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FLEXI BLE®ABSORBENT: BOARDS 5 Thi's invention concerns flexible
#bsogbent boards, and products utilizing themfor absorbing fluids. In -
pafticular, the invention concerns products for absor bi ng body fIU|ds such
as Catanenial t anpons, di apers, sani tary napkins and the |ike,

specifically 10 -directed toward fiberpus absorbent bodies wh

easiky handl ed.in processes for nanufacturlng .such products, mhlch bodles
exhidkt increased absorbency as-contrasted with commonly used fiberous
bodi es. .The vast ‘mpjority oFLENIBLE |ABSORSENT [BORRDS oducts 15 now in use
conprise, at least in their. formative stages, pads of |oosely associated
fi berous and generally cellul osic absorbent materials such as commi nuted
wood pul p fluff, rayon staple, cotton, .cotton linters and the like. For

generati-ons,” these mat eri.al s have proven to be 20 useful and effective in.
dr essi ngs, dlapers ang sanjtary protection de ches in that these materials .

are absorbent, iTekpelRYSRELAY SPRCIIRS A% Lo ARIRFRenE RRRTESnhi ch
must be vxoranhyprbauussr uftmiamgbmm ifalr pydoxbinig tfT@idséhese material s
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_ with conmonly used fiberous bocxes. :
The,vast 1ajot1ty of body :luxd_absorbent producks -
15 now in use comprise, at least in their formative stages,
pads of ;oosely associated fiberous and generally

celizlosic absornﬂnt materials such as comminuted wood

opulz £ilaff, rayen s aple, cotton, cotton linters and the
. liks. TFor-generations, these materials have proven tc be
20. us=aZul =ud effective in d*essaqgs, dxapers and sanitary

pro:ec:;cn dev‘ces in that these materials ar¢ absorbent

inexzensive and, ia the case of. absorbent products whach
mus: te worn by the user for a substantial perlod of tlme,
these materials are flexible and hence comfort able,
25 Unforzunately, balanced agalnst such highly desirable
~ properties, is the fact that padsyménufactufed_ffom the _
looselylasscciated fiberous matefiels are rélatively.weak.
have little'tensiié'strength and must be handled gingerly
throughout any product hanufaetﬁring process. Several
30 attempts have been made to lncrease the structural
integrity of these pads but in the main, such atté@pts'
have resulted in prcducts”which are.eitherVIess absorbent
or less flexible and hence repgresent only a compromise |
between the exigehcies of ﬁenufactuiing-ané the functiornal
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pro-ertﬁes of the final product. For exanple, in U S Patent 4,057,861

ed on Novenber 8, 1977 to Shigemtsu Ishikawa, a thin pad is descrlbeg
h conprises. conpressed cottony pulp fibers, the conpression being 5

ght to add to the structural integrity of the pad. This advantage
notm#thstandlngL the thin pad, by virtue of the conpression; is : -
substantially less flexible and hence | ess confortable than prior products.
A sinilar approach has been taken in U S Ptents 3,06S, 751 issued t0 ‘e
Gunner 10 .- Gravdahl on Decenber 8, 1970;" and:3, 017,304 issued to A A '
Burgeni on January.’ 16, 1962 ith s;n1|a results. The manuf act uri ng
probl ens rel at edP%/ %%b?’be?rt st idte RraduStsed FO8 . 8% 2BRL BNt 10 ‘t'hst he _
devel oprrent of apseeness pdsTel6 Ml nssurdradre Noalembelti ) @ahizbis shbgemptsal |y -
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Exanples of . such
in U S Patent 3COBDE®TIL] seQiEtpny mmoi}b@r:@t.t é:lhjee§°é‘Pr3|55*9ﬂ behrgl7,

1973 Sang Ehsetcreaa hokes! WWY@$Y§;:‘%§M&H£§'1@1&%&Q&WE§ 2fe stcrl bed .
In atents

86 and 3,858, 585 i ssued to Pr atte ee on May -
8, 1973 and Juné%§ FEANtAge | Py iEh Qé;“ §§§ §§ |§gge LV wWrtpe %Ean_-
et al. on June, ﬂB&lcomﬁ%EsxnanueﬁszﬁuhsxanunnﬂﬂheIbsmnﬁahxﬁbgblyndmﬁéhaéle
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fibers with the nore conventional eri-al’s such-a

“pul p, cotton or Bae Peem takeR obfdh-Sn Rakantserdt °l§<§d>75lia\?~|5§§}eﬁnépe§§é§er _
~fluid retengpve d?f@@@é.ﬁl%n B Ofit e o e'M?W%@%'OQ@ seqh ikishegous a.

~ materials it. is an ea roce task .to an eve
.. distribution andAt h urgers a%‘?ié:ga?"bap &1%5&3& 5ﬁsa‘gsar‘bent- |

bodv for the productsThé mznuﬁanmutmngnmrouiams(hakﬁ@pd &hembsbsbaaedpédsf
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series of cell ulos*c materials which exhibit subs.antxally
15 increa;ed absorptive properties by virtue of chemical
' - modification. Examples of such materials are the grafted
cellulose copolymers described in U.S. Patent 3,889,678
 issued to Pronoy Chat*erJee et al. on June 17, 197s; and
the crosslinked carboxjalxyl cellulosxc .materials
20 _descrlbed in U.S. Pahents 3, 731 686 and 2,838,58% issued’ _
' to Pronov Chatterjee ‘on ﬂay 8, 1973 and June 7, lS?S,'ard
in U.S. Patent 3,589,364 issued to W. L. Dean et al. en
June,'1971.' These materials are ina the .orﬂ of highly |
. swellable, and highly ‘luzd—retentlve fibers. It is
25 desirable to combine these fibers with the more
conventional absorbent materials such as rayon, wocd puig,_*
cotton or the like to produce an absorbent body having
inctéased £luid retentive properties. Unfortunately, when
mixing such fibe;ous_maéerialsfit is not an easy: o
30 processing task to get an even dfstribution'and this has
added to the buruen of produc1ng an abso*beqt badv for tue '
produc.s of interest herein. - . ' |
Acco:dxng;y, there 1s need for Lmorovenent in :he
manu&acture of abs en“ bodies specifically directed
35 towa*d incr as-ng th e integrity of the bod.es without -
sac.1F1c1ng flex*bz‘zty and, parti a—ly when intreducing



sacrifictng erX|b|I|ty and, partlcularly when |ntrodu0|ng - 3-
-chemcally nodified absorbent materi-al s into the absorbent body. SUMVARY- CF
THE | NVENTI ON This invention provides a erXIbIe ~absorbent board
-conprising <cellulosic fibers and at |east 5 0, 01 gm of particul ate
hydrocol | oi dal material per gram of 3cel l.ulosic fibers.;. said board having
a‘tensile strength of at |east 10 Kg/cn2, a thickness of ‘at least 0.3 nm
and~& cnr|Qnemiealhﬁsgodifneésabﬁanbeotgmateriaiﬂ(inﬁgutheu»n ng been
conpacted S to a. 10 density of at least 110% of the density -
of the uné%%%§€€% td?gagoard This board may be produced by.-a nethod .
wherein a slurry of water with no nore than Q.1 and preferably no nore than -
0.05% sol ids is fornpd SHMMARY DKo THE| INYENTEON se cellul osic fibers and’

particul ate hydrrcgl Lavéakish piﬁawaleal a fIféecilbqtel 0 Mscrtsdndydrocol | oi dal
material to0 th& cellu | east rans per gram and '

0
or ef er abl PR e%\?;’f’pﬁg'iiﬁgaﬁg ggi°638nfibﬁr\ﬁe@r\ﬂe@ 2833 ted fromthe
slurry Sy Gueh gmanofapabyidamatet h?@rbb@l&malnmﬁéﬁfdleqmﬁnd draw ng
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‘form a drystrengthvefyabuleastebO Kgie nyamﬂmuaknassldﬂwwmsed in density.

by at |easje &Qtoc‘i@é‘gﬂm?rﬁﬁ rabldﬁugfegj' ?@ffﬁ?e {I %éssf ehah! A% gﬁ:@rq of

this invention. Sai er wor resu oard as a densi‘t’y  of
at | east 19%b4 deepdchayingybeen eempacted t;als@ddmytmtmnmw of the

dri ed 1ol kyjeriRy- df@it! f@é&%ﬁ% de&@béﬂsitﬂcéf%iﬁsw‘xé&phé&% laPy Bda2got of
the dried web. _Surprisingl
This board mZy be - produced by a method wherein
a slurry of water with no more than 0.1 and preferably
no more than 0.05% solids is formed wherein the solids
. comprise cellulosic fibers and particulate hydrocolloidal
15 -material. The ratio of such hydrocolloidal material
to the cellulosic flbers is at least 0.01 grams per
- gram and preferably at least 0.1 grams per gram. A
wet web is.forméd-from the slurry by such means as by
depositing the same ‘onto a screen and dréwing the
20 water away with the aid of vacuum. The wet.web is
then dried, preferably to a wéter content of less than
about 10.0 percent by weight to form a dry, relatively .
bulky web; The dry web is now increased in density :
by at least 10. O% and preferably at least 50.0% to
25 . form the board of this invention. Said in other words,
. the resulting board has a density of at least 110%
and preferably'at least 150% baéed on the density of
the drled bulky web The increase in den31ty increases
the tensile strength of the dried web. Surprlsingly,
30 this_increase in tensile strength and increase in
 _density 1is -




this increase in tenere strength and I ncrease in densrty S -4 &

npani ed by a marked and substanti al decrease in stiffness. .“The % %

ease in stiffness is so great, in fact, that the resulting densrfied' ﬁ
‘web may be used directly in absorbent products and will not significantly 5 K;
effect the user's confort. Preferably, the densified web wl1l have a
~ tensile strength of at least 10 [err]. Concomitantly, the Gurley: Stiffness
-wi Il be less than. about 40 gm and preferahly |ess than 12 gm these’ | att ow . 2
paraneters being 10 nore specifically defined herein.  Further, . a product.gé
havi ng 't he above set out paraneters can: be produced by form ng and

densi fyi ng wehscodmgdnidd) Hyhal materd farpads&battentaae aeee-eaétem&) 3

mllimeters th refgra re t.han neters The
i Apor t ance- of ésﬁié“hﬂ%%so ttﬁ’c’kn%e%s}ﬂ% S &t t"ﬁ "88ﬁ§| f'FeaC’V\%Bei{éh b2 enpl oyed
as a major, orfasfen YRt Hasdesuldiagr demsifliedewedi mag bedyséduid.

