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'2120696 METHOD FOR, PRODUCI NG FLEXI BLE ABSORBENT BOARD S . | Thi s

““for @bsorbing fluids. In particular, the invention concerns;giaf &g
abgofblng body fluids such as catanenial tanmpons, diapers Hﬁ;@ pki ns
and the like, and is specifically 10 directed toward fiberous absorbent
bodi es which are easily handled in processes for manufacturing such

products; whi ch bodi es exhibit-increased aﬂsorbency as contrasted with
commpnl y used-fiberous bodies. The vast majority of body fluid absorbent

products 15 nom"@@ﬁ@ﬁg@ﬂﬁﬁ@iﬁa - hej mative stages, pads
of | oosel'y associ at ' éﬁgﬁj&&@%ﬂﬂ%&ﬂﬂ materi al s
suchas comnmi nut ed wood pul p fluff; rayon-stapre, cotton, catton linters
and the |ike. For generations, these materials have proven to be 20

. useful and éffective in dressings, di apers -and sanitary protection devices

in that these'materials are.absorbent, inexpensive and, in the case of

absorbent pgoducts v igh ﬂl!bfietntti%nV\QbBch!'nEhﬁeHﬁSHsfQﬁd%§é@§é@§‘t'a' peri od
.of time, these materials are flexi e cog%ortab

“enfortunately, betharing SFSMHSs & °ﬁgﬁﬁﬁygﬂééFFa B iﬁ?ﬁﬁﬁ*?%s*‘?%ﬁﬁhe
fact that pads rmupﬁzznqumatﬁrtm@tﬂmyehmdsalyonseonsabeddﬁcbmrﬁuﬁ materi al s

-are relatively Wpr ’ (f H13403"S0ER SLT £90LReADE: UBkhplite Mol

§i ngerly throug out a process. :
attenpts have FH tRRde 1a@ Wh?é@@etpﬁe §¥Pucﬁﬁﬂalslﬁ?%g*f%@aiﬁjthese pads

but in thelomi rdireodedtscmas flaeeoues kbsodseAtPEOdUES SyMbe:s ha fd ced ther
.l ess. absor bent {a e%f er . bl e _and hence rggrgsen onl v a copprom se

betmeen t.He exi ﬁ§ﬁﬁ?§@?uf°ﬁgm§H& REYF 48t FRR Products,

whlch bodzes exhibit increased absorbencv as contrasted
| with commonly used fiberous bodies. ' "\
— o The vast majority of body fluid absorSent products

15 now in use comprise, at least in their formative stages,

. pads of loosely associated fiberous and generally
cellulos*c ébso”bént'matarials such as ccmminuted woed
pulp fluff, rayon staple, cotton, co*ten linters and the

" like. For generaticns, ‘these materials have sravan £c. ke

20 useful and effective in d*esszngs, dlupers and sanitary
‘protection devices in that these materials are atsorbent
inexpensive and; in the case of absorbent products which
nust be worn by the user for a substantial ce*icd of time,
these materials are flexible and hence comfortable.

25 Unfortunately, balanced agalnst such highly desirakle
properties, is the fact that pads manufactured frem the
‘loosely associated fiberous materials are relatively weak,
-have little tensile strength and must be handled gingerly
throughout any product nanu.acturlng grocess. Several

30 attempts have been made to increase the structural
integrity of these pads but in the main, such attempts
havé,resul teéd in products which are aither less absorbent
or less flexible and hence regresent only a compromise
between the exigencies of manufacturing and the functional

v

|nvent|on concerns methods and products utilizing: fiberous -absorbent bodles|
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;Z-Ag[operties of 'the final product. For exanple, in U S  Patent 4,057,061
| ssyed\on Noverher 8, 1977 to Shigemtsu l.shikawa, a thi.n pad is described
" whifch, cdnpri ses conpressed cottony pul p fibers, the conpression being-5
ﬁ'to add to the structural integrity of -the pad. This advantage
't hgt andi ng, the thin pad, by virtue of the conpression, is . -
tially l'ess flexible and hence |ess confortable than prior products.
A simlar approach has been taken in U.S_éﬁuents 3,065, 751 issued to
Gunner 10 Gravdahl on Decenber 8, 1970;-"and 3,017,304 issued to A A o
Burgeni on January 16, 1962 with simlar results. The manufacturing b

probl ens rel at goperaPegr BENEn QLSRN VEr b\ S G @ @ihA%L eNh W &h the

devel opnment of_a serlgs g; $€Lluloslg mat eri al' s |cgr?| hi bit,_ substantially

15  increasedPabEBFpfr ¥/ pPBpettFRed B HITIRPYR Srherti ‘daltonSlitBeldtrYn.

