissaegrpdosti ng conventi onal paper machi nes. 25
‘The following prior art is representative of inprovenents of at |east sone
of the above discussed paper qualities by steps known in the art as

convertin i SE R Iy i34 i i I ef ul
'f or conve%tt?éo al Il?/ttmf)ragg@ﬁgghﬁ%gg‘?ﬁw%otb\mgg@#@%%g%epgf‘}}e%H%EB£§§f§§
Decenbér 1&g, diwsstings esdahredding sinder oee icodditibes.ei n enbossi ng el enment s of

a height of at least 1 nmare enpl oyed. 2 WO 02/ 066740 PCT/ US02/ 0~364 EP
0 408 248, published 16 " January 1991, discloses a converting nethod

wherein a i J i fi } | st ep.
£ 0 603 TEBORTE e ReeBufe e (18 fatidy fora MrBHLLE R aBSoRy LRRRMAS 81 P P
enpl oyed diquigt, chaticuiarly agquedussiotutiomso ok i digpeisiomsntQverahl absobedty, as

publ i shed on 10" " ch 1999, discloses an enbossing ste i.t h. avol ds an
ot ease HATERIFR] EYohgeoatiier isceiiearaity CoSHoRD k.08 4 GOnTRRRIRR Ot h
paper 1bi syl gaaRMty Of0liduid al GIvele maks 6f Sdberltissué will@pBorat S&updtior! &

provi de facial tisSue and paper handkerchiefs with additives to achieve

ski n car e wgll ahthentate at wbioh thermsass abserhs the liguwid. fr om of 15 lotions. Art
representative of those achievenents is the following: US 5 525 345, issued
11 " June 1996, discloses a lotion for inmparting a soft, 20 |ubricious

feel . The |ngt RRistaned iglere abidgsef tHe fibrouef prodiiet, @indt e cdastitusRN Walbsetd ect s
of mneral oils) which are cormonly used in the art to inpart a soothing

feel . One hinghdpgelher dunsier diger capditiansefriciuding whemweti darethepiwordssithg

' : £ I ' terial
o "t oSt dhethe ERNAEN Sl A (08 e SRS NS e gl WRED S TS T
use special wapper 25 or packaging materials, such as expensive barrier

materials. As to address these detrinental] effect the patent discloses an
| oti on corPOSHElSOWItR dvgh wet Myrstsstrength and typically a relatively high calliper are

those produced by through-air-drying. Though-air-drying facilities, however, are
not available on conventional paper making machines and the provision of such
20 equipment means a considerable financial investment. In a further aspect
though-air-drying facilities have an increased energy consumption as compared
to more conventional drying facilities. Therefore it is still of interest to provide

superior paper qualities employing conventional paper machines.

25  The following prior art is representative of improvements of at least some of the -
above discussed paper qualities by steps known in the art as converting steps,
the described converting steps being particularly useful for conventionally
produced paper.

30 WO 98/58124, published on 23™ December 1998, discloses an embossing
method wherein embossing elements of a height of at least 1 mm are employed.



80% of i mmobilizing agents. EP 0 808 157, granted 9'" June 1999, di scl oses
a nedi cated tissue paper 30 product conprising a |lotion having both solid
and |i quiwoseneasent s. The patent is concerned wth econo®CI/USI20E364
delivery, achievable by an inproved |otion conposition. 3 WD 02/066740
PCT/ US02/ 053C>4 The present invention attenpts to alleviate the detrinental
effects of highly transferable | otions by providing a paper quality and
structure particularly suitable for lotioned tissue paper, which still can

be producegp '0”468"?4%’ Egﬂlﬁfé‘d‘;fm‘ﬁ’ JakBhPAogHN d{éélﬁéég d E@n%rhﬁ’ fho‘?i”d. t he

consi derat1on set ove there renai’ns a heed for a tissue uct, in
parti cul awheréincEnaémbossing,stemiscdomiiifed mtbn@snasltarmousedalmdemgtéiep nanel y
‘wet burst strength, absorbency and |lint resistance - further gives an ideal
tactil e sensation of softness, snoothness and thickness - is cost effective

Lo manuf a beewqisﬂrsggrsq‘%hyzswneeé?ﬁawbést Hfs%?bs‘é@ é@ew&smg%gtmer

machi nes - provid I n care bene for the econ

appl i cat i empéyed Lomiatched mats mmmdetmbmmelﬂmemtet ion transfer whil st
ensuring good lotion transfer to a user when needed . 20 Summary of the

I nvention The present invention relates to a paper tissue, and in

particul ag g G%CS?,dﬁutﬂﬁsﬁéd G0 MR B0, BRRIBERSGN BiribosSing! 18! vathd

described 1s a net making a tissue paper product froma tissue paper
web, the mwoidsdrcipereass inpulke steps of: 25 - passing said tissue paper web
t hrough an enbossing nip forned between a first and a second enbossi ng

roll, wherein at | east one of said . enbossing rolls conprises at |east 30

enbosgpng (g &IEEY ?3@@!30%3&%@?&5&53%%1" makinggaﬁmobitmgapeﬁ figirf egrapising et i on
to at | east portlons of said tissue paper 30 web 4
calendering step.

It is known in the art to provide facial tissue and paper handkerchiefs with
additives to achieve skin care or pharmaceutical benefits, eg. in the from of
15  lotions.

Art representative of those achievements is the following:

US 5 525 345, issued 11" June 1996, discloses a lotion for imparting a soft,

20 lubricious feel. The patent includes a description of some of the detrimental
effects of mineral oils, which are commonly used in the art to impart a soothing
feel. One important such detrimental effect is that mineral oil easily migrates and
may transfer for example to the packaging or wrapper material of the tissue
product and soil these materials, so that there is a need to use special wrapper

25  or packaging materials, such as expensive barrier materials. As to address these
detrimental effect the patent discloses an lotion composition comprising up to
80% of immobilizing agents.

EP 0 808 157, granted 9" June 1999, discloses a medicated tissue paper

30 product comprising a lotion having both solid and liquid components. The patent
is concerned with economic lotion delivery, achievable by an improved lotion
composition.



WO 02/ 0667a0 PCT/ US02/ 05364 Further clainmed are paper tissue products nmade
in accordance with the above nethod. 5 Detailed Description of the

| nvent i orW@URMeIHE paper maki ng steps According to the prPSaAiSOR/N8B6Mt i on, a
cellulosic fibrous structure is wet-laid using principles and nmachi nery
wel | -known in the art of paper-making. A suitable pulp furnish for the
process of making the paper tissue substrate preferably contains 1 o

paper maki ng fi bres consisting essentially of cellulose fibres
(commonl y- known as wood pulp fibres) or cellul ose-derived fibres

(i ncluding, for exanple, rayon, viscose). Fibres derived fromsoft woods

(gymmospeThe preseaniifvintion httémpls aodalledidte heddetrimnantes iffotes of tgghlyduous
‘trees) are contenplated for use_in this invention. The particul ar species

of tree fhHansigrakie lofensi By ceroyidingedi Raren suality; apgh strugiure TRartigyledlYpul p

Tibers cagB@1a4iGskd 1951 BEndetinh WP le A SORY s SBly Bl

process. em cal processes s as s I'ncl udi Kraft)
and s@la fashimrses are suitable. Mechanical processes such as

t hernochem cal (or Asplund) processes are also suitable. In addition, the
vari ous sem -chem cal and chem - nechani cal processes can be used. 20

Bl eached ] I I : . r r rably
no non-ceﬁf‘tﬁ'ﬁg\)sél)fcm? i@@gfﬁéﬁ@ﬂw%@ﬁ%@g@%p i ?égpgir’g\t’%g]e%g r?ﬁga%bsagenr%fep i ssue
accor di ngfdra tissuepredady, in pariculava fagial tissusgiwhiclas a highly preferred
conponent a wet strength chem cal agent. Preferably up to about 25 3.0%
preferably at least 0.5% and nore preferably at | east 0.8% by weight, on a
dry fjber _wgj asi t ) t :

et er 1201 op e Bbhal E bRt ROy e BT ST, abSiiBIER and it

Wet strengt fesistancs useful herein can be of several types. For exanpl e,
Westfelt so_described a nunber of such materials and discussed their

cheni st ry—i furtharigivessan ideahfaatite sensatioaaf softoess. sipethness and thipknpss

esine are Batapt ety forBpRacetts, AR pRaSbN, BARL b, it rdinetd 2B,

are wat er - sgbib@rtiopl pasert maehihbgy are added to the papermaking furnish. It
is quite possible, and even to be expected, that subsequent events such as

cross1% i nki REPVidles skie eaes benefitsesi ns i nsoluble in water. Further some 5

resins are SRbURYS: RB'eboHBARE BBRSkiohraBbA! 0nS: such as over alim ted

— avoids unwanted premature lotion transfer whilst ensuring good lotion transfer
to a user when needed

.20 Summary of the Invention

The present invention relates to a paper tissue, and in particular to facial tissue,
and disposable handkerchiefs. Claimed and described is a method for making a
tissue paper product from a tissue paper web, the method comprising the steps
of:

25 - passing said tissue paper web through an embossing nip formed
between a first and a second embossing roll, wherein at least one of said
embossing rolls comprises at least 30 embossing elements per
squarecentimetre.

- applying a transferable lotion to at least portions of said tissue paper

30 web



range. Wet strength resins are generally believed to undergo a
cross-linking or other curing reactions after they have been deposited on,
Wi t hi n, owOaninef4¢ he papernaking fibres. Cross-1inking or RAIIWUSeQ/o8ises not
normal Iy occur so long as substantial amounts of water are present. 10 O
particular utility are the various pol yam de-epi chl orohydrin resins. These
materials are | ow nol ecul ar wei ght polyners provided with reactive
functional groups such as amino, epoxy, and azetidinium groups. The patent

l'iteratur I.et with descri tlos ocesses | S

mt or | ol s Fufihef st dleaase GiBpBte R BRI A e Nibe e 1075,
and US- A- getiidd 076, issued to Keim on Novenber 13t 1973.