absor bent pr odgicie A 4|ab§a&56dg'#%oﬁhckgsahﬁ' KmﬁsﬁotpéPﬁh 2134, §{?nt|aj
absorbent capac t the sgne trne handling of the. web 15 great
s e et

facilitated 2C° Y5eT 1S IRMFR Titensi | e strength and this is
acconpl i shed wit ho (e esfroratiliyGi rujpwsiemsd.&rtfedr webBRLEE BES@RAP%Q\ILQ THE

PSt"A\\eA! ’elft;(?ez'?o the ed‘egs‘érrdgt]r/%t Whi (:th]'tpl |K{%2WS \r/\ﬁegbﬁ % ?ng{f O‘g\n '?K the

attached drEWMQRﬁ§ﬁﬁ1$Mﬂ«§$eﬂﬁ yild jbe ée§§héhanrébﬁhémﬂﬂragrandof t he

process -for nqi@er&ztmystlre@sg thianeti2blgm, Rhalky 1abiekbgm—aﬁ@£§4’-é abe Phq 30

this | nvelrg on ntor:e %nec ﬁﬁalqrya@yf%%ledr elgrrgs_elnt aE-"Iu(z)'nhgr, a product - '

' hav1ng the above set out garameters can be produced by
forﬂxng and densxfylng webs whlch, in their densiZ Led
state, are more than 0.3 millimeters thick and oreferablv
more than 0.6 millimeters thick. The ;nportance of 'such-

15  thickness is that the densified web can be employed as a
majér, or even as the sole, absorbent element in a body
£luid absorbent product and will, by virtue of its

thi ckness, provide substantial absorbent. capacx:y At the
same tinme, handling of the web is greatly facilitated
20 because of its high tensile strength and this is
| accomplished'withodt sacrificing_user comfort.

BRIEF DESCRIPTION OF THE DP WINGS

.25 - The anentlon w111 be more clearly understood by
.reference to the desc*zptlon which fcl;ows when taken
together dxen the attached drawlngs in Whlwh. o
Fig. 1 is a schematic flow diagram of the'process for
~making the strong. flexible,'highl?aabsorbent material of "
30 this invention; - o _ ' | _ |
' ' Fig. 2 is a graphxca* r=oresenea.ton of the
relationship be*ween Gurley Stiffness, denslty and
"hydrocollcxdal content for .he first embcdlment of the
.mater1a1 of :h's anentlon.
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relat|0d§h|p bet ween GUrIey Stlffness density and hydrocol | oi dal content
for €he first enbodlnent of the naterlal of this invention; -5- Fig. 3
i.s a graphical repfesentation of the same 2 paraneters as Fig. [err] for
the second ‘enbodi ment of the naterial of this invention;,-Fig. 4 is a
-perspective view of a first sanitarv 5 napkin |ncorporating mat er.i al of
~th|s invention with parts renoved to illustrate the structure thereof; Fig.
-5 is™a transverse, Cross sectlonal vi eB=0f the sanitary napkin of Fig..4;
taken along line 5-5;; Fig. 6 is a perspective view of a second sanltary 10.
napkin incorporating a material of this.ipvention with parts removed to
illustrate the $tiqucturis ta]err@@hxcaplgreprﬁseatnmm sEhe (F3R85- sect i onal
vi-ew of cthepa&aa@d@&:%f & Fi zt #@n £8k0BEchbhaCerbddifdt S ithed perspective

view of-a thlrd nit 1 napkln i ncorporating a material of this:
i nvention Ra%f £ e%d\fe

a transvgyr se, crm:s;. sedts mepﬁ:gsme\atdi:et wéewf oFi g. £Brstakami tdmng line 9-9;
- Fig. 1005 J‘}Eafné’d gtﬁ{f'n@ﬁ.@na&cgﬁpgﬁi‘é' I8yl i ﬁh@lwt%&@é of

thi's i nventi ansverse, Cross sectlon view of the dlapef
of Fig. 10 t%ﬂ&#ﬁ%ﬂ%ﬂm}llqﬁ$:EF£1FhGFﬁ§“UEZHF§ shpeeSpective view of a

: part ially roll eCHgW@rléﬂaar&?:a!Mﬂ%@ aTcIvBGst Becembralavioh ohishénvention;

the b?gﬁkFl ar};}rrga;lﬁ;an rlonssofser_‘cj:tgl.orlal AN o%2e1t1}1m shgd t'ampon made from

Fig. 6 is a ngSaectlve view of 2 second sanitary .
‘10 nankln anorporateng a material of thxsslnvenelqn with
' parts removed to illustrate the structure thersof;
Fxg. 7 is a transverse, cross-sectional view of the
napkin of Fig. 6, taken along line 7-7;
e4 - Fig. 8 is a ﬁ%gspective view of a third sanitary -
15 napkin lnccrporatlng a material of this invention with
"parts removed to illustrate the seructure thereof; Pkt
en FLg.,Q is a transverse, c*css-secalonal view of the/
¢a Of Fig. 8, taken along line be-eeg -
Fig. 10 is a planar view of a diaper anorporatlﬂg
20 the material of thls invention; ,
Fig. 11 is a transverse, cross- sect;cnal view of the
. N=1;
X3 diaper ¢of Fig. 10 taken along line ie—*%;
Fig. 12 is a perspective view of a partially rol
tampon blank incorporating the material of this _pventlon;
25 and’ - o L o
. ' Fig. .13 is'a°cross-sectional'biew'of_the'finished.
~ tampon made from the blank of Fig. 12.

DETAILED DESCRIPTION OF THZ INVENTICN
30 ' , '
Reﬁer*lng now to flg. 1, shown .here Ls a schema t;
£low dzagran of  the process for orovxdlng an aksor ent
naterxal in accordance with the teachxngs of this
inventicn. A slurry is formed in 2 slurry forming statien
35 10 froh a water supply 12, a cellulesic fiter Supply 14
and a hydrocolloidal particle supply 16. The cellulosic

Wﬂ?ﬁq Pldtrate the structure thereof; Fig. 9 is.



QE AIHFD DESCRIPTICN OF THE | NVENTI ON 30 REférring nOM/td Fig. 1, shotn
1 reis a schematic flow diagramof the process for providing an absorbent

‘erial in accordance with the teachings of this invention. A slurry is -
forned in a slurry form ng statlon 35 10 froma water supply 12, "a

" cellulosic fiber supply 1 and.a hydr ocol | oi dag-particle supply 16. The

cellulosic -6- fiber may be any. of the commonly used. cellulosic = : . .
materials avail able for absorbent products and may include, for exanple,:

wood pul p, cottonfipgnssasg, beranpgeﬂetnéedbmmbﬁuyoused|teikulosvc materials
It is generally p 5 t wd I n nge

about 100 to abou{‘?%‘g{)%g%ecF%ﬁsgﬁéolggﬁghéigﬁé 3 g’fw%&aﬁﬁsgf% é f'ﬂgcost
and availability Q%#EPH%#aY@@ﬁs?uhbodCQEFQﬂb59¥¢§5%%kIﬁ¥o§¢%e$¢béte€f

choice. The hydroggiigieaé pepéts|les fromsupply i€ ﬂaygéaksaiﬂy p¥akiewed

physi cal and chem cal [0

. the terns "pa?ticFRa% Emﬁsepﬁf??sﬁl;gg""hF%gﬂeg%S $€n$%f% gﬁgfggpagreln

~ which is made up ﬁﬁodtskoeeemuorbnsotnvhengﬂb.shawssesubh becposdcos, both

¢ fibers, or flakes, &%4 Qﬂf&b!&%@yt?6§5%8¥FQEi Qéogaéﬁmg“isline

. late hydrocoII0|dé? erial” consi's

I NSO ter

' swel | abl e, poIynertelbubgﬁéﬁcéébeapaﬁleheicabsorblng mater i n-an anount
- which is at least ten fhéeﬁ{EPécE@lnganp&PQlBIééoﬁﬁbhOSQpﬁﬁﬁtlG'ﬂﬁylQakhe

»dry formand is prefe rablé
. hydrocol I oi dt$art VRFEUS,

ref er
ny71681 Snf e BRmLeRL( FFFBE O Hhth ESURES. b
conveni ently obt aphedibyglcBerngabsyusedi hgrajngekhel bstmsf Pharsiciesht and

material my be desgelpediGRew GaLl kedRe"eY! Pardr esKhRPEreLaNahYLE 1¥ mace

synthetic pol ymers®w
_ up of dlsc*ete unlts of varlous shapes such as nowders,

. fibers,or. flakes. In accordance Wlth this invention, the. partlcu- -
15 late hydroc01101dal msterial cansists of water insoluble, but water -
swellable,polymerlc substances capable of - absorblng'water in an amount
S whlch is at'least’ ten times the welght of the hydrocolloid partlcles '

in the dry form and is préfersbly . 15 to 30 times the :
; =eight¢ Prafarably, the hydroco;lo*d particles are in -

20 ths sazpe of lbe*s_and may be conveniently obtained by
chemically modifying cellulosic fibers. | .