. Exanpl es’ of sutbhikaeajabsthie péd. is addeckimdd wWhnisth compryisess descri bed

in U S Patent ' t o] at ] . OR . e 17,
1975; and the gggggﬁfgégdéégggg&y§$£%lE%%E{%hcéﬁ%:éﬁ%éﬁg%%ﬁgnz%e{% escribed .
in U S. PaBent $a89h81%e38ddnto 3tRE3sERECturakdinte IR idL RIS ®8dee on May -

'8, 1973 and ‘JUpRiZ: ad0FRagetnb Btk tBR BN, JRS%AGH dasr e Warbhel osDean .
et al. on June,, 6 1971. The

t | in the f f highl |1 abl e,
. and highly fl uFBgrg?@ﬁFF§§g?{’r§e§é! s gsggﬁganl{%g]ﬁs?%g%ﬁ#@or%’idﬁgﬁﬁgsee
- fibers with. theessreomfareabienthaabgoidenproahiers al ;A swicti Lz rappeoachood =
pul p. cotton of JlhBebhkEaknPLANCE. 2By ADR0I DEN6DOMN ML IACKEASRY

nf or t unaf el en such fi1berous

fluid retentive properties. m X1ng

. material 1Pt i Gravdahd ensDecsmbep: beokdTt and 3 (U Ld0brissnad o A.

distribution ap shkgeRascAadgesuseyt D&, bug ¢en, Dfn NSO NGeaiy 13501 bent
body for the. produc

: _ hg of.|ngerg§ti erelgg_ﬁgcorqgggl WLhere is need for
i nprovenent in the RBAUPABPARECBFIRGBY BRHF™P LR %‘%e"rﬂ fAREAT3F T FEed
- have increased to an extent with the development of a
series of cellulosic materials which exhibit substantially -
15 increased absorptive properties by virtue of chemical
modification. 'Sxamples of such materials are the gratfted
cellulosé copolymers described in U.S. Patent 3,889,678
issued to Pronoy Chatterjee et al. on June 17, 1975; and
the crosslinked carboxyalkyl cellulosic .materials -
20  described in U.S. Patents 3,731,686 and 3,838,585 issued
‘to Pronoy Chatterjee on May 8, L973_and June 7, 1975, and
in U.S. Patent 3,589,364 issued to W. L. Dean et al. on
June, 1971. These materials are in the Zorm of highly
swellable, and highly fluid-retentive fibers. It is
25 desirable to combine these fibers with the more
conventidnal_absorbent materials such as rayon, woecd puls,

.

cotton or the like to produce an absorbent body having .
increased fluid retentive properties. Unfortunately, when
mixing such £iberous materials it is not an easy
30 prucessing task to get an even distribution and this has
added to the burden of producing an absorbent body for the l
products of interest herein,
Accordingly, there is need for improvement in the
manufacture of absorbent bodies specifically directed
35 toward increasing the integrity of the bodies without

"sacrificing flexibility and, particularly when introducing

Y e et Eaveaabnsd Wt et Gia 49w vman weF S i i s e ol e =
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. toward Jncreasing “the integrity of the bodies without sacrificing

| "fI |b|||ty and, particularly when'introducing -3- chemcally nodified
absor bent materials into the absorbent body. SUMVARY OF THE INVENTION 5 In
accordance with this invention, absorbent material is now provided for body

- fluid absorbent proeducts which mat eri al Jms relatively high tensile

strength so that it may be handl ed during processing far less gingerly than o
10 prior absorbent materials. This high tensile strength notwithstanding,
the material chenxcakhglyodiéxe@lcbsntbeng/ME;eumadﬁpdmape¢hﬁnﬁ@sab@urﬁent '
préduct s mﬁthﬂ yany substantial loss in user's confort. Further, the
material of t |s invention is substantially nore absorbent, i.e., 15 can
absorb and retain greater volunes of body fluid, {han convent i onal

absorbents. Specifically, in asummxkuunf\mgg1nﬁvzummdMOd of this invention,
a slurry gf water with no nore than 0.1 and preferably no

nor et han. 0. 05% solids is forned 200 wherein the solids conprise
cel lulosic fibers hndapaprfianceteitlydthhisl inventiqn absgrbenth@atayialof