‘Pol yam de- epi hydrochl orin resins sold under the trademarks Kynene 557H and
Kynene LX by Hercules Inc. of WImngton, Del aware, are particularly useful
in 20 this invention. Thes | L ribed in the

‘af orementi oned patents to 8l e&_n [ ?Iﬂ“ fig de- epi chl or ohydrin
resinssuseful in the present invention are sold under the Santo Res

trademark, such as Santo Re 31, by Monsanto 25 Conpany of St. Louis,
M ssouri . iable paperaking:stepsi al s are general ly described in US- A—3 855

108 1 >Suohckfuleh 19 e BrolpPERAANBN, & Ealyb3E ol BtplRis Fa g i °
Decenber bZntls ahb-rachiddy wlbknowndd the afeof paperimakingp suitible b&l@ and

US-A-4 222 921 issued to Van Eenam on Septepber 16" 1980. 30 O her
wat er - sol fWnishctarithaiprosess akmakinguthenka tﬁsaﬁéqwaﬁpﬁewlhﬁpﬂ@'ﬂ%m ns

W0 02/ D6 AReReH DD 55 SRl FsertBIF SFLiiHs Mol EBF FodyAngim 2% ©

Connect i cwaodTipetye fitmes)y ioal cellatoseeeriveal Fiprate finciuding, i forUS(a(mﬁlesaay@EZ

i d to Co 71; d US- A 933 d, t
'wsfij?ans"aascé‘ééﬁféwweg o shftioad RN GERRERR AT RTEroUS FeBD e b1 s
useful inpghe géng,&?@?ms%r dét‘ibﬂ@l% ﬁ@é¥} bfe @BHlcThRIaRERA (R NS

styrene- but ad| ene f Nuner ous exanpl es” of these types of resins are
provi ded iimveofion3 Tow4 pagitulavespasies) of etteealfroml sehichl thetfdises a@e' derhgsthis Sti | |

ot her vvater | ubl e, cationic resins fi ng, uti n t |S|nv ntlon are
Che uba. frTPHahy e What R e oaut BRiridaied froth 1 nebivB,wbds By

pol yf unct 'déﬁ@émeh?aﬁdlb'ﬁ@ PROGEER! Scﬁ@mamb@@éé@és ViRticahts @.mfltéleserpﬁate of a
few thousand. The nore Comon functional groups include nitrogen containing

groups sudinclusingrithe Kgraf) mandhsadamrgessesy arr switablead¥iechanical herosessesyen.

or coont i BN R e DbrCalh MaeMeD. Aok P, g ey, s I bRy "

wat er - sol yheé evarisug) senircHemicalg ahte chemirmdahenivat, progossss faamnde usedPPl
Monogr aph Series No. 29, "Wt Stren&th i n paper and P perboard Techni cal

Associéft i cﬁr!emhetdn@swﬁlbaambmsbedl 12557 CPM&WM@F&@ o[ g% . Preferal ¥R ary
wet strengfd. ?é}mlé leééCEua%ag?%%% megta‘?é gey al so, optionally, be

used. Conbinations o er manen tenporary met strength agents nay be
used.

The paper tissue according to the present invention may contain, as a highly
preferred component a wet strength chemical agent. Preferably up to about

25 3.0%, preferably at least 0.5%, and more preferably at least 0.8% by weight, on
a dry fiber weight basis, of wet strength chemical agent, such as water-soluble
permanent and temporary wet strength resin, are contained.

Wet strength resins useful herein can be of several types. For example, Westfelt
30 described a number of such materials and discussed their chemistry in Cellulose
Chemistry and Technology, Volume 13, at pages 813-825 (1979).



25 The present invention may contain dry strength chem cal agents,
preferably at levels up to 3% by weight, nore preferably at least 0.1 % by
wei ght, owO22866740 | ber wei ght basis. A highly preferred drBCEUS03/0§36HM

chem cal agent is carboxynethyl cellulose. Qther suitable dry strength
chem cal agents include polyacryl am de (such as conbi nati ons of CyproTM 514
and Accostrengt hT"' 711 produced by 30 Anerican Cyanam d of Wayne, N.J.);
starch (such as corn starch or potato starch); polyvinyl alcohol (such as

Focust beksualiaeafi Ao, ShEEStevaRE:soRlold et hatgiiis, P,
PCT/ US02/ @a@bthe rebinsCdrenmaterisalubleray tied fmel thel ute adadd ioeltheosipedmiaking
"starches such as those nodified to have nitrogen containing groups such as

am no grofiysishndt iseguie posgiblripendievasede exppetedgdnat ayhsaqdient evesis

Sot t eni ng SLeis RIsERRE Sy TBFREF tne bt NBhERle M watbr BGEbE some,
conpongnt geglfis tare gulaisienbnlynuedérn specifiS-odnditdns, @68h assoved duindtedBpH, 1974

teaches that chem cal debondi ng agents can be used to reduce the stiffness,
and thus &AMgMAYet pirengin: resits arg ggnera delipved do wndergs acrosgdinkiagoor

i ssued on i I i 0 ] adte i nts.
These chot | CUlgTERCiany lfr Ihnd RENe Bech oA Bt it BE i e

Pr ef er r ed papermalihg Jibrés nCrusselinkings bt icarisg doep rnatendrmaty adcour s0. [0fhg %st o
about 3. 0% Sf a, qguat er na% amoni um conpound, preferably a bi odegradabl e
quat er nar PURRRpHAl BMedMS WAt AP Pr&SSNabout 0.01 % to about 3.0% of a

pol yhygroxy conpound; preferably selected fromthe group consisting of
gl ycerol, sorbitols, polyglycerols having an average nol ecul ar wei ght of
from 20 al@iupatiedlaroutiiip uareBdibe avatiqusl polypatitgHepichiorohydtin wsihs. These

I I | I ' el gh . mql I i ght f
Bbout 360 aeBsosreblEay nalarar B BRbmiats iGOHesHa Beel Ve Achhal uim
conpound tRolAe sHEN ¥RYAMME, &RINOBRE dERturh’ Gtoup8OThe lodleRt tefstuft & 1. 0.

It has beén discovered that the chem cal softening conposition is nore

ef f ect i ve replete wik descriplionsyofr pregessagion makingisyclemaiatias nincludingdairAm

ComPOYRY. o S o BT R ey B R R BTPEDT S

addi ti onalkaim o Nelvémbeapt v aloys. chem cal softening conpositions may be
applied to the substantially dry paper tissue web, for exanple by neans of

a printing process (N.B. all percentages herein are by 30 weight of dry

fibres, u ] i fi ~

Exam es OB FEoIRAR o sl ungeCHie ARPOARC R SR B

i nventi on KyméngleXeby Marculssdde.f ofediimingtonp Delawardi, are pagticulany asefahin of

wel | known dj al kyl di met hyl anmoni um sal ts aﬁ)((j %I‘ Kk _lbtri et Eél farrm)ni um scﬁlét S.

Exanpl8s ithis| inyentiere dinege: asingarg: gepara E(C% §A ot iae caforemeniigngthet hy!
patents to Keim.

Base-activated polyamide-epichlorohydrin resins useful in the present invention
are sold under the Santo Res trademark, such as Santo Re 31, by Monsanto
25 Company of St. Louis, Missouri. These types of materials are generally
described in US-A-3 855 158 issued to Petrovich on December 17" 1974; US-A-
3 899 388 issued to Petrovich on August 12" 1975; US-A-4 129 528 issued to
Petrovich on December 12 1978; US-A-4 147 586 issued to Petrovich on April 3"
1979; and US-A-4 222 921 issued to Van Eenam on September 16" 1980.
30
Other water-soluble cationic resins useful hererin are the polyacrylamide resins
such as those sold under the Parez trademark, such as Parez 631NC, by

6
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5 anmmoni um et hyl sul phate and di -ester variations of di (hydrogenated

tal | ow) di met hyl anmoni um chl oride. Wthout w shing to be bound by theory,
it is belwewedssr¥int t he ester noity(ies) |ends bi odegrada®dryisp2m8864 hese
conpounds. Commercially available naterials are available fromWtco
Chem cal Conpany Inc. of Dublin, Onhio, under the tradenane "Rewoquat
V3512". Details of ~o analytical and testing procedures are given in
W95/ 11343, published on 27 ' n April, 1995. Exanpl es of pol yhydroxy

havi ng o (URTIeEn, lphgBid R aRng O 3Pt roeuBal TR, sty 600
especi al | yoneriigrdestribed IFEB408"55000Bbeissisd a0didsciun coal ow Jarudrsrg®

chem cal agents |isted above as preferred agents, can haye very beneficial
ef fects o971 heaphpS-A3aSeRILissued o ¥illiamgel 3l amdanuasyABRd- paper tissue

webs useful for the present invention may be nmade by any 2a common net hod

wel |l -known to the person skilled in the art. Such papernaki ng processes

conr prj seQther typostofwatgr-sdlublel resimseugaitiinube pyesdntrinwerdiopl inciudeeaarylioror e
papermakers felts and/aor belts. For the present invention conventional
paper maki REYIFioBE fdsanipRicweaertudadiang Igtexess Numerpes &xagples ohdiesen as
convent | Opgled o Aokt Bl BRIIAEH i DESAS M 880 IRRRAI O of ATPIskiEd DEDEE Of

t hrough- ai'r-dryi ng. Al'tefFnatively, papernaking processes '( conprising a

t hr ough- ape" dr97dn Stillt ether avatdresclublei catibnicSresines findimgostilitydn thispnvéutiorhe
present invention is specifjcally concerped with steps known . n the art as
converti ngret B, utpa %“9@?%@5?4@@@9&5’25"@53‘99{“@@%%0lr%%{ﬂ?- c ting
step b i g ; : . .

enbossy ng PRFAIGRRE eptlld BERAR VY Ingidctfr BRI oh HERHEr of 3, &

pr essur e. thouSands sThhg robrea coapaont fusstienale graupsg érchude nitragén esardaining
passi ng the web through the nip forned tween two ossi.ng, rolls. at
aaat " ane SERHiBS SHAD 3 P iphes Atk mssauPh Gradr aipd e 5 nboatrhg o
typical | Y ARRBEG 988 Préferread polidthyBeminting $9pé Irasing Wrld oflity BROGESprRgent

el ements are protrusions raising above thiS surface and having a certain
hei ght asimesdioned in a direction perpendicular o to the axis of the
enbos?éng roll fromthe curved flat roll surface to the utnost point of the
protrusion. Enbossing el enents have a certain width, to be nmeasured in the

pl ane of Nreessnpletd | deddriptiohs! bf Sthd agRremBAtibREdN Watkbs@igblas adsipgl ei n
refers to the dianeter of a round enbossing el enent neasured the pl ane