Suech materisl may be described chemically as-having &
backscne cf natural or synthet:c polymers with hydrophilic
grouss or nclymers contalnlng hydrophilic groups being

25 chemically bcndec to the backbone or in intimate admixture
therewith, Incl-aed in this class of materials. ars such
modified natural and :egenerated polynevs as

| polysaccharides including, for example, cellulose and
starch and regenerated cellulose, which are modified by

30. .bexng carboxyalxylated, phosshonoal «ylated,
,sulphoalkylated, or ohosohcrylated to render th em h-ghly
hYdrophilic. Such modified polymers ﬂay also . be
crosslinked to enhance their hydrophilicity and reader

" them water insoluble. ' '



A

gr-oups of pol ymers containing hydrophilic groups being 25 chemically
bonded to the ‘backbone or in intinmate adm xture therewi-th. Incl.uded in :
this class of materials are such nodified natural - and regenerated polyners :
as -pol ysacchari des i ncluding, for exanple, cel'lul ose and.starch and _ '
.regenerated cellul ose; which are nodified by 30 ° being carboxyal kyl at ed,
phosphonoal kyl at ed, -sul phoal kyl at ed, et7=-phosphoryl ated to render. t hem

hight?y hydrophi'lic. Such nodified polymers nmay al so be crosslinked to

enhance their hydroph|I|C|ty and render “them wat er insol ubl e. -7- These
sane- poIysacchafThhﬁﬁrﬁsm%ﬂEﬂixﬁﬁqnﬁaﬁkﬁeSemawpﬁé5°a§therba@kbone ont o

whi ch ot hergpohy1®! 1P &id es;aeﬂ?aer{ée hrdem ik otabt soRgh¥EEhb &1 9

techni ques.  Suc rafte ccharldes and their od_ of nufacture 5
o o™ a e Sanae ah RS AoioRs basitn bRcROgaeess T0T o R

K. Chatteregr&tted. oé&yha&gh&nndkﬁnzndxhhemr pelthedcolfiamadefebtitng having
Rt T S S PR el TLTL LR L g.%rsakaz,ﬁof.%t;édl??"mere' n A and

B are s 2l ec roup consis err](al kali -
metal ), [erhyguahe$8|¥ﬁ t¢§?euﬁif@h%ﬁ§?%§§ &t ad -f 2Bfh PRE BRoup consi sting.

of hydrogendé@&'r%kd'a@aaéﬂﬂsécé&fkd?@r&m@ ®EvinghQraicRed khe@Bohnt eger’
having a val ug 8 ukF 5000, ggls an i er_. QaV|ng a‘'value of 0 to
about 20 305@ ?°%+ﬁs‘sc §1%1°*e§i? %ﬁﬂfr%} 4 **nt eger having a val ue

of zero or d gis an int r=Ravi ng a vaue of +to 4. The preferred
hydr ophjl i c dh are hydrolyzel po oy yl_o zL¢£;Lha|ns and copol yners
of polggcryli ?Sﬁgéﬁd s |ﬂg{p I/acr§ éhiﬁl I¢4 _ :

I
) L_ A _ rhe— Bﬁ- éJs

. wherein A and B are selected from the group consisting of
15  =OR3, -O(élkgli meﬁal), ~OHNH3, -NHy, wherein
Rl, R2 and R3 are selected from the group
'cdnsisting-of hydrogen ané alkyl having 1 to 4 carboen
atoms, wherein r is an integer having a value of 0 to
_ about'SOOG, s is an integer having a va’ué'of 0 to about
'20" 5000, r plus s is at least 500, © is an 11 eger having a
value of zero or 1 and g is an Lntege* Hav1ng a value of 1
to 4. The preferred_hyﬁrophll;c chains are hydreclyzed '
polyacryldnitrile chains~and_copblymers_of pquacrylamide'
and sodium pelyacrylate. | _ _ ' '
- 25 ) In addxtxon to modified natural and regenerated
' .5polymers, the hydrccclloxd particle component of the. .
‘densified layer cf this invention may comprise . wholly
-synthetic hydrophilic particles. Examples_of those now
known in the art are polyacrylonitrile fibers whica may be
300 modified by grafting such moieties thereon such as
 polyvinyl alcohol chains, golyvinyl alcohol itself,
‘hydrophilic poiYurethane, poly(alkxyl phosphonates)
zpartlally hyarolyzed polyacrylamides (e.g., '
poly(V-V-Dlneuhyl acrylanlde), sulfonated solystvrene, or
35 ooly(alxy-ene oxide ). These highly hydrophilic synthetic



5 ) - In addition to nodified natural and regenerated polyners, the

h;p(. ol'loid particle conponent of the densi fi ed | ayer of this i'nvention &
conpri se whol |y synthetic hydrophilic particles. Exanples of those now

known in the art are polyacrylonitrile fibers which may be 30 . nodified by

" grafting such noieties thereon such as polyvinyl al-cohol chains, polvvinyl
-al cohol itself, hydrophilic polyurethane, polygfal kyl phosphonates) '

.- webs. In so liﬁnnstar? éésFﬂlﬁEy FeSprudéd

partial’ly hydrol yzed pol yacrylanides (e.g., poly(N N Dinethyl acrylan1de}4;
sul f onaed pol ystyrene, or 35 pol y(al kyl ene oxide). These highly
‘hydrophilic synth@byymerspmhynbesmaay‘bednbgl6tndrbghemtmﬁlcﬂuﬁaumﬂnta such
treatments such as CrQ |_i or...h The cellulosic fibers, the
hydrocol | oi dal par 5 & e%ségﬁk@%g o XQE?§§§$§ﬁ'p||es 14, 16, and 12,
respectively 5 ‘are ammecGﬁﬂﬂﬁéesﬂn thberBur £ efhﬁ@?¢@9%&@ﬁ¢%ﬁlHiﬁ%k?k&ﬁrn

a slurry which '5ahBthQOQ%QEQdfEbm”EﬁE@llgst949 ep andfiﬁfnfEbéééﬁiiHléu3

Th t f th t t |l ed that_th
<l ury Conpr | Ses. 3 Std CRAR s guLRo the AddEr: BPERfs oatian (it %baﬁ:

10 0. 05%'sol i ds,a eslgprryf whdich asdtpantcoheeyedegfmeahéylsheasatweq1 1
conpr i ses about. 0450 AL¥isl bds wrhid Bbubr 010126 bl fge bSRSSNGA ol

of choice. The soO controll'éd fo b8 A
grans of hydrocoHﬁﬁﬁkﬁlqﬁﬁﬂéﬁﬁﬁlCﬁéﬁteﬁéﬁﬁoﬁ°cébﬁﬁl§§ch$¢5€Ysc%NﬁFH§?5 no

'preferably at |ea%km%bQ%%nQa%o&&aﬁﬁlpﬁhdngEEeEHBl§|HéfMoGQYt@@nfSE@@@ in

several: t he ,art and assqchate W, t f flb{OUS

2 Seyel ! aylng,o
(el ofo) PSrHFthé ﬁrr ﬁ?ﬁ%
sol i ds concentr at isdurry. gompatisels bboutby .08 gbt 0201% solxds mnﬂhtahmn

dilute the sturry g W'otl'i iR o d'e! WBnRenktatlBCbe"RhBLChY ! #heE1IEY are
_ . controlled to be in the ratio of at least 0.01 grams of
_ hydrocollozdal mater&al ‘per gran of c=llu7oszc fibers and
- 15 preferablj at leasb about 0.1 grams per gram.
The slurry may be formed in several ways known in the
_art and associated with the wet laying of £ibrous webs.
In some instances it nay bé'pruden;'to;form'the sld:;y at
a high'solidé concentration, e.g., about 1.5% by weight
20 - solids and then dilute the slurry with the addition of
' further water to the desired concentration. It may also
be cenvenient to premix any of the ingrediehce in any
othericcmbinatioﬁ-pticr to" forming the £final slurry.
_ 'Irrespective of how the slﬁrry is formed, it is next
25 passed to the web forming station 20 where a wet web is
formed, for example, by depositing the slurry onto a
' cdntindous belt and maintaining a pressure differential
across the faces of the belt to draw away a preponderance
- of the water and leave a loosely comnac-ed wet web of
30 cellulosic fibers and hydrocolloid particles in intimate
| mixture. At this pozn* in the process of this anent on,
it is desirable tbat the web have a sollds content of not

_mp:e.t&an.about 50% by weight of wet web- and nct less than

 about 2%, The wet web is passed by means 24 to a drying’
35 station 26 wherein the web is next dried to a water.
' content of less than about 10% by weight and ?refsrably
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. . ¢ ' . . h
“be convemient to prem x any of the ingredience in any other conbination . / 99
prigr to form'ng the final slurry. 'Irrespective of -how the slurry is - "\C

fformed, it is next 25 . passed to the web form.ng station 20 wher e a-wet

"web s fornmed, for eéxanple, by depositing the slurry onto a continuous bel t -

and nai ntaining a.pressure differential across the faces of the belt to -
draw~away a preponderance of. the\Mn1§‘and | eave a | oosel y: conpact ed wet
web~ef 30 cellulosic fibers and hydrocolloid particles |n intimte

mxture. . At this poj nt the_process, of this inventio IS deS|rabIe',
“that the ¥®%5hERRN 2 ‘%%Vng% orSuFH %‘f MRY b (EFFOmRLS %6%15 19&i ght of

wet web. a@@unpmeﬁesselhahnahmulnZﬁhe é?meswnhvui)bﬁ ;pgbpﬂngyheeans 24 to a

drying 35t%5 @ﬁ 8€§%§ y@ei Ehéh€o¥ﬁ9o£5%$€X£1 ri %ﬁ%n Poypt er content of.

| ess than and prefe fess” ‘about 5%  Such
drlyi ng nayeaéshéﬁoﬁpF$sk§d §§¢%§ Gﬁ%$pﬂ%nthew41kknomn in the art ‘such-as by

- appl ygng-heat #hsougbda8eNsedPih ﬁgrgrwhmtwlis sleélat@ebly

resi st anc oils, ste ca The roduct eavi
station oboFEYs ERE a’saﬁ%ﬁ%{‘s m?ﬁrsk%omc BpaREER has only
nmoder ate tengile strength and is only muderately capable of maintaining its

o0 YU PEOCLLED e U 1t ARG Galpfpared e apant 1 o

e use I'n-a sanltary napkin :
or sinil| aposodylikai vebbdsr veny gkdfficeandhi while hbgbévmaﬁosszephe user in

that)ghe Eaaaoéeséeeseé dLLbEREFS iMi’ hl sﬁﬁuﬁerﬂrﬁé’%kﬂﬁeérdesﬁﬁﬂf&@t and
prevent t he 8 gg Lﬁ gonforn15g is |latter feature
causi ng t REA¥YeSLP+RNGPI8EREBFHRBEYES VaFthFEnﬁ?u %IV°rnT§§|5§FIy, the dry
web has. augepsihytiatchheahggh Begeeabofit s@iffnessOwBlyntaase grapdut 1.0

to 2.0 nn]s&@'Sgscgﬁio@ttgﬂﬁ'E§e§ER@nQEE 9203&8@1from conforming to
o the body, this latter feature:causing the resulting '
15 product to fail prematurely. Typically, the dry web has a
density which randes from about 0.15 to 0.3 gm/cc, is '
abou:z 1.0 to 2.0 mm. tnzck, has a tensile strength- of from
ebeu: 13 to 100 Kg/cm and has a Gurley stiffness
. value of about 25 “c 40 gm.. _
20 L ' The: -~ = dry'web is now
' passei via conveyor 32 to a compecting,seation 34'wherein
the dansity of the web is ihc*eased to a density of at-
least abcut 1103 and preferably to at least about 150% of
the cees;:y prior to compact1ng.’ In order to accomplish
25 this high leve1 of compaction end have the increased
| density be nerwanent, i. €.y have the compacted board take
a permanent sat, a .very high pressure must be applied to
~the dry web. Generally, a pressure of at least about
.30 psi should bte applied ‘and more preferably the pressure
30 should be at least 150 psi. While the .compacting pressure
- could be applied by_severe;.means such es'by passing the
~ dry web th:ough'the nips'of two or more pressurs tollers,
it is usueliy preferrved to obtain the compectién'by use of .
a hydraulic press which is designed to deliver such_high .
35  pressures. ' | i