-;gg&h%gﬁogg;rknggggh ﬁ%eiaéh tertbaa etiwila)sa&&a&gfres g?@cd:eﬁlﬁ 81 .
i
forned from tﬁét§FEg5’ 23 re%gtgﬁ% n%%ﬁ& 5%"%&5% $hehaheonto a
-gﬁreeg and draayngethanﬂmédrdamhggwptécééuﬁmg(faﬁ lazsngﬁngéﬂﬁy\mﬁamwﬂ)ls
en dri a ent cent by
wel ght |t 80 of RELOE, 9“?%9*?”“%?55?% weiPls 5 (b ite, Sibehd
t eachi ng of 3Botwikhstandéngi okf etﬂétﬂ¥ya¥w§§|%$¢Rﬂ@4#ﬁﬂﬁ%ﬁﬂ&?#%}%mﬁmlty by
may be anorporated into absorbent products without any

substant;al loss in user's comfort. Further, the material
of this invention is substantially more absorbent, t.e.,
15 can absorb and retain greater volumes of body £luid, than
. conventional absorbents. ' .
_ Specifically, in accordance with the methad of this
invedtion,'a slurry of water with no more than 'f TLo0.1
and preferably no more- than . 0 05% solids is formed
20 wherein the solids comprise cellulosxc fxbers and
particulate hydrocolloidal material. The ratic of such
hyérbcolloidal material to the cellulosic fibers is at
least 0.0l grams per gram and preferably at least
0.1 grams per gram. A wet web is formed from the slurry
25 by such means as by depositing the same onto a screen and
| drawing the water away with the aid of vacuum. The wet
web is then dried, preferably to a water content of less
than . . 10.0 percent by wexght to foram a drv,_ : -
relatively bulky web. In accordance with the teaching of
30 this invention, the dry web is now increased in density by
at least . 10.0% and preferably at least . 50.0%
to form the board like web of this invention. Said in
other words, the resulting board@ has a density of at least
- 110% and preferably at least 150% based on the density of
35  the dried bdlky web. The increase in den 1sity increases
the tensile strength of the dried web. Surprisingly, this
-increase in tensile.stréngth and increase in density is
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Jd east’ 10. 0% and preferably at |east - 50.0%to formthe board ,
| k& web of this invention. Said in other -words, the resulting board has a
d'eg'fy of at Least 110% and preferably at |east 150% based bn the density

fX: the'dried bul ky web. The increase in density increases the tensile
ength of the dried web. Surprisingly, this increase in tensile strength
and increase in density is -4- acconpani ed by a narked and subst anti al
"decrease in stiffness. The decrease in s¥iffness is so great, in fact,

that the resulting densified web may be used directly in absorbent producE"

and will not significapt[y effec user' s .co f ably, the
densified web %?F?mﬂﬁﬁbfé.?%n§l %n% ?&ﬁ??@ﬁsﬁiﬁﬁ- g; efﬁeﬁaﬁ[e%r]
Conconmitantly,sthefteiss ey Bie fdemssase [in sriffnesshds sbogreas .girand :

preferably Iesg?I an, theﬂet£§§§}$] éegeggy R §led RRiyn %eleedﬁDfe

: néd herern pro uct haV|n e ahqvye set out
" paraneters candbéeﬁtbﬂué@da%@°¥¥ﬁ$ﬁrﬁf?ﬁﬁFﬁ%ﬁﬁ? i dgﬁSSWﬁP&h BR Y Heir.

densified gtatgesaee agéeuggansobéhfaiﬁjneters thick and preferably nore
~ than 0.6 m'llineter i ck. . The_i imp. f 5 S 1leS that :

“the densi fi ed web cgﬁegﬁr%%Yby'é}ble % h‘ﬁ’j%é) w%nlfl%g'v’éln heaag}et heli:@?ﬁ§ . .
absorbent el emsttength bﬁdgtflaaﬂtab%oﬁiﬁnn {ncﬁﬁnnom%ﬁﬁnmhm: By virtue of
| ts thi Ck“eSS’GQEQ%WS&EP&&?QN@Ma@é%b@tt@p%é% W dehenane ti e,

handl i ng of-the we facl]ltated fecause of |ts high.tensile =
strength and tHFSfPSaaéBoﬁﬁﬁﬁsﬁﬁﬂ“m}%Hﬂﬁt RIS 1 Qﬁt €188 EF