. . ! ! L p
speci fi ed inghading(their manyfretuse: eamber found BNHABE] MpnagsaphtSerigs Ne. 2fe
| argest 1 i r i i : S| t.Af Nnot
round. Acwé%tge@ﬁﬁ ﬂ o ('rarség?\ifib ?9\%@? fddn%ée%%sgp %Slagrgrrtﬁhte@a aanﬁ ave
any shape Papes iindustpyNew ¥atk; d96Bal f spherical, and the cross section of
t he enbossing el enents can be circular, oval or square. The enbossing
elemreR®s may forma 20 continuous pattern, but preferably are distinct form
each ot her: l i i ' ti5 are
G sposed asnPaEny WelshenbhEadRE sllon &5 el HaRsFHRNALS iRlchiERy) e
conpri si ngised. ICombinafiors1bb permgnehieandttemporadfyewabsirengtn agentssSmayne e
pr ef er abl g@at | east 60, yet nore preferably 25 at |east 70, nost preferably
at | east edbossi ng el ements per squarecentinetre surface area of the
enbossing roll. According to the present invention the enbossing el enents
are not high, preferably they have a height of less than 1 nm nore
pr ef e2abl yheepresenin@eraiosonayh copain iy estrgngtle chiemjicalezgentia rejembiymat y et

e e o B AR 300 55 e e rBB by 1 18adt oy WGt 26K o iver
weight basis. A highly preferred dry strength chemical agent is carboxymethyl
cellulose. Other suitable dry strength chemical agents include polyacrylamide
(such as combinations of Cypro™ 514 and Accostrength™ 711 produced by

30 American Cyanamid of Wayne, N.J.); starch (such as corn starch or potato
starch); polyvinyl alcohol (such as Airvol™ 540 produced by Air Products Inc. of

Allentown, PA); guar or locust bean gums; and polyacrylate latexes. Suitable



~0 WO 02/ 0667: 40 PCT/ US02/ 05364 Preferably the stretch enbossi ng provi des
a ratio of enbossed areas to unenbossed areas from5%- 95% nore

pr ef er ablwo20fsd7e0 80% and nost preferably 40% - 60% i.e. PAIVUSO@s3swSt
preferred case 40% - fi0%of the total surface area of the tissue paper web
are enbossed. 5 Any known type of enbossing roll and node of operation of
such roll is within the scope of the present invention. In one preferred
enbodi ment of the present invention two hard netal, eg. steel, enbossing

i eront s, SHERbITEATED BedY (A5 InGOHE) HOTERY " SOIC SBBHAY, ST 25 Bsges
mat chi ng LKRGHfE® haws Ritfdfén! Corftainiiy §rotPbeuchlds afitto HRARESARI FRYhISI

*mirror images of the protruding enbossSing el enents or may be adapted to be
sl i ghtly graupseattanbed etoadttrogen,oavailabiee Storag Natiopat Starchl iagid: Cientiealence

in size or, sha e@ . sI? ealgf those recesses in the female roll. 15 In
‘anot her hﬁ&WRﬁD% @9?3’@% sing step according to the present invention
a firsg enbossing roll conprises a web contacting surface provided froma
hard metal conprising protruding enbossing el enents and a second roll
conprises a web contacting surface conprising a softer material) eg.

rubber, preferably a material of Shore A hardness 40-70, in which recesses
are formed upon 20 sufficiently close contact with the protrudi ng enbossi ng

el ement s. CHegnigalzsofeénih@ecormpositionsdebraprsing theamicab debbadimgnggerntsi are s to
be adapted depending eg. on the tissue paper web to be grpcessed and,
dependi ng optional cosmnants §f the preasent swantion.ddSwgdih A8S dsskebdene 28,

consi der at,i,9ns € r . e iyed r t he
Poret 16 oo o2RoishinBs ek chethical RBTaRCRUNt BB, 6, GBRY Blrolol o |
hard net alstiffeédss it tnpleayadcé the wftpess,esta papal tsaurdwebl &J8xAe3 rEf)ﬂ4e, t he
190%  pr 6P issysBon danisysar 197 daioses SOBAbIe KOeNCHRAING AG4THS paper
bet ween t i e?ﬁ*ﬁ j t he bottom
of the re?@ggégh%#ﬁ?ﬂgi errgf@ %@%%ﬁu@ég@tgg 0 Eri%bl@oggj{ﬁlﬁ%gg/ 05364 When a
hard metal roll is used in conbination with a rubber roll, the rolls should
be pressed. agai nst, each, other, with a pressure of 10 N squ i netre to
1000 Poq APt shertice! SaReRinb ishysomlausashiipdte fomebRut o gt SboLF

Nl squar ecejihd,mekr g %&éﬁ%%%ﬁhﬁfrﬁ%y cafhpdunau apRAEAbly e 1 SioH@%rJa@@tble

N squar ecent i netre. des of operation are suitable for the present
i nvent i on,quaterharyabmmomiane cooyxiung; rand| fosr abowt 0% do albeutr38%anof tahe

o P YRR, oSS BrdiRogiaRe T UL Shobe BhetiReg’ ™
embossi ng gifdefola sl apbRgiicerdls OMingRer besiagas pRstécular weight of from
20 about 150 to about 800 and polyoxyethylene glycols and polyoxypropylene
glycols having a weight average molecular weight from about 200 to 4000.
Preferably the weight ratio of the quaternary ammonium compound to the
polyhydroxy compound ranges from about 1.0:0.1 to 0.1:1.0. It has been
discovered that the chemical softening composition is more effective when the
25 polyhydroxy compound and the quaternary ammonium compound are first
premixed together, preferably at a temperature of at least 40°C, before being
added to the papermaking furnish. Either additionally, or alternatively, chemical
softening compositions may be applied to the substantially dry paper tissue web,
for example by means of a printing process (N.B. all percentages herein are by
30 weight of dry fibres, unless otherwise specified).



serves to increase the calliper, or in other words the bul k of the paper
tissue ~5 web. Therefore, in a highly preferred node of the present

i nventi orw@ozddgiee web or a single ply of paper tissue isPpgagsenoishs ough
t he enbossing nip. In alternative nodes of operation a nultitude of plies
of paper may be passed through the nib at the sane tine. However, and

w thout wishing to the limted by theory, the applicant believes that the
def ormati on enbossi ng descri bed herein achieved a 20 stretchrng of the

tissue p a f ln,q{s

densifi c Iﬁ%rrr]\pl ?ﬁr@'g?r ssaqg agg@gblﬁc?% nce hé"ﬂt | can é?gtth@ S%ngnsr de
t he aboveingesifon Hmiu@eﬂeuher ngnoelified] o gidno- sori rtiratéseerf variafieng of niwegll-of
‘j uxt aposed plies, is rather contenplated to enpl O%yla separate an

di stinct KRGWH n@'%‘tyé(ﬂi”@%h}t'@“mmwrﬂe saityendp akwtriga opiBd uERNS-t he

j oining s e

' attachne%g&n%osglﬁﬁ‘géé(c}gggp{%&gpg\eﬁt@ﬁ g?%ﬁ{(};a%oié app |cap"v(a§&i Ecc%rdr ng
to the& prasendniumyenigtiylsliiphatee andaf dreestehe vatiatibed  e@fbodighydrogénateduch
preferabl af r the stretch eppossi a .l ot i s appli to the tjssue
30 paper S‘?’Hﬁ"@ﬁﬂ %WOB@%SBP ithotyf v ’PQHP}QTBSH@S%QMBI%O% S nt i1
or sprayi esHHpt aper
ti ssue pﬁ%'hecv}" g e e rﬂ%r')e“)éé"ﬁﬁ‘cd@%réﬁb@“&é@%m ST SuouRIeThry
to a portComrﬁ@rcraIM@M%D%MW/&WSO@I&EB@meEWtﬂo Cﬁemlealnﬂbmqalng ply
paper tissue ot | otion be applieg to all -

sel ect ed S{ mﬁ'ﬂo aﬁ\oy rorwélor%%‘? oG fReWAguAt Q)ﬁéqél y &e II% Fne

pr ef ed I t r f thpaper
i ssud pro ﬂ‘??.@é'?f% B B e O T mecs
of the papepril,t1P®6ue, and hence decr ease its PSS parameter. Mreover, the
lotion has skin care benefits. The lotion may conprise softeningl debondi ng
agents, enollients, inmmobilizing 1o agents -and m xtures thereof. Suitableg
sof t eni ngEdakpiel 08 RIGIVPoxy SbHRDUACS! @5eTal Ynh AREPHeYEA T HURAKBASINClude

pol ysi | oxanes, and m xtures ‘thereof. Suitable enollients include propyl ene
gl ycol , gpngyetbylene@m}e bawn.|a/we|ght§weragﬁ:mleqwardmght whfrem about

petro] atu “ @&ttty al cohol ethers having
from % tgbggg%hﬁﬂgﬁbcgteﬁﬁg%@wpﬂ%ﬂ%ﬁagteggic)r;’@é thain, mneral oil, namely
15 silicone oil e.g. dinmethicone and isopropyl palnitate, and m xtures
thereof. Suitable imobilizing agents include ceresin, st earyl al cohol ang

pagI af f i nsWHhils theyasditign efnaricgar sherxical agepis |$$FF§Q1?BQ‘99 paProferedpgantses,
o0, 1 XC U6 el 5 bRl UrepRl bl BASHOPIRLS BElifEe AEARUP ol

actives, éoﬂmés;rpmpestrssimdebauseful forabhefpresent mzﬂntlongwaay bre maﬂadarytanyand
the like. Parti cuI | es of Eotr on co nen irgcl ude canphor) thynol
ment héfl , EQHEIAN E‘eé W‘nQWGetO\I ¢ persen gk inalis. 25 According
to the present inventi on transferable | otions are to be applied, nost
preferably conprising the conponents |isted above, as transferability
ensur es s&uehi paperhiakingapmcaasepcamrptise tthe alewsdering of sulthblespulpl gginger sor

e R kel SR8 ORISR IET s it " i el

par ameter mvbﬁtron%r@r?érﬂi@ﬁ@l‘“bdﬁ@%bﬁ% Qreédssbre ater phefériad.s iigiaprecdsy i on’,

as used herein, refers to any |otion, which achieves a transfer rate of
nore 2han r@eaed%mbe@rmuasgcc@m/ernh@nak & RopRPS/-Making nproeass fhich elnesonot

{Tanstor PRERSe HCRER: REAnGTab;dlahifiyr MEMANGV Farinfil  dtitedsey Ve

comprising a through-air-drying step can be utilised.