'3%%§b 10. to 100 [err] and has a Gurley stlffness val ue of about 25 to0%40
20 The , dry web i's now "
passed via conveyor 32 to a conpacting station 34 wherein the density of
the web is increased to a density of at .|east about 110% and preferably to =

at | east about 150% of the density prior to conpacting. |In ordér to
acconplish 25 this high Ievel of conpaction and have the increased
density be pernmanent, i.e., have the conpact etl®oard take a per nmanent set\#‘

a very high pressure nust be applled to the dry web. Generally, a
pressure.-of at |.east about 30

- shoul d be ap d and re pref rably
the pressure 30 shoulﬁhﬁer%fuf%b%? i%ﬁpiﬁ;eéiékﬁ 4£§ﬁﬁi& Vi
pressure coul d be aﬂgheedtbxyssmesatemﬂnsasmnmew g daty dﬂle:h(éry Web- :

{hroudh the, 11 pS OlntdBo0k cER'8-" 555 UL 8| Sl nd ledgy oot ¥ ShAC

.to obtain the conp%n use I.C press esi gne
del-i ver such high ssxllpmessnaeglng it iOStHWEﬁqtﬁinlﬂﬁﬁﬁnxﬁ@pacf@w'WGBSHQS a

substantial ly hi ghsettyéélhﬁaéﬁgeasab %ecé;ér%’é@@i getdedy, tibe addition to

unconpacted dry web and.so,can be, easi| d while stil] nalntalnlng
its structural intSHPREYY 1RGFeRBLRPNCRE LeRFLIR(STARRG St Rfu thsdoard,
conpacti ng processdramaadidallpnré@ugeseat"hq smcfﬁwssng tmaart ermid gnstrength

of the board, dramg %ES?ELX::LGQEEQStﬁQfgdéééﬁgﬁ'ﬁést?e{{Pﬁ‘ d?nnaa%.%réj%“a%'

. With the teachlng €rern, the conpac 0 nven 'on 1S
flexible that it naf bblaseuveotlom tecsoyflex ikt thaly iy imay ke cueed

- comm nution sggp, HE—@EEQ{zbeQitHéQQUSﬁ§ &Piﬁé‘l@é Cot Océ}ﬁni’m{‘ldlﬁ tdl@.lﬂ, a.W
substanti al user nL ng
orbent” eroau ts whzch are to be worn wi thout any
_substantlal user dlscomfort.

Example 1 _ | |
15 . - A series of samples are nrepared having verious C
ratxos of hydrocolloidal particles in admixture with wood
pulp. The hydrocolleldal oartlcles employed are those
-descrzbed in the aforementioned U. S. Patent 3, 889,578 and,
spec1:1cally, sample number 4, in Table II, of that '
" 20 patent, This material is a eellulose-gfaft~copolymer
' consisting of a cellulose backbone having grafted thersto
polymer moieties consieting of ce-eolyﬂers of sodium .
acrylate and ethylacrylete in a weight ratio of 19 8 pa*ts
. by weight cellulose to 33.9 parts by welght of
25 poly(ethylacrylate) £o 46.3 parts by welght of poly(sodium
acrylate).  This hydrocollozd is in fibrous form with the
fibers. ha?ing'an arithmetic average ‘1ber lengeh ct
..approxxmaeely 0.8 mm, In the case of each of .he sanple
blends, the followlng procedure.zs emolcyed
30 'J The hydrocollozd ‘and the wood pulp’ are dlS‘ersea in
water to yield a s’urry havxng a conszstencv of-1.17% by
weight solids. One liter of the slurry is placed in a
handsheet meld measuring 7 3/4 inches by 7 3/4 inches and
| ‘manufactured by the Williams Appa:atus-cempany of
35 Water:town, New York. The slurry is than diluted to a



. e . ' é
15 . . * A series of sanples are prepared having various ratios of ' ?*{
'hydracoIIO|daI particles in adm xture with wood pul p. The hydrocoll oi dal
particles -enpl oyed are those- described in the aforementioned U.S. Patent
3,889,678 and, specifically, sanple nunber 4, in Table I, of t hat 20 -
patent. This material is a cellulose graft copolyner con5|st|ng of a
cel I 'ul. ose backbone haV|ng grafted thereto:polyner noieties consisting of
co-pef yners of sodiumacrylate and ethy‘%prylate in-a weight ratio of 19.8
parts by weight cellulose to 33.9 parts by wei ght of 25 S
‘poly(ethylacrylate) to 46.3 parts by wei ght of pol y(sodi um acrylate). This

hydr ocol :coljéohlglb fﬁbb; aesot@nsn u?t@eimfsmjj& rﬁ@a\éla&@o&ﬂaﬁbet bargbl;: .
-average | be en 0 a oXi n ase_o a (6] e
sanpl e bl end8® PR CFSPFﬁmFEb gaeﬁd¥%9 E %ﬂ%? ?ﬁ% %08 %

hydr ocol | oi d. andAEhe*mmmdlpglphareudhkpershziwatamuna aldoyiedl ¢ slurry

naving a cogaasegok gl 143 biavel abt @%f% ong/J; it L S| urry s

pl aced- i_n"a’hands I d neasu |ng |nches and
- manuf actur e@aﬁynﬁhé WI’-P-?&WE"ApEaFa‘Pusa a%%’ °"‘\/\5t-€r #&mn “*Rew Yor k.

- The slurry et bara dlebutigdbletaad wcemsu:mw Eﬁa&ié)ila%d))éc\mlogzhh golids in
accordance with th ﬁ%oce set'ogé i n, TAP Qﬂgal :2050S71.

ure. l, ndar
Af ter WIX|n§eFﬁ3FoU ?s Fhe eﬁa?%? e%l?%ﬁk *B 3}%§1 y arain, IeaV|ng a .
wet hydr ocoloiveindtmoad wpakep webtBnt dfvabout 301§ deaton an WL G50 P 5%

based on the ety geﬂatZQQaWEt #eb beshlotagdsviéh, biiderodurids jand

squeezed ‘to.renové excess water and then diied |n an aj'r circul ated oven to
a wat ert contc@MPaGEegn &6t VarydfGafBRSibiefetyn? BYSTHE IF POR&Serial .~ The
resul'ting sti ff, Tadfley Ipbedvet reeotls veDopacoLdti® tears/lng ghawlgttl‘-es in a

hydrattic presy ¢ JARi8n BCLRY hGEREES: YBLHCSaplidte émsw gl ength
' : e boarda made in accordance with the above prcocedure The
tensile strength to break 'is determined with an Instron.
15 _'Univeraa Tasting ﬂachzne by setting the jaw distance at
'10.2 ¢n and tulling at a cross-head sueed of 5.1 cm/min.
The values fcr t=ns*le streng th in Tabl e I are normaliz
by dlvzdlng the tensile strength to break by the cross
_ . secticnal area of the board (i.e., the section
.20 perpendicular'to-the'force applied).
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3 unction o, the hydrocolloid partlcle content for boards nade | e
a¢opdance with the above procedure.. The tensile strength to break i's " .

"~ defermned with an Instron 15 Universal Testing Machine by setting the.jaw

di stance at. 10.2 cmand pulling at a cross-head speed of 5.1 cnfnmi'n. The
val ues for tensile strength in Table | are normalized by dividing the
tensile strength to break by the crass sectional area of the board (i.e.,
the section 20 perpendicul ar to-the forcegpa |ed) : Table I TENSILEM--k

'~ STRENGTH VS. DENSITY ( GRAFTED CELLULCSE) 5

Normal i zed [err] Jaw Di stance 10.2 cm Cross- Head Speed 5.1 cmmin 10

Unpr essed Sheet o Pressed Sheet FNdrocoIIO|d Concentration
Tensile Density: Tensile Density %Den@atm}e(l% by Wei ght) (Kg/Cm)(g/cm
) - (Xg/cm)(g/cm) Increased 15 .0 10 0.45
112 0.51 13.3°20 . TENSILBoST _m_ RENGD VS, TNSITY 75 0.50 |
127.3- 30 o 30 0.20 - m(m C—W ©.100.0 40 °
25 0.19 38 0.31 %?l‘zze&o Xa 25 0.18 -
38 0.28 - .55.5 20 _ 2 .0.17- 28

: tance 18.2 . o
0.29 . 70.6 70 ' s 0 30 . . 66.7.80
15 0 15 13 0. 29 &Qc.s e Scea:l 5.1 ‘ar#ftin 015 . .

10 0.28 10 86.7 25 ng@béﬁﬁn fron1th@ngggv Eabl e, the
boards nade with thmhxﬂLDnﬁlI0|dal pé?fTETéE‘exﬁTﬁ‘T‘%FTETET?%ETV—TUW _
density of from 0.-CondemtBatZizngni cMénsiflercetsind an&rsﬂ’wwamli?d $ Dehdity

contrast, the 100%1_&1_):_)_'13_% has {(%g/Qn ) (g/cm ) (ch/cn )(g/cn )  Increased

15 . 0 109~ 0.45 112~ 0.51 13.3
: 20 - - 38, 0.2 - 75 0.50 1127.3-

- : 30 .30 0.20 - - 53 0.40 - 100.0.
40 25 0.1 .38 . "0.31 63.2
o S0 _ 25 0.18 = 38 ° 0.z8 55.5
20 - _ 60 - 2 0.17 28 - 0.29 70.6

70 - 20 018 0 24 0.30 66.7
80 . 0.15 = 13 0.29 - 93.3
90 120 0.1s 10 0.28  86.7

25 . As can be seen from the above Table, the boards made

with the hydrocolloidal particles exhibit 'a relatively low
density of from 0.15 to 0.22 gm/cm3 when dried and |
~uncompactad. ' In contrast, the 100% pulp boérd'has a
_ density of 0.45, Concomiténtly,.the tensile strength of
30 the uncompacted board is low, varying for these samples |
between 12 to 35 Kg/cm2 as contrasted to 109 '
. Kg/cm2 for 100% wood pulp board. Updn compacting and
increasiﬁg the density by from 55.5 to 127.3% based on the
original density, the tensile strength has generally
35  .increased and, in the case of low prbpcftions of
' 'hydrocollcidal'm&terial and high compaction .(e.g., 20% ..
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densi-ty®of 0.45. - Concomtantly, the tensile strength of 30 t he @
. unconpact ed board is |l ow, varying for these sanple$ between 12 to 35 Kg/c

as contrasted to 109 [err] for 100% wood pul p- board. Upon conpacting and
- s/increasing the density by from55.5 to 127. 3% based on the original =~