DESCRI PTI @b OFmdble PRAYE KGEalby defxne&ﬁ@era&%ntIKnrthéﬂ,tﬁapnndaaﬂ early
understood by [eferengg,t 0ob08 UERCLLD!LRaNELEYS fald WS sk ey
: ' forming and densifying webs whzch, in their densified
state, are more than 0.3 mxllxmeters thick and preferably
. more than 0.6 millimeters thick.  The importance of such
15 thickness is that the densified web can be employed as a
major, or even as the sole, absorbent element in a body
£luid absorbent product and will, by virtue of its
thickness, provide substantial absorbent capacity. At the
_ ) ‘same time, hanéling of the web is g’eatly facilitated
. 20- because of its high tensile strength and this is
accomplished without sacrificing user comfort.

BRIEF DESCRIPTION OF THE DRAWINGS

.25 The,inventién will be more clearly understood by
' reference t6 the description which follows when taken
together with the attached drawings in whlcﬁ-

Fxg. 1 is a-schematic flow ‘diagram of the process £o
making the strong, flexible, highly absorbent material of

30  this invention; '

Fig. 2 is a graphical representation of the
relationship bé£ween Gurley Stiffness, density and
hydrocolloidal content fcr the first embediment of the
material of this invention; '
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together with: the attaehed dramnngs in which: Fig. 1 is a schematic flow
dragrantof t he process for making the strong fl exi ble, highly absorbent

.material of 30 “this i-nvention;, Fig. 2.is"a graphical representation of

t he élatronshrp bet ween Gurley Stiffness, density and ‘hydr ocol | oi dal.

‘confent for the first enmbodi ment of the material of this nventi-on; Fi g.

3 is a graphical representatron of the same paraneters as Fig. 2 for t he
second enbodi ment of the materi al of this invention; Fig. 4. is a
perspective view of a first sanitary 5. rmefjkin i ncorporating material of
this™invention with parts renoved to illustrate the structure thereof; Fig.

‘5 is a transverse, Qs ectional viege f_the sa |tar napkin of Frg 4,
5F 3 g3 fpet 5h

taken al ong I'i ne 5-5] 55 8 %F?@ﬁ tTSRFSA S&cong §3ﬂ|tary 10
napki n i ncor por parageserat ési Bigo? tﬁcs tmwesecenﬂ\nmﬁaqumns eémshed to

~illustrate the EEQQQ?HE okhgﬁggf nbof J_gnjs a transverse, cross sect i onal
Fnof Fg k aron

‘vi ew:of . the.nap

line 7-7; ﬁ%i is a perspective
view of a thirtd sani Fify 45is ﬁaBRFﬁP$ﬁE6Y$dY%&Wrﬂfz% TSt SRNdtATH; s
invention ‘wst h habkinreﬁaﬁeﬁokﬂtlhéuﬁiti&faiPUEEﬁﬂiﬁﬂﬂﬁveddﬁameaﬁmnppgrQsIS

J h pki f k I I
o6 T 30 T Lo aReR R, E) Eate ek, LR AP ey ' RL Tmberin

of this invention; FFdg.13 is & transverse, crass-sagitianadl wisewodf thise

- draper of Fig. J.;Qntﬁ&gg fah Rdn! bECrid: 14; Ehiden ]@ldrﬁi 2 {peY SAsGLi ve view of

k a'partially rolled ta

k 1 ncof porating erial of this
i nvention: Fig. 1s a perspective vzew of a second sanzta*y.

710 - napkin incorporating a material of this invention with
A parts removed to 1llustrate ‘the structure thereof
Fig.: 7is a transverse, cross-sectlonal v1ew of the
napkin o;'FLg. §, taken along line 7- -7; _
Fig. 8 is a perspective view of a ehifd'sanitefy
15 napkin incerporetiné a material of this invention-with
- pertS'rembved to illustrate the structure thereof;
Fig 9 1s a transverse croes-sectional view of the napkin
Fig., 8, taken along line 9-9; . |
" Fig. 10 is a planar view of a diaper incorporating
20 the material of this invention; :
' ~ Fig. 1l is a_transverse; cross~sectiocnal view of the
~diaper of Fig. 10 taken along line 11-11;
| Fig. 12 is a perspective view of a partially rolled
tampon blank incorporating the material of this.znvent on

) _ 25 and

Fig. 13 is a cross-sectmcnal view of the E.ﬂ'sh
tampon made from the blank of fig. 12.