Stretch embossing step

30 The present invention is specifically concerned with steps known in the art as
converting steps.

Lt
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h




51% 2%or 5%according to the stationary lotion transfer test on
unenbossed paper described herein. The level of transferability can be

rel ati velwolo2/gés74m optimal |y achi eve the benefits associ atb€d/usioe/hsdche

| otion, as nost of the disadvantages hitherto associated with the use of
hi gh amounts of a highly transferable | otion are overcone by the present
invention. 10 Data on stretch enbossed and unenbossed ti ssue paper have
been obt ai ned under stationary and under dynam c conditions using the test

met hod descri.ped hereinafter: .15, Unenbossed pr.odu I C tretch
erbossed B8F GRBOTBRT RPGIHING SIEF 40 BB TN oef ¥ AGFbraaTER i BHE brsieht
Dynam ¢ TrgaiicH is%dn 8miesdthglsiephe vﬂﬁétﬂa%r?*fiﬁ@cbd%érﬁ e ehtosSed UBRIYSE er
‘t est described hereinafter confirmsonme of the beneficial effects of
product s lowduessurgccor dance with the present 25 invention. The product,
whi ch was stretch enbossed in accordance with the present invention,
‘delivers a very |l ow anmount of lotion when is stationary contact with a

surfage, Bwbodsihpver & paperclisfiahesd fraenerally Achibesd Wyepassindedeovet a

surface. 30 Stationary contact with a surface is representative of the

cont act ohreugh thewripfapeed pedueen wp embossingaelagatigaseng pabossiag rohe

expensi vepRTEIRE R Slethedts, A B oSbio ol RYB A BEedBriNee ublprosse
contact whdthothepwistafigt sgrfaca.t Bmbossing eslenfeats \aee girotrisionsntisirig @bowet i ssue
paper product with the finger tips of a user when takjing, such a tjssue

paper pr ofliscsuriage and haringz EQQ@%M$%ﬁ?ﬁBr qdyin & diregtiasyperpandicllan s a

ar ea. , Wi he,; LCl : i i t &4 e gred in
t he n1aosal tlogtrt%asx'?Sdiﬁé?eérrﬁg?%lﬁgq?@tf@gnnﬁ%é te gh{é@eﬁ%ﬂl 'lr?é'e%@ ﬂg}}’thg ltj}?grgti S

t ypi cal | ypeintesfi thesd protrusioper Embossings elementaahaes & eedrtaip widthr dasbeess,

1S T cpr oveRBaRiasnGhe mIanG. 0L ie BFSSrely Rahial Skt TDAJERTONHA 28 USHD  no
target argdoiffiseh &Eﬁ?é?el'éfé%‘ur{baél%:boélgiﬁ -elémiht ftasubiiHROpIAng

novenent I n~ the nasal area Is a frequently ount ered usage habit, which
of cour sespeuifidak above (e datbihepbattonliofghesambosding edgmpeot)roratoethgslaggest
instructions. As conpared w th anlEun nbosEed .ﬁro?uct 1E.hg}?;i)rodu t which was
stret&h efisha saepgured i Saighiare . when MeLppaseing giehept iset il ver s

considerably less ~ 5 lotion when in stationary contact with a surface than
the stretch enbossed product. However, the |otion delivery upon a rubbing
acti on i sAccordingste thiegpresent ianentinmibestrabossiag eterpanisrcasy bangcany shafesr r ed

ti ssue paper, products accordi e _pr i t] i 1 q.achi .20

| oti on trgﬁﬁ@f &r B%’@H"PﬁﬁBf mlf\?\g‘?'ﬁ%m@g §r?c?ﬁ&%sc?¥§£§e[%ﬂﬂ@g%f g‘?e%@r%ﬁ?@gl. 5

tines, nogenidrs @apbe chctiafesval orisguase.OThe embossirandlemmsits piaf forabhy at

| east 8 tinmes as hi %h as the stationary | ot%ﬁn transfer measured in

accor danceoriinueusratiesa: byryetarably are distinchiimeadd alefer. 25 opti onal

process steps The nethod for nmaking a tissue paper product according to the

present invention may conprise a nunber of further optional steps: 30
According to the present invention the embossing elements are disposed over at

least one embossing roll in a very fine pattern, comprising at least 30 embossing
elements, preferably at least 50, more preferably at least 60, yet more preferably

25 at least 70, most preferably at least 80 embossing elements per
squarecentimetre surface area of the embossing roll.

According to the present invention the embossing elements are not high,
preferably they have a height of less than 1 mm, more preferably less than 0.8

30 mm, yet more preferably less than 0.6 mm, yet even more preferably less than
0.5 mm or less than 0.4 mm, and most preferably less than 0.3 mm.
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Any known net hod of cal endering can be enployed in the converting process,
however, in accordance with the present invention unusually high

cal ender iwQ 02866740M0 02/ 066740 PCT/ USO02/ 05364 pressures ar eqrsesh2/ofxcef er abl y
the calendering step is carried out after the stretch enbossi ng and before
the lotion application. A calendering step in accordance with the present

I nvention conprises passing 5 one or several tissue paper webs through a
cal endering nip forned between a first and a second cal endering roll.

i [ 1 d [ J b,. | h,
P Pastelaiy A8 Sl iethtesid AGidee s " TR0E) F1 SToSteed Breslitonn of
the axis ghegodsdd %re%@'fﬁﬂﬁ%%ng g5%! mdFBepl‘é‘PérﬁB@eQO")@ t60$0% 8@ 'rhost

pressure onto the web | east 30 N per centinetre of said contact 10
| engt h angrefarably 0% o 6886,sie.\ior ﬂhQ)énQﬂtdEe&nr%b@aSﬁsM%%chGB%@f the tatalsuch a

pressure. ref t he SsS p entinmetre of said contact
I ength ISS'If‘YB ttﬁeé%gumpaﬁﬁfgeﬁ Peq?gl?)(? 80 Nto 250 N, yet nore
prefergbly 70 N to 200 N and nost preferably 120 Nto 150 N. According to
the present invention preferably as nmany paper tissue webs are cal endered

as ]E he papey knovguype ®f ﬁnmingmqlllarubmpdasﬁ q@er@pn efosuchietiis withigothet hr ee
t
and. known ShoRe 1 e st RP SVERGRC iy BReRitefofiBaBheft of 1T EgHhE ™"

pr ef er abl yhvidhtios awered imetafl, ad. %t@éleemsbmgtnenb ami used, whetdie aSﬁmEro’ztIO
speed, but in alternative modes of operation_at |east one roll m

heat ed an€OMMEiSes|Rretrudipgrembassing ementp deiprachie @setengala rolb| "Ckﬁown in
L 250 " BebaY 361 et RRicrihg YebbSSUs RAR 46 RECENALSRI Yhe,

enpl oyed ensur I per of e pa I Ssue uct neets 2

required spesdsktEcady be&mm‘auenage$ béthH pmimudéngeembosﬁdg dlemeéntsoort magl be
densification of the cal enderi ngpii s known to r

per cei ved 36gptaskia ber S‘égprﬂblp§maﬂlﬁrs§ﬁ%n dPEet Trotdf'ﬁg@ér S8 q(’j E%ea Sighle,  at
least in tchfer@ﬁﬁ@ é’ﬁglzé‘lﬁgbﬁgﬁe ?@@%‘Iép ﬂm?@e ReHes5e Ighébef s, carried

out at not pressures, typic or an e osse paper web 10 N cm
to 20 Ncm are selected. 16 WO 02/ OGG? ~0 PCT/ US02/ 053G~-4 When concei vi ng

enbosdfng 1) ABOUE Aot e RBPRSENG,vtep PROVA Boier Ptossal ENGERPAG st ep
g 'r ghgg? ’ g@@lseﬁweogsuﬁ@trhﬁrcdnhbrﬁésaa%@y'd@m@mgyﬁjrfaese blowiG&d iR ta RaRE"
metal comprising protruding embossing elements and a second roll comprises a
web contacting surface comprising a softer material, eg. rubber, preferably a
material of Shore A hardness 40-70, in which recesses are formed upon

20 sufficiently close contact with the protruding embossing elements.

The size of the nip formed between the two embossing rolls is to be adapted
depending eg. on the tissue paper web to be processed and depending on the
embossing pattern used. Also depending on those considerations no pressure or

25 some pressure may be applied to urge the first embossing roll and the second
embossing roll together. .

When two hard metal rolls are employed in the process, a male and a female
role, the rolls should be operated so as to leave a space corresponding to 60%

30 to 140%, preferably 80% - 120% of the calliper of the unembossed tissue paper
between the protruding embossing elements of the male role and the bottom of
thé recesses of the female role.
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More particularly, it has been found that the paper tissue web after
undergoi ng a stretch enbossing step and a cal endering step is of increased
cal li per WO 0296674 ed to the untreated web. (When eg. thr edPCRARI2AIS4

cal endered in one step the conparison is to be nade between three | ayers of
untreated web versus ~o three |ayers of enbossed and cal endered web.) This
effect is particularly surprising, a calendering with a high pressure is
known to reduce the calliper of a paper web considerably, as for exanple
stated in German patent application DE O 44.14 238.2. 15 The nethod cl ai ned
in the present invention has been found to increase the calliper of a paper
ti ssue welhan adward doetal roteis usedrin 3ovekinatiev withup rukberaoll, thexplisehedld 100%

wh [ |1 f th d ith th | ] h
(roat od wlp PesetCesae S Shet inT birGhin o 1AV hla' e fifple  10PDac e
of typi CaNVQ(]L@%/eérﬁirﬁé’l@é@ 2hrésapaplgT tiggsue N/Bg0aHcRAtIMRtTeNe RGESEFDO

I nvention has a first and a second surface, the surfaces being nutually

oppose t bl/sgusiecrntimetranand tmosik rireferablyhod@ni/squarepentimetse &md 198cond
surface. e thickness is also referred to a calliper of the tissue. The
cal | i per Scﬁ’%‘?ﬁ?@"ﬁ%tﬁ%'r ti ssue product according to the 25 present
invention is preferably from0.1 mmtot mm nore preferably from0.2 mmto
0.5 nm Moreover, a paper tissue according to the present inventjon has

pr ef er abl {nawpeopggs f aparatig aregswitabie fehthe pmgenkiivenfiers efarehlygineat er

t han 100 r.eferably,so 0 , fer 50 g
to 400 g. mHOsSE BRRoneL RS B Bn S, o SeRisE, B M Sb B
net hogip cl aioted bloperationagdsidast ane ol mhalabd heatstl @hdotheofolls haagmunt &nsi | e
strength of the paper tissue without seriously affecting the wet tensile

strength Bne@wd sPESEk tissue. Paper tissues treated with the clained nethod
typically achieve a dry tensile strength from 1000g to 2500g and 5 a wet
burst strength of 100 g to 300 g and preferably achieve a dry tensile

st rengt h Thewebovrudescibad rptossiig withf alfirle tpattery, inpord empbHgnD aspécett o
0.25 and nost preferably 0.15 to ect ti ssue

0.2. In a further as a_ paper
product afeBEd yincseasseths caliner ivienetheh Vﬁ?@ﬁe&‘&bbvﬁr%fsthﬁ Fﬂfﬁ)ﬁgi HYG cal
surfage sqrRe! Ffﬂ%?éfo%}riﬁréeﬁighlg%r tefey Hitie JOH8 OdeSémﬁverﬂfcﬁmf §%ﬁ‘-§lé’ webem 650
mcrons to 50 mcrons, nor referably from650 mcrons to 300 crons. In
one pr ef eor acsirgte gy nEpaperftissue ippasead thraugh theoambogsipgmip.i lsalierpativéuct i s
1 ~ provided, fr t wo..plies ou lie three plies bej S .
or of o r ea s & Saiguh o Sy Bl plies 8 pandt EByibe Aaes figouit Ing Ao
ext endi Nga0RE simd amee. ABIevEL tarl HithbaP WisiBRY0 e thehPmib@!y fidorpCcthear ea
of the paper tissue product and nost preferably the whole surface area of
t he paper appheand heliedes thatthe deformation embossing described herein achieved a
20 stretching of the tissue paper, leading to deformation, but not to- any substantial

densification of the tissue paper and hence the applicant does not consider the

above described embossing method highly suitable for the joining of juxtaposed

plies. It is rather contemplated to employ a separate and distinct joining step as

to provide a multiply tissue paper product, the joining step preferably comprising

25 an embossing step, such as “attachment embossing” described hereinafter.