. density, the tensile strength has generally 35" i ncreased and, -in the
~.case.of |ow proportions of hydrocollojgal material and hi gh conpaction '
(egr, 20% . -13- hydrocolloid and 127 3% conpaction), the tensile
strength approaches that of 100% wood pul p board. Exanple 2 5. A
series ‘of n3aERLE31818 RAEPESPU: favdRish MO{dPMS ¢l Ihsqfehydk@pglhoidal -
particles ?n adm ] ¢ ﬁﬁh EH?#¥£ ] i ge a%dhtested I

m xture wth wod pulp. The sa es are _
f ol | owi ng2PRECAFHEEAGREE BF +R¢ p‘(%‘geﬂﬂ'ﬁ) "@@sﬁr'gsl e wWith the exception that
t he hydrocol | oid enpl ayed consists of cellulose 10 fibers having been

car boxyne hxl,n &'d to a degree of -substitution of about. 0.7 carboxynethyl

) X 2 ~. i . . . 4 _

. groups peé—aﬁéygﬁeug_glucose unit and having been insolubilized by -
crossiSi nki ng.- ATserhgdr ofosauplias are cprepamed whtimicherfios® t he Hercules

e (e r2S40E) Bt AparDELRLGESal Sl s folds 4 Ol o g of
these-sanPFégf ngﬁeéﬁppgﬁs are made and ﬁ?§&§4J£§§#$§Q§ﬁ4f A DENSIT%
- ( CARBOXYMptd¥edGiresUnESEn e Nor eveed bag [ exathp Uavw Dils t e eexldept iom 25 '
Goss HeadyheRle>nhatBLOL o PLESE e e ks 1sts o HiRRLLSIeC!
710 " fibers having been carboxymethylated to a degree of -
sﬁbstituticn of about 0,7 carboxymethyl grqups per
anhydrous glucose unit and having been iﬁsolﬁbilizgd v
crosslinking. The'hyd:dcolloidal material was obtained
from the Hercules Company of Wilmington, Delaware, and is
15 sold by them under the trademark, Agualon C. Table II
summarizes the results of the testing of these samples.

Table II
20 _ : TENSILE STRENGTH VS.” [ENSITY

(CARBOX!METHYL CEL%DLCSE)
- Normalized (Kg/cm<)

Jaw Distance 10.2 cm

- 25 o Cross Head Speed 5.1 cy/min
- ' Uncressad Sheet - 'Pressed Sheet
Hydrocolloid - . 3 _
' Conceéntration Tensile Density = Tensile Density % Density
30 " (% by Weiaht) '(Kc/bm Y{g/cm ) {Xa/cm ){g/cm ) Increased
oL I © 109 0.45 111 0.51  13.3
- 20 - 33 0.2 22 0.3 7L.4 3 o
. 40 34 0.21 ' 49 0.32  52.4 _ E
35 . ' 60 ' 38 0,22 .. ~ 56 0.28 27.3 - o |
o 80 . 62 0.27 720 0.32 18.5

90 67 0.29 - 70 0.32 10.3



S@ié%}t;atlcn ~ Tensile Density Tensile Density % Density 30 { % by
7

(Kg/cn)(g/cn) - (Kglcm(g/cm Increased. [err] =~ - 109 - .,
0.45 = 111 ;51 13.3°20 33 0.22 - - 22 0.36 -
- 71. 4 407 : 34 0.21 . - 49 - 0.32 52.4-35 - - 60 -
38 0.22 - 56 0. 28' 27.3 80 -14" 62 0.27 72
0.32 18.5 90 0.29 = - - 0. 32 10.3 =~ -14- As ..

‘ is shown in Table Il n the hyr ' Y _— |
.- unconpacted state haésaq’fu “[°wrﬁ é\ I"g‘%‘ ?/veq::ld'de%rsL ar@;ﬁ@%‘&::rdeﬂm%@ o
~pul p. board and a comistiavitrigaldoandbviay Qh@nsmc@ma@agl hsta@ hesacting 5

__the hydrocol | oi d It i3 1 Qdizeze‘éféhéﬁyﬂ vhrld ‘b“&:%é RS ﬁ'%@@d
the tensile strengths are- enera y S| n|f|cantly roved. hi's i-s nost .
~ pronounced i n thé"‘r"’aﬁ"ges "é!s%iatlrﬁn ]:%gﬁfﬁﬁ e nR¥ o‘i‘!ﬂ‘ﬂ’?ﬁﬁh‘l’g

particles i , |lvtws HyldrochA.aids ca:‘n&e&dm:qnlacznﬁ,l&ven ey td cdegfapbvellyam

.E'of wood pulp Ex U ct ay, CcQ ce ons of.

- grafted cel | ul OSZ&%&%&&H@% e%‘ﬁb%a{ %le}r egépl% &?{hﬂ 'Lq:e 14\% tdl J(:€17t)¥dance
. with Exanple 1 amsdgmidisantdat mmead-t hé‘ﬁlrﬁli,ﬁemﬁsbfﬂl\mmiiegmﬁseof
..pressure in a hyQiaidd i Nesy tHih GAHIEY 639 fdyeasigid W vaéélf‘céfféliéé?g

. board is neasure using a Qurley Stiffness Testor, (Jmtor operated
. manufactured by RAREicles 'Cif"'r‘lley]'?ﬁs‘T"r}%ﬁfx b Q%WfY&X@r°991ue%’s‘Ence this’
" instrunent umsurm-ttﬂma@(tﬁmagﬁam agplwersl nEuesy required to produce a
- standard deflection of a strip of material of specific di mensi ons. fi xed at -

one end and having a concentrated | oad applied to the other end. The
“results are obtamxaﬁnia Bxadhde 'Cur | ey .

_ ‘Uncompacted boards having varyzng concenerat’ons of -
grafted cellulose hydrocolloidal pareicles are orecar=d in
15 accordance with Example 1 and are comcected under the
_infauence of varxous degrees of pressure in a hydra"lxc
.press. The Gurley Stififness Value of the resulting boara
is mesasured using z Gurley Stiffness Testor, (motor _
‘oparzzsd mo del)‘menufectured by W. & L. E. Gurley of Troy,
20 New ¥crk. In essence, this instrument measures the '
extarnally applied ﬁoment-recui:ed to produce a standard
deflacz=ion of a strip of material of speclelc dimensions
fixad 2%t cne end and having a ecncentrated load applied to
the other and. The[results_are obtained as "Gurley _ |
25 Stiffness” values in units of gtams. As used herein, each
strip-of board tested was 3.5 inches by one iach. Table.
IIX summarizes the results of these tests and these data
are further illustrated graphically in Fig. 2.
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25 .| Stl?fness" vafues i'n units of grans As used hereir, each strip of

=
board tested was 3.5 inches by one inch. Table. Ill summarizes the resultvg?-
"of these tests and. these data are further illustrated graphically in Fig.
2. Tabl e’ I EFFECT .CF DENSI TY .CN GURLEY: STI FFNESS ( GRAFTED CELLULCSE)
_Hydrocol | oid Pressure Concentration (psi) . - % by Weight: - :
20 1\’40 . 60 80 . _ 90 0.0 _ Qurl ey (gn) - 38.6
33.4~< 31.4 . 25.6° 25.3 10 -15- . Density (g/cc) = 0.22 0.19
0.17 - 0.15 - 0.15 %ncrease . o .- 0 O -0 .0 35. 7"
‘arley (gm 17.5 - 11.7  11.8 -7.3 - 6.5 Density (g/cc) .
0.82 .0.30 0.27 -0.31 0.27 %Increase ~ 45.5 57.9.  58.8
106. 7 80.0 15 107.14 - Grabby Ifgm ) ' 12.5- 9.7 . 8.1
‘4,2 4.3 .Density (g/EEJECT CF CENSITS6N GOREY STIOT@ss 0.36 0.35 %
I ncrease . '~ 63.6 109GRAFTERIERLUIRSZ)0  133.3- 178.5 - . CGurley
(gm . - 8.8 . 7.7 5.6 3.1 2.2 Density (g/cc) - 0. 46
- 0.44'5 0.42 " 0.42 ‘Hyduproblpid L . %ncrease -+ 109.1
131.6 1417-’ef uBR0. 0 CPRERNEIPMgng Qurle rg 4 5.4
4.1 2._1_(_&3 De p&iB¥, HRigntsy g0y (X 0 5080 o Aﬁo '0.48 %
| ncr ease. 0 Q. . ‘J_, 8y 194 138 320 9 _225.(2 3'55: 9 25.3 Gurley
(gm 1q 7.2 mng 6.?%’ 0.17 0,15 .*-.Dens'ty
(gl c- - : 3 /6I@crea§p : 154 5