DETAILED DESCRIZTION OF THE INVENTION_

30 S .

: Reﬁe;riné now to Fig. 1, shown there is a schematic
flow diegram of the process for providing an absorbent
material in accordance with the teachings of this
invention. A slurry is formed in a2 slurry forming station

35 10 from a water supply 12, a cellulosic fiber supply-l4‘
and a hydrocolloidal particle supply 16,  The ce;lulosic,'

{

(¢



Fig. 13 is a. cross-sectional view of the fini&hed tanpon made from
thg k of Fig. 12. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30 Réferring
now t'e”Fig. 1, shown there is a schematic flow diagram of the process for
Mroviding an absorbent material in accordance with the teachings of this
invention.” Aslurry is formed in a slurry formng station 35 10 froma
wat er suppl'y 12, a cellulosic fiber suppt®™ 14 and ‘a hydrocol | oi dal particle
supply 16. The cellulosic fi ber may be any of the connDnIy used

cellulosic ma L gl I o] b pr f Orx
exanpl e, woodEgB E ﬁkagt ?é gg%r%‘ﬁ'ssé%g %‘?H ';(;}é‘f'n s%éé(# u ose eér*%eland
the like. It avajbabial Forpreserpent sproduets t4nd gnay M@Qd% vﬁqfnl n the

range of aboupyxaf 91&8 P804t p30P) EHELON; dradfed) her daydriiidtedecause of
bot h cost and aXi ity conside atlf s, wood I S QﬂbcellyI03|

fi ber. of choi CB*+$#8SRy d?%ﬁﬁ?lﬁ? %Teéz?r{%négﬂﬁﬂi} 10
vari ous pBysi cahtanueséeﬁ.betsfbimidﬁnhthegﬁmbé mﬁ)h;tmmalltfmrtm as used
herein, the t [ n r&d
ot or 1 2l | whi chobbe, 800, f1&Fong fn PEAGLEY Rfer 1B, s;'es iy .
powders, fibefgstoand| akeé abﬁlaszoﬁ%ﬁ%%ews#pnw Waqd, vt sbnis t‘mse 15 .

© particul ate hgdiagtbkotdgibart 62| shofeel sts of water insoluble, but water
e a e £he” BPRb8RRRLoRaRT e sPL e fRR D SR, 16 R B, e -
dry formlé@nd werpeesepbpsjcaboandichenicabufodus: i kil heeghnd viesd ght .
s o ot cofSEUCAE bn, B8 Lad BEELLE) Erf Cuiy [WeeIRORL) dere
fibers. " particulate are meant’ to refer td material whvch is made
up. of - discrete.upits_of variocus shapes such as powders,
~ .fibers, or flakes. ' In accordance with this invention, the
1s particulate hydrocolloidal material consists of water insoluble,
' but water swelleble, polymeric substances capeble of ebsorbing
._uﬁmer:hlan‘amnxﬂ:whﬂﬂxis at least UmztﬁmeS'uueuedght<ﬁ?the
.uwhoaﬂload;mrtnﬂss.nzthe<hy'ﬁmm1amiis;meﬂamblya&mmt
.. 15 %o sbout 30 tMEB ﬂned:yveigﬁ; Pna&n%bly,imelnnkn—
20 colloid‘particlesnare°in the ‘shape of fibers and may be convenient-

ly'dbtanuxibw'chemicalxyxmxuﬁyhu;celhmkmﬁc fibers. -
Such material may be described chemically as having a

backbone of natural or synthetxc polymers with hydrophilic
groups or polymers containzng hydrophilic groups being
25 chemically bonded to the backbone or in zntxmate admixture
' therewith. Included in this class of materials are such
modified natural and regenerated polymers as
polysaccharides including, for example, cellulose and
starch and regenérated cellulose, which are modified by
30 being carboxyalkylated, . phosphoncalkylated,
| sulphoalkylated, or phosphorylated to render them highly
hydrophilic. Such modified polymers may also be
crosslinked to enhance their hydrophilicity ané render
them water insoluble.