Lotion application
According to the present invention before or after the stretch embossing, but

much preferably after the stretch embossing, a lotion is applied to the tissue
30 paper. The lotion may be applied by any suitable means, such as printing or
spraying. The lotion can either be applied to the paper web or a paper tissue
product, either to the whole surface of the web or product or only to a portion

12



Juxt aposed plies of the paper tissue web nay be joined as to provide a
mufti ply paper tissue product, preferably by attachnment enbossing.

" At t achneNO 066346 si ng”, as used herein) refers to an enbd®€9ViRY2H0386hhi ch
all plies of a nmufti-ply tissue according to the present invention are
enbossed in one process 25 step. Preferably the attachnent enbossi ng does
not or at least not to a |large extent affect the snoothness of any

cal endered ply. Therefore, preferably the tissue has an unenbossed surface
over a mgj f tdpe
first andhﬁ}rgB@&o&ﬁ%n’idﬁlétﬂ ly %eﬁglg%%géﬁt% ?bslﬁorpeg{ ésv BEZ%HF%? gq?idgsue
has one ophmoeonlqg;edmﬂemptlesanurtosunt;gormoata bathreanfacestafdbeé pgesdnzme

optional | one ,or N ons, conpri, Si an attachnment

Chat “the. PlefpBRd ssmbedifent B s rmied ih REHT Oubh sERRES iof Tt Pras sl
pref erabl y@fydteast 80% and in some preferred embodi ments as nuch as 99%
‘of 18 / OG67a0 PCT/ USO02/ 05364 the surface area of the tissue. Mst
comon$y the regions conprisi ng an attachment enbossing lie close to the

conpr | i ndk BHORTES el o tEAB Orf i e Sheatiess 3he pebdl 1S % poses
(for exampkfcé Aebfe2RbdisP B Pfhmectsr. Morét\wr! thallbtidn hakakh eardbartditsiane) .

The region not conprising an attachnment embossing is the continuous region
bet ween and/ or around the region conprising an attachnent enbossing.

Ebossi ng ThAdRAPTHTas Goohises sRletindBBebtiok: S6eul” et MldbRzda, .y ng
a hei ght fageAtD-dhl Miktiited EBredf. eBeftabley soft@hingradbondiny nagents eingideent age
of attachnent enbossed areas to unenbossed or fine enbossed areas of the

total sur fueteraaREAMMORIYAFOMRoUNiSe PplvstRKANEs sapd snistuges Jhereol Suitableso,

{1 seuo pr SHIPETS LS ERoUTRnB oy GBRRHNG. SERRIEHSHNGT, SColmodiOfi

and enbossgitigr @lakeENpetthtuing fattynacidpardtty efcohol® gridn$atty ealeohwl nethersi r i
enbossing ~ 5 is enployed, is less that the calllc{)er of the p aper tissue to
be enbossd&@yvingy{iea 2&0@%@$b90%t0mse'ﬂéhﬁlﬁlf9tt&i@% ghainygainetsh Ollc BRMeRer  of

t he paper 5 e f 10
000 | 8550 HsBTHy el e EfTERREHe, MY SebriBAppEREy SHd tnRlies WBRdL o,
may f urt heSuitabiprimssobilizng pagdntsr mrch.zdienge&wet steanylt almmoﬂ canp araffinsssue
products, such as p r handkerchiefs uch ep typica ri.ses
cutting ofP9hdY yldf@ﬁ’s?gqty 13 sfs,tpe'yhﬁ%% Paiw aﬁép degh Hp BE¥UeS s ye
products grERYIAI Ng to the present invention nay be 25 provided wth

functional or aesthetic indicia. The indicia nay be applied to either or
both of the surfaces of the paper tissue products. The indicia may cover

all or_part, of the paper tlss cts and be s or
di scorPi nf3her ktloé:‘l"“ﬂ %qu?é'?nﬁ\c&dé gaﬂ'@sap?ﬁ%eac?ltefral ﬁﬂ? %ﬁtwﬁggue

products tabu@ey ngidinfectBhts, KpPaFmbBedtital abttivesicHiles fopmays ngdecﬁidranlél ng,

and preferably printing. El t her gravure or flexographl C printing. na

utilized. ofacierst eslingente| selvedtsaandhher dike. \Rartighlacsexamples 0509 @536~

nccor di ng e 1Adig ShBngl R et RrEE, Ftratl 908 4" o
i ssued Maycaldndul®officirmmliseopardi, Il. If desired, the apparatus may have

reservoir baffles, as disclosed in commonly assi gnhed U.S. patent 5,255, 603
i ssue@5Cct ober 26) 5 1993 Sonneville et al. If desired, the indicia may be

request ed t as. Al dp
noai oned corBE LS pBBeRCinveEtn HaosfifaBis oS 8L Re bR okt
di scl osur qsrefa‘rablbeccahpnmngrtheomdppaeruatIisted @bonep @sotransferatulitg| enduyes
Teference. 10 Tesf(
superior skin care and pharmaceutical benefits. The skilled person is aware how
the listed components influence the transferability of the lotion, the amount of

30 mineral oil comprised of course being a critical parameter.
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15 Lotion Transfer Test The test is perforned in a conditioned room where
the tenperature is 22C + 2.2C and the relative humdity is 50% + 10% a)
Qbj ecti vew@@20h7¢ct i ve of the test is to nmeasure the | oti GCTASHAN5364
transferred to a glass surface under stationary conditions and/ or under
rubbing conditions. b) Apparatus | Materials List 1. dass plate nmeasuring
20 cmx 30 cmor known weight. 25 2. Metal weight with a squared tissue
paper contacting surface of 2 cmx 3 cm 3. 5 mnthick har d rubber pl at e

Fasol ut i ofye B EanpRerealealodpionasoteed neTB LS. R DA BRI g
roughl y 28ckigves 20trafsfeFyaR of mdké Xhaw1.2% %%cé@fdib(%"ﬁ@ tﬁé‘%te?tﬁimﬁ'}? lotfgiPsi ng
t he amount of lotion to achieve an application of | otion pe

squar enet #ansfegp tesv\@romeﬂmeed)papersdascm yereist Hvefafrmsbzvamswﬂbla ace

ol at e s aNHOpRravt rahdtr Fo°r igtb fnalif Sl ol biesetiur Bhots 1R,

kPa org t heynapwr ot 594, RBofid a6 ehe \Wiafiorfy 18fors aemBily 1880 ohalifiEbEsseRf ul I y
the metal weight, hard rubber_plate and paper. Now) neasure the weight of

t he Ig| assPpPeft éieSleb%@HBQrﬁﬁlctThﬂ*n Iﬁfeltwfetrawafemb@m garf |hst relatively| ralgg to
Dynan c. TooimAI>FeHieVe ey BhBnis BeSARHRA Ui WhklRpE, '4¢ ol B et

paper condmeuvagta@esf mtl@ertd dsbeciatdchiwitheitigd tuseTbe higit @maovenite hef ahmghcy apply
adj ust, wei ght if needed Pl ace the netal

9 kPa on 1p er surface

bar | paper r@ﬁsﬁr&lﬁégt'%?f%g o %hmpr\ﬁéﬁ@h'fwﬁwdpﬂwaw ng 100 x 30 Mmin
surfage dinensions. 20 Rub 10 tines back and forth over a length of 15 cm
of the glass surface with 50 mm sec. Then renove the riietal bar with the
paper att Batednastietthasmbessdk and unembossed tissue paper have been obtained

under stationary and under dynamic conditions using the test method descriped

hereinafter:
15 Unembossed product Same product stretch embossed
before lotion application
Stationary Transfer 514 % 225 %
20 Dynamic Transfer 21.83 % 21.12 %

The data obtained by the lotion transfer test described hereinafter confirm some
of the beneficial effects of products made in accordance with the present
25 invention. The product, which was stretch embossed in accordance with the
present invention, delivers a very low amount of lotion when is stationary contact
with a surface, but delivers a much higher amount of lotion when rubbed over a

surface.