S 5g.zzl_
17,5

-210.5 T 3T LR :
3.2 2.0 1.8 Denghs % ) -~ 0.82629,30. 67,27 0d5§1 ng‘rﬁ , %
Increase #indteadeZ. 6 288. 25,8335%.9 3468.@ 30106.7 80.0 :
1s. 107.14 GQurley (gm) - 12.5. 9.7 _ 8.1 4,2 4.3
' _ Density (g/cc) - 0.36 0.39 0.38 0.36 0.35 .
$_Increase 63.6 105.3 123.5 140.0 133.3
178.5 Gurley (gm) - 8.8 . 7.7 3.6 3.1 2.2 :
- 20, % Increase - 109.1 131.6 147.1 180.0 186.7
. 249.9 Gurley (gm) 8.4 5.4 4.1 2.1 2.3
. ) Density (g/cc) 0.51 . 0.52 0.50- 0.48 0.48°
2 % Increase . - 131.8 - 173.7 194.1 220.0 220.0
357.0. Gurley (cm) T2 5.2 3.3 2.3 1.9
25 _ Density (g/c<) 0.56 0.59 - 0.57 0.56 0.58
_% Increase ' 134.5 - 210.5 235.3 273.3 273.3
. 5353 “Gurley (gm) 8.9 4.9 - 3.2 2.0 1.8
o Density-(g/cc) 0.62 0.67 0.66 0.65 0.6
o 3 Incresase 181.8 252.6 .288.2 333.3 240.9
30 . : .
' As can be seen-‘rom'tﬁese data, the uncompacted
lboarus exhibit Gurley Stiffness values of over 25 gm and
in some cases over 30 gm, these values representxrg boatd
which is relatxvelj stiff and which cannot be used
35  directly in an absorbent product. HQwever, when in
' " - accordance with the teachings of this invention, the ' _
densities of .the board are increased by compaction under
pressure by values of from 45.5 to 340% increase, based on
.~ the uncompacted density, the Gurley Stiffness surprisingly
40

decreases to values ranging from 17.5 gm to as low as



5 in density. E}EﬁﬁFéY4 BhEBRHS

(ééazan be seen from these data, the unconpacted boar ds exhrbrt Ghrley’

f Mess’ val ues of over 25 gmand in sone cases -over 30 gm these values~

_ representlng board which is relatively stiff and which cannot be used 35

drrectly in an absorbent - product . However, when in accordance with the -

-teachings of ‘this invention, "the densities”™ &f—t he board are i ncreased bv-

conpaction under pressure by val ues of fron145 5.t0 340% i ncrease, based Qn
t he unconpact ed |ty, he, Gurl ey, Sti S PG LS
decreases to val e 9§ng|ﬁg EPSﬁF VX% é Egg Eo %’%g hGQ-IGZLI%%ble aq&
t hese val ues thembyabé nsequdBGEthéxrﬁheabﬁarhsytberedsetahre@FIy

absor bent - pfodUChgl ed! H‘A%l M;Pheaeeebsget 1! clibtegesteazaeb UL

Stiffness varies th oug “not gro porti Ona
(!

8858

e I NCrease

P&Qrﬁ&9pﬁ§e$§PyPﬁ§hpF ﬁbﬁHQEﬁfﬁﬁ

car boxymet hyk celihubeasiltydr ocol | oi dal particles are 10 prepared in

accordance with Exanple 2 and are-conpacted and tested for Qurley Stiffness
Val ues using the procedure set out in Exanple 3. Table 4 summarizes the
results of theseExs@pieandd these are further illustrated graphically in

Fig. 3. -17- Tab'eUh¥o§5§E@£dCEOQ§@§|FXV@NgeugkgznéTbEENE§§'ons of E

(CARBCMYNETHYL CELLULGCS H&i
_ carboxyme;hyl cellulose hydroc oxdal partxcles are

10 - preéared-in“adcordance with Example 2  and are compacted
and tested fof”Gurley Stiffness Values using the'érocedure
-set out in. Bxample 3. . Table 4 summarizes the results ol
these tests and these are FurtheP Lllustrated graphxca7ly
in :Lg. 3._ ' ’ '



et

P_r-e_ss_u'r-e‘ Concent ration (p5| ) _ % by Wi ght : 20%.
40%* " 60% .80% . 90%0 curl ey (gm 33.6- 30.0
'29.1 30.3 34.2.10 : . Density (g/cc)- .0.21  0.21
0.22 . 0.27 0.29 %ncrease ' “'0 0. .0 0 .0 .
-35.7 .  Gaurley (gm - 13.0 11.9 14.2 23.4 22.7 Density
(g/ cg) . 0.32° 0.33° 0.32 % 0.34 % | ncrease ., T47.6 -
57.17 -45;5. 14.8 17.2 - 15 10+T4 - aurley (gm - | 9.9
11.0  11.2 18.2 - 16.4 Density (g/cc) - 0.42 0.41 0.36 0.38
0.41 % | ncrease o 100.0 95.2 - 63.6 40.7 41.4 178.5 - .
Gurley (gm o 8.1 . 8.1/2ble 170 3 11.7 13.0 Density (g/cc)

0. 50 0.47- 0.48 0.44 - 0.45 20 % | ncrease .

138.1 123.8 118.2 EFFECTOCF CENSOIY?d® GRLEY sr:@mﬁ@y (gm - 6.3 .
6.8 7:9 . 8.7 16.2 DOAMREOKWEHYLELLziCSZ) 0.54 0 0.51  0.52  0.50
'0.53 % I ncrease ' 157.1 142.8 136.4 85.2 82.8 357.0. -
aurl & (gm : Hydrgeodloid 6.3 6.9 8.9 9.7 25 .

Density s" Congerpaticqp. 61  0.61  0.54 0.55 % Increase

195. 2 . 1_@_@{,5_477 3-Ypleiohtgo 7 5o 308 4093, 1603 (g@P% 908 6.6

6.2 59. 6.1 _623 Slty (g/c . 0,70 . 0.67 _0.68 0.1
0. 64 O%In?:)r ease ‘j;;;ll_’ FR33.3 21 % °1 39%3.,93‘3%%0 8:4s in the
f oregoi ng exanpl e, en fro ‘hes 2 Lhat ne npact ed -

It
boar ds - extyg ks
gm i.e., the boardnehgltefx .gie boar ds

32 Agad ;
are conpact ed i n acgcm&gegé\ W|th thq-;tg:acgvrygs 45 5— 1&-4 gf tlI9|§ i nventi on,
' 478,40 233. 3% _

ol

ocolds
TON
L
&

.based on ‘the uncorrpa:ah u (g/cc) 0. 41 0 36 0.38 - 0.41
_ . $ Increase 100.0 95.2 63.6 40.7 41.4
178.5 Gurley (gm) 8.l 8.5 7.3 1I.7 13.0
o ~ Density (g/cc) .0.50 0.47 0.48 0.44 0.45
20 % Increase - -138.1 123.8 118.2 63.0. S3.2
- T 249.9 - Guriey (gm) 6.3 . 6.8 7.9 8.7 18.2
Density (g/cc) 0.54 0.51 0,52 0.30 0.33
$ Increase 157, l 142.8 136.4 85,2 S2.8
_ - Guriey {gm) 3.9 8.3 6.2 3.9 5.7
25 .. Demsity (g/cc) 0.62 0.6 0.61 0.54 0.33
L - __-% Increase ' 195.2 100.5 177.3 100.0 389.7
335.5 Qurley (gm) - 8,6 6,2 3.9 8.1 8.3
- Density (g/cc) . 0,70 0.867 0.68 0.51 0.54
3 Increase 233.3 219.1 209.1 125.9 120

30 _
© As in the ..orego:.ng examn--,'.t can be see-z frem
'_these das.a that the uncompacted Eoards exhibit Gurley

. Stiffness Values over 25 gm and in most cases over 30 gm,
~-i.e., the board is extremely stiff.” Again, when these
fBS‘ boards are compécted-in accordance with the teachings

----- s&=eases over 30 -



- de yhe Qurley Stiffness Values for these conpact ed boards then % .
f

ra om23.4 gmto a low of 5.9 gmand the 5 conpacted boards are * .

.generally fl exi bl e and usabl e in absorbent products.: It shoul d be noted -
that even at the noderate.increase in -density of 14.8% the Guirley -
Stiffness Value was reduced from30.8 gmto 23.4 gm reduction of about
25% 10 . Referring nowto the dramﬁngslaElgs 4 and 5 illustrate in
per spective and traverseé cross sectional views, respectively, ‘a first
-sanitary napkin 40 incorporating the flexible board material of this:

i nvention. The naﬂ$lﬁhfg)$H¥§ﬁH3ﬁﬁs &&eahaagbaptoﬁadh42b65rdsw@t§hlﬂ@WéiEad

: sed. of b
Che ot her common!3Y R Sha R 14-8, 30 ode Ineorach 8F HHE PRecteAtHeLh
is to be worn awsderdsiny ¢ hé‘&m@nlgyamﬁmeaal Vallued fnpetlveselscmaq:@ed

sheet 44 provi dechddpdy obf ddiyeio ¥roh 9h0UNGRAO£80a 16408E 5819 kgt B OUGNE

Por iy pol iy SOMFRE SAH AHAHI D A SR8 A LI SIARA Pe A SRR ISLE BRG and
barrier sheet areausurhunxnpxbdudﬂs.a TN Showdkd - EéundtaeruhQUSea@ueat46he
whi ch ‘may be eltt],g % v<=3ir),1é1_r= Vﬂ’%@n%ﬁ.t r.g&t gyl ? ar@ éugggynnly

0 ol'yes &

conpri sed of fibers rayon, ton or
is. to be placed S%ﬂﬁfnﬁﬁ#(ﬁaﬁQﬂ1W§itq&ﬁVQ§ﬁ éﬁoané@hgasnehp aheddheghd there
by use of a pr ess,_tgcg,c_s@,_'r@-{ tdﬁlgbguieqsxge el enent 48 whi ch ‘ext ends

Iongltudlna and cen on the garnent, 30, facin e of. the
- napki n." pi%tect|Ve %Eg&fQHWQWJé§)ﬁ?$;5§§ﬂ- 8§ 1 gﬁgﬁrylnﬁngh adhesi ve

el enent 48 to proikiustisetadite ferspearion andonraiversandrossnsendédnal
CherSa™T ) B bl o R SRV S b bl epReg, 2o 7 O
~invention is plac mﬁﬁe’:ﬂﬁrﬂﬁl%@aﬂ? Aﬁgetfhél of this
' ~ invention. The napkin 40 comprises an absorbent pad 42 -
15 which may be composed of various absorbent materials such
as wood'pulp,'rayon or any of the other comﬁcnly qsed'.
absorbent;. Overlying the face of the pad 42 which is to'
Hbe worn away from the body is a menstrual fluid impervicus
barrier sheet 44 provided to protect the user's clothing
20 from strike through of body fluids_abébrbed by the napkin.
Polyethylene or some other f£ilm forming polymer is the
material of choice. The entire assembly of pad and
barrier sheet are ovérWrapped with a mens::dal £luid
 pervious cover 46 which may Be either a woven or nonwoven
25 material and is commonly comprised of fibers of raycn,
' _ polyester, cotton Or the lixe. The napkin 40 is to be
" placed into the crotch portion of an cndérgarment'and held
there by use of a pressure-sensitive adhesive element 43
which ektends,ldngitudinaily and centrally on the garment

30 facing. side of the napkin. A protective release strip 50 =

is provided overlying the adhesive element 48 to grotedt -
. the adhesive élement_from dirt and unintended attachmeht_.
prior to use. = . ) -
In accordancéiwith'this invention, 'a sheet 52_of the

35 flexible hydrocolloidal particle containing board of *hz-

invention is placed between the barrier sheet 44 and the

-t

€* napkin 40

-

i
f
.




- 19- pa& 42. Preferably t he sheet Is smaller in both Iongltudlnal and

tradsverse di fensions than the pad or barrier and is centrally placed
'therebetmeen Because of- the highly. flexible nature of the board of 5

~this speci

this invention the sanltary napkin 40 is flexible and confortable to use.

By virtue -of the hydrocoll oi dal particl.es. contained in the board and thelr, o

hi gh degree of. hydrophilicity, the napkin ‘exhi bits increased absorption
cap%ﬁlty 10 ' Referring now to=-EBgures 6 ‘and 7, Shown thereinis-
anot her - enbodi nent of this invention. As in the previous enbodi ment,
napki n 54 s provi ded with an absorbent pad 56, a-barrier sheet 58
over | yi ng Rtk 4far mdRe fRzARY $h@e shbpethdspamadder alr et materi al 60

‘envel opi nmdm;ei&aﬁwﬂaer ahd tr&ﬁ\évﬁ&éeaasmahlsxensAezam, 1@ gathasd ve el ement

o CbUTS*h this instance the

62 and a pr.of.ect v t.ri p 6 th nent 62 .are provided. In
i e eRbralavd1addd Sh¥detef |
board is poatﬁﬁﬂﬁ!l&ﬁemfr aﬂhlw hilghilyn fdau ib8e nFhuse maf twe dwvawdldShed by -

20 cdioosiygs qrﬁdémro@fm@fs%lﬁlag?omy—%n@op@é Eﬁemw i a width of .

" approxi mately tw.ce the .desired w

he na t he board on one

“hal f of tHFUEARAPLES HS@ ng BYhdizkde RELSRE glﬁdfﬁ‘&? -’t-‘hbc%bard wiil be

central ly ;imeicﬂcés he:rxﬁarinedegm rehas bbarahenareueonsw@h degibosli ont by

RIS T I G R e S

Fi gures 8 @BRR®LYYJ ustrate still another sanitary napkin enmbodyi ng the

invenfgon taughiefeididy neWhaW rilkeres38 ana87naakbnn68wbém £oNpPri ses an
absorbent materi al 70 oIded ener al,l ha ose engds abut on
the gar merfiRYERSH P ﬁ‘eg]rf%d'ﬁl “VeﬁFéP}/’yl nBSt Ef‘s BrPogRious

embodiment, naokxn 54 is provided with an absorbent pad .
56, a barrier sheet 58 overlyinq the garment facing side
_of the pad and a cover mater;al 60 enveloozng the bar rler
15 and pad assembly. Again, an adhesive e’ement 82 and a
protective strip 64 for the adhesive elementjsz'are' |
. provided. In this specific'embodiment'a boerd 66 is
;'gfovided but in this instance the anrd is pesiticned
_centrally within pad 56. This may be accomplished by
‘20 choosing a sliVer_df material comprising pad 36 which has
‘a widthfof approximatély'twice the desired width of the
napkin, lying the board on one half of this width and’
' folding the pad 'in half so that the board will be
centrally located therezn. Again as in the previous
25 embodiment by virtue of the nature of the board of this
_anentzon the napkin 54 is both flexible and conforeable
o in use and has increased ansorptxve capacity. '
Flgures 8 and .9 illustrate st,ll another sanitary
_napkln embodying the xnveqtlon taught herein. Shown !
30 is napkin 68 which comprises an absorbent _naterxal 70
| folded into a-generaiiy C shape whose Ends'abu: on the
garment'facing'side of the napkih} Overlyihg this surface
of the napkin is a barrier sheet 72. Within the folds of
the C folded material 70 is placed a board of - ehe material
35 . of this ianvention. Agazn because of the unlque character~

ere

'-U



oe napkin is a barrier sheet 72. Wthln the folds of the C fol ded® ,
mat€rial 70 is pl aced a board ofthe material 35 of this invention. Agahm

~ because of the unlque character-- -20- istics of this. board, fhe napkin
68 ts soft, flexible, and hlghly absorbent. -Figures 10 and 11 illustrate -
still another enbodiment of this invention, itn this case the board of this

inven- 5  tion being enployed in a di sposable2gaper 76. © The diaper 76 @
conprises a fluid pervious spacing material 78 which may be made of the
sanme woven or non woven materials- enployed in connection with the sanltary
napki ns described dsthiecs of thSahgardﬁ the B8apkhdesdf isbsofbenfldiiblous @

material is di spos Rob-be EaC|ng material and a inpervious barrier
. sheet 84 is used a?ﬂg@%&ﬁ%%no n generalliasealed about its periphery.to

the facing material . 78. F%ﬂ§’§ﬁo%ﬂ Rt hd dldnEREILe sARbME CRRIEIRT RRIPG IRent
barrier sheet 84 a@tf ttlmaspa@kvaatl ana bﬁatﬂ-eoaraeesme 8Sard tde ﬂﬁi@rirwer&f

this invention. il fl nd.absor. tu

t he board, t he 5d| apé’rmi sego%f ?‘?’2@ tﬁiig 8% 35§g?bgﬁ?9?ﬁbﬁ€'e flﬁ? ‘f’e per
12 and 13 illustrat’® wcempriisrisblae f@caﬂdnervunus FRgehng ona ber higl e‘hq)lvdymh
for use in a cat amﬁ&' 'beZQ\adet ¥FPRRe sbh&“%&b@hegr' HcE' G&&@n%atévf‘a"s

partially rolled tanpqn prior tq elng npressed into.a conpleted, .
tampon. The- bIankég;ﬁﬂY§§e§ntﬁG“PéEF&HQuV& hsﬁ88t§a“éﬁéé¥ | SISO ETOS TS
absorbent fibrous rsticsre.al Aaméca-.hathae beangc)tmdabeﬁrbb@érﬁé@wbixe-&mmrd
of this inventjion. The | h Scar

bl ank 86 so tﬁéf aﬂ? %ﬁggﬁm)laﬁéggg QS%EE %ﬁé f%??g 3?€€5 % %
material of sheet g@pesyilqus tﬁ@rbbanhhesttﬁénleonpeéssedalhgok;h@ $¢®|shed
tampon shown in F'@@H@fﬁilylgﬂﬁlkﬁnﬁﬁaut its periphery to the facing

material 78. As shown in the drawings, sandwiched Setween
the barrier sheet 84 and. the pad 80 is a board cemprising
13 the material of this anentlon. Oonce more because of the
flexible and abscrben. nauure of the boavd, the diaper is
comfortable and highly absorbent in use. o '
Flgures 12 and 13 illustrate the flexible bcara of
this invention being employed for use in a catamenial
20  tampon. Illustrated in Figure 86 is a partially rclled'
tampon blank prior to being compressed into a completed
tampon. The blank comprisés two rectangular sheets; sheet
88 being an absorbent fibrousimaterial.and sheet 90 being
the absorbent flexible board of this invention. The two_'
25 'superimposed'Sheets-arg rolled into the blank 85 so that
alternating layers of the material of sheet 90 and the
material of sheet 88 result. The blank is then compressed
into the finished tampon shown in Figure 13. The tampon
92 is provided with the usuai withérawal string 94. In
30  this manner, hydrocolloidal material may be easily
| distributed,,:élatively unifornly, thrbughout thg tampon
without the need for handling finely divided maﬁerials,



W o o R ----——-'————-—-—--- TooTh

92 is pubV|ded with the usual mnthdramal string 94. In 30 t hi s manner, .<E%E§
hydr ecol | oi dal - ‘material may be easily distributed, relatively unlforn1y

~throughout the tanpon wi t hout the need for handllng finely divided
materials. * Attention is drawn to our Application No. .83.07%70, which has
been divided out of the present Appﬂjcatlon and whi ch- descri bes- and cl ai s
a met hod for . .produci ng an absorbent flexible board 5 of fiberous materi al
conprt si ng: fornlng a slurry of water with no nore than 0.1% by wei ght

i d d ‘ t
solids, said sobt&isr£ORPLESPGwACEbUbAR RpblIcat 13 NBa”de.Cldmg:r weol | of dal

'hydrocoIIO|daI material in rati.o o rans of hy
‘mat eri al Wit d@?sgP%9$o¢1¥§¢P9ISgtcofl§Bﬁsprﬁ§ﬁﬁ¢népﬂhkgaﬁm99fron1sald

~slurry; (Hnurth@hch@@@rigeg salee189mkent of l'ess than 10. 0% by weight to
forma dry web ég%hhgcreaSIagc&he densjty of said dry web by at |-east

10. 0% wher eby® PEi PFe Rg. ﬁBbaﬂégrSeﬁFgﬁlﬁ§ﬁ£ﬂﬁe rdstrength,
and |®ow sf ffitsesous| matyeisd semprisdagsified dry web. - CLAIMS 1.~ A

ool 1 o carSERind 28" FpABAPLHR RHFSE; LB 6 Hs P8, TrdlY FE beot ot da
mat eri al Jerweigint csoLlddsul said Sobids; comprisingaicéllododitavi ng a tensile -
21190 St 88 P htgE bbbty R BN DI 4
state to rgtio of at least O 0l grams of hydrocolloldal material
10_ per gram of cellulosic flbers, forming a wet web from
- said slurry; drying said web. to a'water contént of
-less than 10.0% by weight to form a dry web; and _
increasing the density of said dry web by at least 10 0%,
- whereby said densified, dry web has a high tensile
15 strength, and low stiffness relative to said undensified
- dry web. ' ' '



Neity of at |east 110% of the den5|ty of t he unconpatrea 10 dry board.

=227/ The board of claim1l conprising cellulosic fibers
ydrocol oi dal ‘material in a-ratio of at | eaj& 0.1 gm memmmﬂmﬂnml
"material per gramof cellulosic fibers. 15 : : e board of ¢l arml
i having a Gurley Stiffness of l.ess than 12 gns. 4. The board of claim1 .

it having a thickness of at | east- 0.6 mMm 5. ClifeIMPard of claim 1l having Esgn
;- .conpacted in a 20 dry ,st

¢ of the unconpacte dry 53ﬁ§fq§e,f#?g%)%%éﬁ(§8a+&a§6T&a£§$§?nE§§}ﬁ§%§i

{ particul ate hydro€ablewisdaindrpteartiisulate dnsbrocableidel masegipludngi of

i Wwater. 25 atigh%fb%r Cie%tsb&'o?ﬂdm bn“*@f%}?df?églpéiahiuh&%%rial

-hydrocolicidal- erial can absor o 30 tinmes its dry
wei ght of wat er. 9er'gngmuﬁﬁcqulqﬂQ§#ﬁJf%ﬁ&ﬁ%an sai d' hydrocol-l oi dal |

raterial s aghol YIB! A3y BBaRUIhaAREhy! & %Qnsgiguesrb d@daéoaéhgeb@@kp@ne |

% hereof. 9. The board2 claim1l erelnni oco g rlal Is.a
pol ysacchari de h&&/§§“hdndBd csesfec oy Paﬁﬁc bonB®hyJF pﬁl ﬁ%letles
sel ect ed fron1thstgmeuaseoa&|ahsegta&ncaObgmyabkyl phosphonoalkyl 35

sulphoalkyl or phosp %ﬁ%lboard %gg b%%gr %Lgang 2?§?egga§ ereln  .