30 Stationary contact with a surface is representative of the contact of a tissue
paper product with the packaging material when the product is packaged. A low
lotion transfer rate avoids the need for expensive packaging material. Stationary

14



wei ght difference of the glass plate. f) Results 25 Repeat the test 10
tinmes and take the arithnmetic average as the result. Report the average
anount ofWD®206T4d ransferred in % of the anmobunt of | oti on PEOVROR/SEE4 by t he
paper tissue product. 30 Calli er is measured according to the foll ow ng
procedure: The tissue paper is preconditioned at 21 to 24C and 48~ to 52
percent relative humdity for two hours prior to the calliper neasurenent.
If the calliper of toilet tissue is being 21 WO 021 066740 PCT/ US02/ 05364

el e caabud o B AL el ool APARGTY  SSRBEER alfnbbit’
center of rbhacmﬁﬂfmﬁnd—éﬁlﬁsﬁﬁpé@sbﬁwﬁ@h@@klﬁg saBH éf@hecmwbrtpr@dmﬂ duer an
addltlonal 15 . mnutes. 5 Calliper of the nuftl-t)e@q(yeer tissue, as used

herein, i@f thedackrgR AESPreParing tpaisent emdn tBaspea all%mepbee'@m | oad

of 14.7 g

“Thwi ng- Al %ﬁé@s %P%ﬁéﬁ%‘?g}r'?tﬁgé ‘yl @%Hﬁ?e aval ﬁ?saﬂ?d rr i rt?% \l/)mptr?t’% I rért

| nst r wrento tHerfingeytips’ oﬂ?dnubed&al typloally Badedired and Ietxpeneneéd as@npinwarted he

t ot al calll% of the multi-ply paper tissue divided by the nunber of plies

conpri sedfee 0&9@%@1%%)"@'@“ %‘@M@V@BI'[T'QQ@'@ ﬁ@?dé‘l)waéﬁ‘cpﬂﬁﬁ hapds are
identical. Decorated regions, perforations, edge effects, etc., of the
ti ssue should be avoided if possi ble. ~ 5 The wet burst strength is
rreaz ur ed Rabbnggmg/eelaamrfand (S riapresertrt]@lateeof mgdtsdge b4 lictivneg tissae paper
condi tions. The St tester |saTW|n- ert Burst Test er

Ut pped MOCHOI 0 Iag0FoHEEa VEh TRESITIAR & h6r GRS4Iaréap SIGtH SyoDInG
Thwi ngAl bgolehahit | W@Wé'tnagﬁfr@?éy is Ekﬁ'éq?}é?uh?mrﬁ)ouﬁféréa%ge%lt %IIﬁ‘kcﬁ ei ght
paper tissues and stack emin pair Usi ng sci ssors

sanpl es scourkatcanteyertrancadobopravidiag yserzamﬂmpprammterasagamsmch@ms on and
approximately 114 mmin the cross-nmachine direction, each two finished
product units thick. 25 Fi rst age the sanples for one to two hours by

a1 achi NIALNEORAAIRIE Wil e 'PRMRsel! blodicPTRe. pRARRE Which B strateh t he
ot her end of the sarrp e stack to separate the sheets) this

Ci rcuI at i embossed in aecorsamcehwith tmwmwteamntmmwvemcanwerabm ©sp in a

107C for ed dr ove i.nut es 10, secqnds After_th

ronti 1 tiebwRgE 1B, 8inB4Eh shflact T & Sbed rBfoRdretd Elioster .

m ni mum Obrddﬂlbﬁﬂiéwméremé)ﬁt@rnedél%w 0en &2rubbing action is no worse than for
an unembossed tissue paper product.

77

Preferred tissue paper products according the present invention will achieve a

20 lotion transfer upon rubbing which is at least 1.1 times, preferably 1.5 times,
more preferably 2 times, 5 times or 7 times and most preferably at least 8 times
as high as the stationary lotion transfer measured in accordance with the test
procedures described hereinafter.

25
Optional process steps
The method for making a tissue paper product according to the present invention
may comprise a number of further optional steps:

30

Any known method of calendering can be employed in the converting process,
however, in accordance with the present invention unusually high calendering

15



WO 021 066740 PCT/ US02/ 05364 Take one sanple strip, holding the sanple by
the narrow cross direction edges, dipping the centre of the sanple into a
pan fill edowenés7ébout 25mm of distilled water. Leave the PaTpise2/05864 he
water four (4.0 0.5) seconds. Renove and drain for three (3.0 0.5)
seconds hol ding the sanple so the water runs off in the 5 cross direction.
Proceed with the test imedi ately after the drain step. Place the wet
sanple on the |ower ring of the sanple holding device with the outer

f f th d f.aci h h f I
coml ot ol Brassyiss A dissse B, 1 ‘Bhindeliig SenbBuFatied A5t SR Fenui s
are_presegretclicinBogsingand BERYS ROTbHicPATSIcAtOR & new sample. After the

sanple is properly in place on 1 o the lower ring, turn the switch that
| owers the upper ring. The sanple to be tested is now securely gripped in

breserng Rrietend g, Blebrin Ak, Bih e et HoSHRT edmitiipbycasiifont ™
when tge sagresdverdlistissiel ppcingshs tieAgh & balemdxsting mip dahed betwesrpbunger

w Il automatically reverse and return to its original starting 15 position.
Repeat t hfitst ginskacracondrealendasingorall. shypiady hash Galenstesingorolisgentaesing,

i.e., 4 r@;%Ut%\?e{reasce@ﬁﬂ%ﬁgtéhﬂel:eﬁﬁéfeat;ey 4 Coftidet fé?@rt]l‘?fmhgguﬁe‘a%arralle

replicate he “hear eSSt gt am e ensi gth1's nmeasure

accor di ngtd thé ltirektibh ®fi the atieoafdigi@: firshealendedsg rol. Thetealemdering ol | nch
by five inch (about 2.5 cm X 12.7 cm stri:g)s of paper. (includi ng handsheets
as descri B¥ertipaessuse opio thegvel Rk @t deasdr3G b ek centimetrieoplypaidotritaclhom

ot St r SRR ELRLH] 8rdet Mo 5 il o DaeSRal Fodhst ot BlE) itstle) VS

c tens SS.) is
used and pressaredviere prefersidy deel psessnte gfer Zebitimedieeof said @&ntachlength( Bbout

et o ento S iatel E beRbutbo ha 86T SelivaphieBlon v
For e racA BN TSR RRBIER000 ST ReABESh e prégsilpnhs,

that the prefdratdynsasomany paper dissak websharenwalenderetl rasc the rpaperntisaueact ur e
0 cr.oss machi ne direction tensile

f th dyct .
St rontt b Prosfe T i comisse s fon maeniile 6o olFenePorone s G B ne

Cr 0ss- mac{ijigpdidahd eleRblier8HigHe! step, of the paper product.
Machi ne-direction and cross-nachine directions of manufacture 23 VO

02/ 066740 PCT/ US02/ 05364 are well known terns in the art of paper-mnmaking.
The MD ang, CD tensile stre h [ term [ above eduli nt
and cal CU&H%EQPWEF@ %Bﬂgéﬂ‘ﬁp§H§pg§r§§n@é}$€w%§g%@g§ﬁ ﬁﬁr@? i ‘grlééegfage
of at | eagiventivns préferabile e ¢afemderingrolls e ticiradated ramigtun aff e gamne
tensile strengtg, as used herein, is the 5 arithnmetic average of the

aver age Nepaad. buldnalernafiveanodes of operationratIaast ong ralhmayikesheatsdiand
sur face sw}@@%ggq@ﬁayﬁﬁg@glgp%jjph reports the PSS paraneter, a sanple
ecte

of the paper tissue I's se Ich avoids winkles, tears, perforations,
or gross deviations from nacroscopi c nonopl anarity. The sanple is o

diti d 22 to 24 d 48 52%rel at| i di f I
hours. pri GraleRdeTing Bl v dhgieando spakdingcallipiord Usse RapedRn.
magnet i cahy @%ﬂ?‘é""p‘?%@é.“ﬁg&& enStifefte EAfSer%bt hBpaItistuERobacE Rt o

for the measu traces are taken fromthe sane face. ~5
Physi p$ ogitlvarequiradbsmecifioationsiess is obt ai ned by scanning the paper tissue

Due to the pressure employed, leading to a densification of the paper web,
calendering is known to reduce the perceived softness of a paper tissue product.
Calendering is therefore, at least in the area of hygiene papers, such a paper

30  handkerchiefs, carried out at not too high pressures, typically for an embossed
paper web 10 N/cm to 20 N/cm are selected.
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sanple in any direction with a profilometer to obtain the Z-direction

di spl acenent as a function of distance. The Z-direction displacenent is
convert edwD®@2@a667a0pl i t ude versus frequency spectrum by a FEavusse/0I¥eansf or m
The spectrumis then adjusted for human tactile response using a series of
filters. The peak 20 heights of the filtered anplitude frequency curve are
sumed fromO to 10 cycles per mllinetre to give the result. The paper
tissue sanple is approximately 100 mllinmetres x 100 mllimetres in size

and nount i i isle i i ffice, a
2s table mﬁpgﬁﬁgf{@@t ﬁgt&?gﬁg%@ﬁg@%ﬁﬁ&é@%hﬁéﬁlgg er{ci ;d?)ér% ato
Teglh Conpapecific remipolssifg Ksigptclaimbap in combiratioR3 with- e Bpkcifit rqallérrctaringi ﬁn
tabl e using a NuStep 2C NuLogi ¢, Two Axi s St epper tor ntro r in the
Closed | oBPCBRIAEH 6ads nderaiugh tickancs BldoRed WelsiaNes fa8 BRanst ant
drive rmtgfodmitch travels at the rate of 1 mllinetre per second. The

'sanple is 30 scanned 30 mllinetres in the forward direction transversely
i ndexe® one mllinetre, then reversed. Data are collected fromthe centre

26 mlli . the 24 02/ 066740 ,PCT/ US02/ 05364 in both th
Forward alTs AEtedady kbas Heen Towal fit4he BABST HesUSWAPI3 eI Bach
scan are LGoRRCUnithalel 4165 d RBIHAHLAER T of Mofbdbetl bhE & has 2

probe with a tip us of 2.54 mcrons and an applied 5 forc
grans. Theongwaoed tarihe urdrasied welt. diVlien eg. threal websliare cialendeti¢d [iih anenent

of 3.5 ml]inetres. Over the scan distance of the sanppl h ofil ometer
senses. ( heiP B ERIPIEAN 1P AECRBAE bEARRL tpe aeri AT infealalfEl Velni

out putip vokirageldyepsn dheniissteedC and ' edlbRdered Web.) TR @ffect kapartRiulaly | east
20 points per second. Over the entire 26 mllinetre scan range, 512 pairs

of time sSUFMiSING, accalengering with DA psessure dvkapwedo redugsothe aalliper &f war d

ampi ot aBrBCLHBR cdtiodta . 55 T B el MG e pRBT B ERARPELY,

profil onetes4 g 23D 4320 W Vertical D splacenment Transducer, having an
EPT 010409 stylus tip, and an EAS 2351 Anal og Anplifier. This equipnent is
obt ai nabl e from Federal Products of ~ 5 Providence, Rhode Island. The

di gi ti,sed fial 3 Rald SiAhed PHE ﬁ%&e@} fhviriibA A %e%b%hﬁ&it%aibcmeyﬁiqs
package for further analysis. Stitabl e software analysis packages i ncl uded
SAS of Cacglliptloofa Papel itissue aveb pyef096 Abbmetiaird Evén 139% wmeinéveo nipr

Software 3.1 20 .avall abl om National, Instrunents of Austin, Texas, Wen
i gt e 408 3505y BBV 0T 005 PR SoRRENEAnE (ARG of die HBBCHBIGNSD A {1
fromthe igndiAg I e i Vi
anal ysi s Itﬂg)%ldél" thoeisﬁg%\s}f%ﬁdsgﬁg\maige ?%8@1%53% o#%?gg?bgsnaée}ﬁﬁbsof t he
16 tr aces callipec incveasesdoft typicallnbp¥ toRH%pect ra using the Anplitude and

Phase Spectrumvi tool. Each 25 spectrumis then snoothed using the nethod
descr i?Bed by the PROC Spectra Method of the SAS software. LabVl EW snoot hi ng

filter valpeapgt ts08084CrdhgORP 4R présdit/ibenfoP Gidd4, fifdt GRESE 3%&@485,

0.000246 are utilized. The output fromthis tool is taken as the Anp
Spect r um BHfacer the sugaces deingpimutualy eapased doterah athaisand a dhickoess

Verri 1o OT008fah T, Bl Brdcind Befond SFFHEE “the ihifhded B o8P rat el e
f requency caflipeebf fher tigsue) Theecallipsriotia Bply saperttissae producttaccofdidd to the
25 present invention is preferably from 0.1 mm to1 mm, more preferably from 0.2

-~ mmto 0.5 mm.

Moreover, a paper tissue according to the present invention has preferably a wet

burst strength greater than 50g, more preferably greater than 100 g, preferably
30 from 150 g to 500 g, more preferably from 250 g to 400 g.
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WO 021 066740 PCT/ US02/ 05364 Anerica, in the article entitled "Effect O
Contactor Area On The Vibrotactile Threshold", Vol. 35, 1962 (1963). The

af or enentworee@ée¥at a are reported in a tinme donmain as cycl #CTs02888é6nd and
converted to the spatial domain in cycles per millinetre. The conversion
factor and filter values are found in the procedure 5 set forth in the 1991
I nt ernati onal Paper Physi cs Conference, TAPPI Book 1) nore particularly the
article entitled "Methods For The Measurenent O The Mechani cal Properties

O Paper i faepedy f cgtém*"tﬁé h&tmé{hod gl%ﬂnfaﬂ l&ﬁfgé‘ tf}>9a éﬁqérde?b?fé the

specific procedure S page 2 entltle ogi cal Surtace
Snoot hnesséductioa of éispdnsiensiie strehgth‘ ofl therpaper tissueswithaut Qemmjsm\aftfermng

‘m ni mum t hreshol d apd above the. naxi num yesponse fr enc i es

T oot o Me it Esela. tingth qlStE Halon e BRRRE Bapa Laatean it rines: ol
article. Elarmeammbegmeérwaa%uéfa yﬁéﬁéﬂé%t?éhg%ﬁ'@r‘dnﬁ udpogab 25808 Mt ai ned
by ~ 5 multiplying the anpliitude spectra described above by the appropriate

filterd valauweatbtmstcstréngihu@‘nwo A toy30Q g andpprefaraelyspehievara any tensileer ed

ot al - ar rERGH e Bt b0 d e, phlBrR (£ TR0 IFR A

poi nt by Pr%é’!tpr&%?m{).ﬁ @@ 210 cycles per mllimetre. This summtion is
considered to be the physiological 20 surface snoothness. The eight forward

and ei ght reverse physiol ogi cal surface snoothness val ues thus obtained are
n _m,crons

th d -and i ol f

roasur enel 2 TUTRS F9hECh R (iee8 ULt pRRiinghta. B hpserl BT

Pat Saxengister of, ot
Gt ) B D Ol sia e &,'6%3‘8335100032?2 man

et al., amicEB3EIFembly §ume&5Q0micrans 10dH microps swane drefarablyifrore650ace of
the tissu I for the snoothness neasurenent, 30 provided all
traces arg‘n nesﬁgf@nﬁﬁ&h(gﬁssane face. If either face of the tissue meets any
of the srmothness criteria set forth herein, the entire sanple of the 26
WO 02/ 066740 PCT/ USO02/ 05364 tissue is deened to fall within that criterion.
Pr ef er abl yN Khenprelereed smbagdiment §ﬁma@rﬁsephmveﬂaoa & paper figsueapipduct is

€o-asgign fra&&%%n g r? ro&&i?iiebcﬂﬁ%&?)g?ée rﬁg@rg;ﬁesf BréfBrrbAepidtsint

patent s Fcaticon &t 8 Thcor poratet
all plres comprise a stretch embossing pattern extending over at least 50%, but

preferably 80% of the whole surface area of the paper tissue product and most
preferably the whole surface area of the paper tissue product.

20
Juxtaposed plies of the paper tissue web may be joined as to provide a multi ply
paper tissue product, preferably by attachment embossing. “Attachment
embosssing”, as used herein, refers to an embossing by which all plies of a
multi-ply tissue according to the present invention are embossed in one process
25 step. Preferably the attachment embossing does not or at least not to a large
extent affect the smoothness of any calendered ply. Therefore, preferably the
tissue has an unembossed surface over a major part of the surface area of the
tissue, preferably on the first and the second surface. As used herein, this means
_ that the tissue has one or more regions not comprising an attachment embossing
30 and, optionally, one or more regions comprising an attachment embossing, and
that the region not comprising an attachment embossing is at least 50%,
preferably at least 80% and in some preferred embodiments as much as 99%, of

18



27 WO 02/ 066740 d ai ns: PCT/U S02/05364 1. A nethod for nmaking a tissue
paper product froma tissue paper web, said 5 nethod conprising the steps
of : - pasE&PWYoeEiW ti ssue paper web through an enbossi ng rAQI/@Seecess4bet ween
a first and a second enbossing roll, wherein at | east one of said enbossing
rolls conprises at | east 30 enbossing el ements per squarecentinetre. o -
applying a transferable lotion to at | east portions of said tissue paper
web 2. The nethod according to claim 1, characterised in that at |east one

of sai 4 eifRONHiaGe! A FOIMRY 86T, AMdsPARIm AR TIAS SicBfbridl RBRSIrRPfarsAUar &

15 centinetre. met h any one e “precedi'ng cl
char act er attachment eatbosaing lientloss to theebdge f shé éissue (foeegample aloagstwichan

‘0.5 20 4. Th th . f th di | ai s, ,ch terised
A R
rubber mapgsd §br 68901%%}/3 @gﬁ@%& ﬁﬂpﬁﬁéﬂnﬁﬂa 'Ec?'c"eé"tgisangaﬂéﬁl 6P @Eé%]@)‘ﬂl{th%ér face

conprising a hard netal. he net hod accor to any on
pr ecedd nglagoadmBrandhaame). difiesregiomnothenmpasidg stneattadhreent gmbossing & then t o

at least portions of .said.tissue paper s carried out afte aid ste

of pass! npoRtH@LE Baidt pEnkest SRR ERUAE Ine drERDe PR ho b Shadhéntes hoa
accor di ngehfbod8ihg? Mthnidit cPAESHgE srefirBBly doiY BY sRid|-$68tddl pihs-pimhe

nmet hod further conprises a stgg of “cutting sheets as to provide paper

ti ssue premhsssingzand with 12 lp46 ratbassingusemess ees spuarecenyietrg asying

At ssue BagaH EB1aButioul iRt oAbl G08. Bt 08° MsthereBldtl ° ©
transi@rr opattachineht emisodsedyarebs 28! shdrmbosdery ablfifie! ethbessaibareast ot tgnar y
contact with a glass surface, said first quantity being neasured as

descri bedtatal duifacen@reai of @ paper pigsee produdit is maskeraply i B13e stoc St
quantity gy sahfln re‘?r%&s%rinfqbir&oh@fsh@é‘sb’lﬁ)ﬁgnﬁvg?ighgifiggt%r%f t¥d hhpér SRS

surface, salgﬁsecond guan
products as to achieve the attachment. Therefore the space between and

embossing element and its counterpart, eg. two pins where pin-to-pin embossing

15 is employed, is less that the calliper of the paper tissue to be embossed, typically
5% to 50%, preferably 10% to 20% of the calliper of the paper tissue to be
embossed, which leads to embossing pressures of 10 000 to 50 000
N/squarecentimetre.

20 The method of the present invention may further comprise a step of providing
sheets suitable for paper tissue products, such as paper handkerchiefs. Such
step typically comprises cutting of portions of the paper tissue web.

If desired, the paper tissue products according to the present invention may be

25 provided with functional or aesthetic indicia. The indicia may be applied to either
or both of the surfaces of the paper tissue products. The indicia may cover all or
part of the paper tissue products and be applied in a continuous or discontinuous
pattérn.

30 The indicia may be applied to the paper tissue products by any means well
- known in the art, such as spraying, extruding, and preferably printing. Either
gravure or flexographic printing may be utilized. If printing is selected as the
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1o neasured as described herein, characterised in that said second quantity
is at least 2 tines greater than said first quantity. 29
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25 2. Metal weight with a squared tissue paper contacting surface of 2 cm x 3 cm.
3. 5 mm thick hard rubber plate equal to dimensions of the glass plate.

4. Analytical balance (0.0001 g resolution).

c) Sample preparation

30 Use atissue paper sample measuring roughly 20 cm x 20 cm. Evenly apply lotion
by spraying the sample, chosing the amount of lotion to achieve an application of
10 g lotion per squaremeter.
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10  transferred.

ii} Dynamic Test (Rubtest)

Take the lotioned sample and wrap it around the paper contacting surface of the

metal weight. The metal weight should apply 9 kPa on the paper surface (adjust
15 Weight if needed).

Place the metal bar/paper on a glass surface with known weight and having 100
x 30 mm in surface dimensions.

20 Rub 10 times back and forth over a length of 15 cm of the glass surface with 50
mm/sec. Then remove the metal bar with the paper attached and measure the
weight difference of the glass plate.

f) Results

25 Repeat the test 10 times and take the arithmetic average as the result. Report the
average amount of lotion transferred in % of the amount of lotion comprised by
the paper tissue product.