: hydrocoIIO|daI mat eri al 1s Cross
i said hydrocolI0|dﬁnsmmweﬁnaﬁtléeééﬁbé%QﬁePﬁyFbélﬁapééFﬁ °5 the “nﬁﬂmgac?ﬁ%

i board of claag %g@hqhgk@ sald _
' 2. The board of claim 1 comprising cellulosic
fibers and particulate hydrocolloxdal material in a ratio
~ of at least 0.1 gm. of_hydr0colloidal material'per granm
of celluloslc fibers. : - '
-15 : .3. The board of claim L havxng a Gurlev =tlffne5“
of less than 12 gns.'

'—'l

4. The board of .claim ‘1 having a thickness of at .
least 9.6 mm. ' - :

. ' :;._The board of claim 1 having been compacted in a
- 20 dry state td a éensi_y of at least 150% of the density oh"
| the uncompacted dry ‘boazd. _

§. The board of claim 1 wherein sa'd particulate
hydrccollclcal mater:.a1 can absorb 10 times its dry wexgh5
of water. N S _

25 7. -The board of claim 1 wherein said particulate
- hydérocollicidal mauerlal can absorb from 15 to
30 times its dry welght of water. -

8. The board of claim 1 wherein said

hydrocolloxdal material is a polyner having hydrophi lxc
30 groups bcnded to the backbone hereof.

9. The board of claim 1 wherein said.
hydroc01101aa1 material is a polysaccharzde ha v*nc ‘bendedé |
to the polymer backbone hydrophilic moieties selected from
the group consisting of carboxyalkyl, phosphonoalkyl,

'35 sulphoalkyl, or phosphoryl. |



W " . . ”"‘—_*_*—f___'_*’
hydrocoPIO|daI naterial I s a pol ysaccharide having—nydrophillc chalns _

" gr.akt'ed thereto. 13.- ~The board of claim12 mhere -
,chalns have t he formula 10 15 whergipn A and B are ﬂmgﬂ F grou £
~consisting-of [err], -(alkali- netaﬂ) - OHNH3,. - NH2, ereenyersr] *and [err] -

are sel ected fron1the group .consi sting of hydrogen and al kyl- having.l to 4
~carpon. 20 . atonms, wherein r is an integer having a value of 0 to 5000, s
'is'%ﬁ-integer having a value of 0 to SOOO, Tt plus s is at |east 500, pis

an integer hadiOy aThel beapd afrclaiml Slmhq:'em aaiadt eger having a val ue

-of 1 to. Yﬁggco 1°‘8apoT§§§?§?on§% ? s;:fqgg&B wher ein said hydr ophi li c

chains are rol'yze arns. 15. " The board of claim113
wherein said led-ropﬁhﬁ Boardi A ﬁ%%i@op%l‘ghﬂ%lfbfsagﬂd yacryl ami de and sodi um’
pol yacryl ﬁﬁrﬁrcaelloida‘ ﬂzsterﬁm b@aesizmx @&r{glc?emoeszre.sal d |

y hydro%oIIO|daI #h ﬁe g et | C fo The board of claim16 -
wher ei’n sai d & 58?§ P %bTec ???ﬁﬁt?ﬁrﬁﬂcnm)conS|st|ng of
polyacrylhsﬂrpcbélogdaitmdtepbayacsyadn¢lyséc;hqrﬁ@anhqﬂin&5 al cohol ,
hydroph"thSBEKEEeEhéﬂ§1n90%¥%§£53'tQ@9§B§0”ates) partially- hydrolyzed

S

pol yacryl.a n [ ene ol y(al kyl ene oxi de ' A

" sanitary napkllr"ij'co PPsgﬂﬁrQﬁgnc;‘g%rb%n‘f %‘F%’n% ‘t%é’rY&ﬁ:’Plh"lfg%m ble, = -
absor bent chadns navprtaengoemhLuIOS|c fibers and partlculate hydrocoIIO|daI .
nate& I in a ratio of at

(cay); - CR (cxz)p-"?a’-_;l_
S C.= 0
1t
B s

15 : :
- “wherein A and B are éelectedufrom the group consisting cﬁ
-OR3, -O(alkali metal), -OHNHj3, -NH, wherein
- R}, R? and R3 are selected from the group
onsisting of hyérogen and alkyl having l to 4 carbon.
20 atoms, wherein r is an integer having a'value of O to:
‘5000, s is an integer having a value of 0 to
5000, r plus s is at least 500, p is an’ znteger having a
value of zero or l and q is an integer having a value of 1 -
_ to 4. - - _ |
25 - .. 14. The board of clainli3 wheréin said hydrophilic
' chains are hydrolyzed pélyécrylonitrile chains.
15. The board of claim13 wherein said hydroomnc
chains are cooolymers of polyac*ylamlde.and sodium
"polyaCtylate. : '
30 - 16. The board of claxm 8 wherein sald
' -'hydroéolloxdal material is a synthetic polymer.
17. The board of claimig wherein said synthetic
polymer is selected from the group consisting of .
_ 'polyacrylonitrile,_gfafted,polyacfylohitrile,'polyvinyl
35 .alcdhol,-hydrcphilit polYurethané, poly(alkyl _
| - phosphonates), partially'hydroljzad'polyacryiamides,'
sulfonated polystyresne, or pol y(alsylene oxi Ae).
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5, (;§§hst Q 01 gns. of hydrocolloidal material per gramof cellulosic

fi gaid board having a tensile-strength of at | east

t hi ckness of at least 0.3 nm and a Gurley Stiffness of |Jﬂmmm Im"m#ml
{10 . sai d board having been conpacted in a dry state t'o & density of

. at least 110% of the density of the. unconpactegégry board. 19.. A di sposable"
diraper conpri sing as an absorbent el enent ther a flexible, absorbent.
board. 15 conprising cellulosic fibers andJ'

1. particul ate hydrocoIIO|daI naterlal in aratio of at-1east 0.01 gns. of
hydrocol | oi dal material 18 d¥ Sanditaryl Inapkdinc compyisingapry Boardshabeny a

tensile strength ofefimdPainedecd, a [Mlddinla ”&b%@%&ﬁtOEOQEd' east 0.3 nm
and a Gurley Stiffness of Iess than 40 gns.; “sai

avi
conpacted in a dry state to a density of .at. Iea§Pm?fgﬁ}Bﬁ gg&gﬂ§ﬁﬁyf&Pe==
t he unconpacted dryambgpartizfulate hgﬂtocoleadhammnmeklaanmnnacuapipsoﬁga&s

an absorbent el emenjy déélerdacﬁl e 30! C(ﬁlz}ﬁ Qﬁi@talb&%ftg §39P Ll ggam

. cellulosic fibers an partlcu at e hyd St erial in A fa
. least 0.01 gms of it fhbeRfieri al per gramof 30  cellulosic

fibers; said board haVI ngafa twd AR H tedsidle |sQ%&Tn 8 ber ak, laast 10

! t hi ckness of at 0. nn] a Gurl y. St ff S Iess t ha
: .sai d board havi ng gé%/n z Hhehness (ﬂ‘i e@stq:o% 335““' ééﬁsﬁ °Sge§t
| east 110% of the Bkt fnesH omelesa:muaant@dgmsy. ;board. -

‘10 " said board having been compacted in a dry state to a
density of at least 110% of the denslty of the uncompacted'.
dry board. - )

19 - A disposable diaper comprising as an'absorbent
, element thereof a flexible, absorbent board '
15 o comprising cellulosxc fibers
and part;culate hydrocol‘oxdal material in a ratxo of -at
lﬂas- 0.0l gms. ¢ nydrocolloldal material oer gram of
cellulosic fibers; '
said board having a eenszle streng.h ocf at least 10
20 Kg/c=2, a thlckness of at least 0.3 mm, and a Gurley
Stiffness of less than 40 gms.; _
said board having been oompaooed in a dry state to a

- density of at least 110% of the denSLty of the uncompactec
dry board. o '
25 - 20¢ A catamenial tampon comprising as an absorbent

element thereof a flexible, absorbent board _
| _ : comprising cellulesic fibers
'and partzculate hydrocolloxdal material in a ratio of at .
least 0.0l gms of hydrocolloldal material per gram oF
30 cellulosxc flbers, '
said board having a tensile st*ength of at leas. 10
Kg/cm2, a thickness of at least 0.3 m, and a Gurley
Stszness of less than 40 gns.; _ .
said board having been compacted in a dry state to a
35 denszty of at least 110% of the density of the unconpacteo
' dry board
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25 .21.. &% A napkin as claimed in Cla|n118 subst anti al (;;;

Fef'ePence to Flgures 4 and 5, 6 and 7. or 8 and 9 of the
Drawi ngs. 22: A di aper. as cl:ai Hﬁgj n daim 19, subsqmmgm ,“II,
described 5° mnth reference to Fig 10 and 11 of the

.Drawi ngs. 23. - A tanpon as claimed in-Caim 20, substantially as
described with reference to-Figures 12 and 13 of the acconpanying EXamAngs;_

The Text of the specification has. been reprodced by potocopying the
applicants origina typescrlpt It ‘'may contain a fewanendnents. which are

B e RS e B SRl el alBERR' e ™
with reference to Figures 4 and 5, 6 and 7or8 and 9 of the L
accompanylng Drawings. ' '

_ 2. . A diaper as claimed in Claim 19, substantlally as descrlbed _
5 'w1th reference to Figures 10 and 11 of the accompanying. Draw1ngs. :
23. A tampon as claimed in Claim 20, substantially as described

with reference to Flgures 12 and 13 of the accompanying Drawings.

The text of the speeitieation has been reproduced by photocopying the applicants original
typescript. It may contain & few amendments which are difficult to read. The original
typeseript conta.'ming these amendoents may be :Lnspected on tho premises of the Pa.tont Office