30 Calliper is measured according to the following procedurei The tissue paper is
preconditioned at 21° to 24°C and 48 to 52 percent relative humidity for two
hours prior to the calliper measurement. If the calliper of toilet tissue is being

21



10 10 10 =t 109& ()-3:!109% ()- 3&9! 109%& ()- 7109%& () - 35109%& () -
“.m|,-X--.aBYNC 1! 109& ()-#109%& ()- 109%& ()-

I pl yM 10%€0 (0)/0668409& () - &10%&. () - . 5/ $0' OnO( 1+1dEYNC! ! ' 109@C[T)uso2/osmg () - 3

1 10%& ()-1 109 ()-!109%& ()-, &$109%& ()-+1| 11223U3a?YNC! ! f6:' 109%& () - F4! 109%&
()- 'f1M 109& ()-f/:$109& ()- *!109%& ()-z(! 109%& ()-

U333@BACADAEASAXMDC! | L109%& ()- 10 10 10<t 109& ()-:!109%& ()- L9! 109%& () -

7' $109& () - S4c44E5" 5b55aBnbCl 1 | 109& () - s109& ()- 109& ()-113

1098 () renl QY " O LU/ £ 1o - ; :
rqTr8ecnerated Mo 19 A Eee 88 frst removed gnd discarded, If the calliper of

i XS$10%& faciBdi8sud s bejrighEasireds tedample Ioctel@veirgm-meat! thexenter-of the

f /R _ * | /R _ N /R, e —

™ ;é%?o%p&ﬂ T same s Solenies: b, thih: sanaRned o aoagatinal 15

10>( ?? '

'10! * & %‘ﬁ%-: | @& 10%& ()-:1"9$109%Z& ()-!al "9$10%& ()-!a&$109%&Z& ()-!10
%Z& ()5 BBB CCCCC. OM aB 10! 9M 10%& ()- 10Z 10Z 10Z<s109%& ()- &9

AN T TR ORI Krees o R MREL 0N
10! " 10%phperdihdR Yeblectdd & & coinpressive load of 14.7 g/cm?. Preferably, calliper is
measured using a-low load Thwing-Albert micrometer, Model 89-11, available
from the Thwing-Albert Instrument Company of Philadelphia, Pa. The calliper per
10  ply is the total calliper of the multi-ply paper tissue divided by the number of plies
comprised. For a single ply tissue calliper per ply and calliper are identical.
Decorated regions, perforations, edge effects, etc., of the tissue should be
avoided if possible.

15 The wet burst strength is measured using an electronic burst tester and the

following test conditions. The burst tester is a Thwing-Albert Burst Tester Cat.
No. 177 equipped with a 2000 g load cell. The burst tester is supplied by Thwing-
Albert Instrument Company, Philadelphia, PA 19154, USA.

20 Take eight paper tissues and stack them in pairs of two. Using scissors, cut the
samples so that they are approximately 228 mm in the machine direction and
approximately 114 mm in the cross-machine direction, each two finished product
units thick.

25 First age the samples for one to two hours by attaching the sample stack
together with a small paper clip and "fan" the other end of the sample stack to
separate the sheets, this allows circulation of air between them. Suspend each
sample stack by a clamp in a 107°C (& 3°C) forced draft oven for 5 minutes (+ 10
seconds). After the heating period, remove the sample stack from the oven and

30 cool for a minimum of three minutes before testing.
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of the product facing up, so that the wet part of the sample completely covers the
open surface of the sample holding ring. If wrinkles are present, discard the
sample and repeat with a new sample. After the sample is properly in place on
10  the lower ring, turn the switch that lowers the upper ring. The sample to be tested
is now securely gripped in the sample holding unit. Start the burst test
immediately at this point by pressing the start button. The plunger will begin to
rise. At the point when the sample tears or ruptures, 'report the maximum
reading. The plunger will automatically reverse and return to its original starting
15  position. Repeat this procedure on three more samples for a total of four tests,
i.e., 4 replicates. Report the results, as an average of the four replicates, to the

nearest gram.

The dry tensile strength is measured according to the following procedure: The
20 test is performed on one inch by five inch (about 2.5 cm X 12.7 cm) strips of
paper (including handsheets as described below, as well as other paper sheets)
in a conditioned room where the temperature is 28°C + 2.2°C and the relative
humidity is 50% + 10%. An electronic tensile tester (Model 1122, Instron Corp.,
Canton, Mass.) is used and operated at a crosshead speed of 2.0 inches per
25  minute (about 5.1 cm per min.) and a gauge length of 4.0 inches (about 10.2 cm).
Reference to a machine direction means that the sample being tested is prepared
such that the 5" dimension corresponds to that direction. Thus, for a machine
direction (MD) dry tensile strength, the strips are cut such that the 5" dimension is
parallel to the machine direction of manufacture of the paper product. For a
30 cross machine direction (CD) dry tensile strength, the strips are cut such that the
5" dimension is parallel to the cross-machine direction of manufacture of the

paper product. Machine-direction and cross-machine directions of manufacture
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For the physiological surface smoothness measurement, which reports the PSS
parameter, a sample of the paper tissue is selected which avoids wrinkles, tears,
perforations, or gross deviations from macroscopic monoplanarity. The sample is

10  conditioned at 22 to 24°C and 48 to 52% relative humidity for at least two hours
prior to testing. The sample is placed on a motorised table and magnetically
secured in place. Either face of the sample may be selected for the
measurement, provided all traces are taken from the same face.

15  Physiological surface smoothness is obtained by scanning the paper tissue
sample in any direction with a profilometer to obtain the Z-direction displacement
as a function of distance. The Z-direction displacement is converted to an
amplitude versus frequency spectrum by a Fourier Transform. The spectrum is
then adjusted for human tactile response using a series of filters. The peak

20 heights of the filtered amplitude frequency curve are summed from 0 to 10 cycles
per millimetre to give the result.

The paper tissue sample is approximately 100 millimetres x 100 millimetres in
size and mounted on a motorised table. While any suitable table will suffice, a
25 table with surface tester model KES-FB-4NKES-SE, available from Kato Tech
Company Limited of Koyota, Japan, or a CP3-22-01 DCI Mini Precision table
using a NuStep 2C Nulogic Two Axis Stepper Motor Controller in the closed
loop control mode have been found suitable. The table has a constant drive
motor which travels at the rate of 1 millimetre per second. The sample is
30 scanned 30 milimetres in the forward direction transversely indexed one
millimetre, then reversed. Data are collected from the centre 26 millimetres of the
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L0 0% G blacement of 5.4 millimetés. Ovar fhe dcan distance o the sample, the
profilometer senses the Z-direction displacement of the stylus in millimetres. The
output voltage from the gauge controller is digitised at a rate of at least 20 points
per second. Over the entire 26 millimetre scan range, 512 pairs of time surface -
10  height data points are obtained for both the forward and reverse directions of a
scan. The profilometer is mounted above the sample table such that the surface
topography can be measured. A suitable profilometer is a EMD 4320 W| Vertical
Displacement Transducer, having an EPT 010409 stylus tip, and an EAS 2351
Analog Amplifier. This equipment is obtainable from Federal Products of
15 Providence, Rhode Island.

The digitised data pairs are imported into a standard statistical analysis package
for further analysis. Suitable software analysis packages included SAS of Cary,
North Carolina, and preferably LabVIEW Instrument Control Software 3.1

20 available from National Instruments of Austin, Texas. When using the LabVIEW
software, raw data pairs linking surface height and time from the individual scans
are centered about the mean using the Mean.vi analysis tool in the LabVIEW
software. The 512 data points from each of the 16 traces are converted to 16
amplitude spectra using the Amplitude and Phase Spectrum.vi tool. Each

25  spectrum is then smoothed using the method described by the PROC Spectra
Method of the SAS software. LabVIEW smoothing filter values of 0.000246,
0.000485, 0.00756, 0.062997, 0.00756, 0.000485, 0.000246 are utilized. The
output from this tool is taken as the Amp Spectrum Mag (vrms).

30 The amplitude data are then adjusted for human tactile response using a series
of frequency filters designed from Verrillo’s data on vibrotactile thresholds as a
function of vibration frequency as set forth in the Journal of Acoustical Society of
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time domain as cycles per second and converted to the spatial domain in cycles
per millimetre. The conversion factor and filter values are found in the procedure
5 set forth in the 1991 International Paper Physics Conference, TAPPI Book 1,
more particularly the article entitled “Methods For The Measurement Of The
Mechanical Properties Of Paper tissue” by Ampulski, et al., and found at page
19, utilizing the specific procedure set forth at page 22 entitied “Physiological
Surface Smoothness”. The response from the filters are set at 0 below the
10  minimum threshold and above the maximum response frequencies and varies
from 0 to 1 therebetween as described by the aforementioned Ampulski et al.

article.

The physiologically adjusted frequency amplitude data are obtained by
15  multiplying the amplitude spectra described above by the appropriate filter value
at each fréquency. A typical amplitude spectrum and filtered amplitude spectrum
are illustrated in Fig. 5 of the aforementioned Ampuliski et al. article. The Verrillo-
adjusted frequency amplitude curve is summed point by point between 0 and 10
cycles per milimetre. This summation is considered to be the physiological
20  surface smoothness. The eight forward and eight reverse physiological surface
smoothness values thus obtained are then averaged and reported in microns.

Physiological surface smoothness measurements using the SAS software is
described in commonly assigned U.S. Pat Nos. 4,959,125, issued Sept. 25, 1990

25 to Spendel; 5,059,282, issued Oct. 22, 1991 to Ampulski et al.; 5,855,738, issued
Jan. 5, 1999 to Weisman et al., and 5,980,691, issued Nov. 9, 1999 to Weisman
et al.

Either face of the tissue may be selected for the smoothness measurement,

30 provided all traces are taken from the same face. If either face of the tissue
meets any of the smoothness criteria set forth herein, the entire sample of the
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5 application are incorporated by reference.
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5 method comprising the steps of:
- passing said tissue paper web through an embossing nip formed
between a first and a second embossing roll, wherein at least one of said
embossing rolls comprises at least 30 embossing elements per
squarecentimetre.

10 - applying a transferable lotion to at least portions of said tissue paper web

2. The method according to claim 1, characterised in that at least one of said
embossing rolls comprises at least 50 embossing elements per square-
15  centimetre.

3. The method of any one of the preceding claims, characterised in that said
embossing elements have a height of less than 0.5 mm.

20 4. The method any one of the preceding claims, characterised in that said first
embossing roll has a web contacting surface comprising a rubber material and
said second embossing roll has a web contacting surface comprising a hard
metal.

25 5. The method according to any one of the preceding claims, characterised in
that said step of applying a lotion to at least portions of said tissue paper web is
carried out after said step of passing said tissue paper web through an
embossing nip.

30 6. The method according to any one of the preceding claims, characterised in
that the method further comprises a step of cutting sheets as to provide paper
tissue products.
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transferring a first quantity of said transferable lotion upon stationary contact with
a glass surface, said first quantity being measured as described herein, and said
tissue paper product transferring a second quantity of said transferable lotion
upon dynamic contact with a glass surface, said second quantity being

10 measured as described herein, characterised in that said second quantity is at
least 2 times greater than said first quantity.
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