- graft copolynerlz lon tec

.to 4 carbon atons,

an-i nt eger ghavirlg (ayy3! ue {f&l (C‘lz)n ﬁ‘*z

v "™ ewm¥wm . srm ot ve MRl NP et 9 v - o edlTA dmett

‘or ‘synthetic’ ponﬁErs wi t h hydrophilic groups or polyners cont ai ni ng

- hydrophilic groups being 25 chem cal | y bonded to the backbone or in
. intifate adm xture therewith. ."Included in this class of materials are such

modi fied natural and regenerated polymeérs as pol ysacchari des including, for
exanpl e, cellulose.and starch and regenerated cell ul ose,- which are nodified

by 30 being carboxyal kyl at ed, phosphonaakaIated sul phoal kyl at ed, or

phosphorylated to render them highly hydrophilic. Such nodified pol ymers
may~al so be crosslinked to enhance their hydrophilicity and render them

-‘wat er insol uble. Th@se Tsane palys udhaxdciEmamayealisy sakve,séeve, for

exanpl €, as thgy 2 kongs OphO Hteﬁgbﬁéiﬁgcdnvwﬂay'd@aeetbeiyﬂa¥ Reibepded by

ues grafte pol ysaccharides and their
net hod of - nanuRa¥t Be el %“de%rﬁYd%%%§$tﬁRPq¥YW9 235408 teRBniguess, 034<Nssued

; OnlAUQUSL '8, dlgfﬁftﬂdpﬁoK-s£*ﬁﬁi$ﬂd¥sGﬁfdﬂthéﬁrimﬁihoheoﬁemehubedtafe .

. po ysacc ati de_chai;ns hayi t-her.e ? in.of the
.gener al E’rrul ﬁrfeF?fcib f‘% "2 % d%iiteé‘% seﬁ eict é@rsl‘3 gsﬁgg gpoup
:.gon5|st|ng of- Auguspe85];97txa¢ma4|angug§;eqngqt dlor @pd. WA¥r BBn [err] -and

[err] are sel cghgdr LheNT bhCodl pudeopisl & | i s Mudiiogen-anded! kxbrbax! ng 1

b IS, an | nteger haV|nQ ' de of O to about
5000, s is-an FnP§3§P°Hé Fﬁgcggb%I%% e Lo 759 25000, r plus s is

at "l east 500, p an i nteger hawyng—a val ue of zero -e# I and ¢ is -

'L, : .i = o;—d§L;" - :12 "*Js.'.

‘where;n A and B are selected from the grdup consisting of
15 -OR3, -O(alkali metal), -OENH3, -NHj, whe:ein
RL, R2 and R3 are selected from the group _
consisting of hydrogen ané alkyl having 1 to 4 carben
atoms, wherein r -is an integer having a value of 0 to
- about 5000, s is an integer having a value of 0 to about
20 .5000, r glue s is at leas: 500,'9 is an integer having a
' value of zero or 1 and ¢ is an-integer haVing a value of
to 4. Thé preferred hydrophilic. chains are hydrolyzed

(313
0

polyacrylonitrile chains and ccpolymers of polyacrvlami
and sodium polyacrylate ) '
25 - In addition to modified natural ard ragene*ated
- polymers, the hydrocolloid particle component of the
densified layer of this inventicn may comprise wholly
. synthetic hydrophilic particles. Examples of those now
known in the -art are polyacrylonitrile fibers which may be
30 modified by grafting such moieties thereon such as "

. polyvinyl alcohol chains, polyvinyl alcohol itself,
hydrophilic polyurethane, coly(alkyl phosphonates)
partially hydrolyzed polyacrylamides (e.g.,
po1y(N-N-Dimethyl_acrylamide); sulfonated polystyrene, ox

35 poly(alkylene oxide). These highly hydroohxlxc synthetic

- PlAbemapee -

Such material may be déscribed chen1ca||y as having a backbone of natural (3;2)
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hydrol yzed pol pedyplexsi tey. be. Qoshﬁ@e?(hwl\bmemlwma@aylmmentﬁusrmtén*

synthet{gne §s3%rosQ§H$§§hEyb%nﬁggf?ggélg These highly hydrophilic

mers
as crosslinking or ﬁ%&r&ﬁ}é“ ostRe LBRFEV 08

pol ysty

The preferred hydrophilic.chains are hydrolyzed ‘pol yacrylonitrile

and copol yners of pol yacryl am de and sodi um pol yacryl at €.

25

Naddition to nodified natural and regener ated pol ynmers, the hydrocotl oid
past.i cl e conponent of .the densified |layer of-this invention may conprise

synt hetic hydrophilic particles.

Exanpl es of 'those now known in the

pol yacrylonitrile fibers which maygbe 30 nodj fi ed by grafting

i eties thereon such as ponV|nyI al cohol chai ns, pol yvinyl

al cohol

hydrophi | i ¢ pol yur et hane, pol y{ al kyl phosphonates ) partially

Keother chenlcal treat

ts such

hygepcolieidal Rttt $ihsal

~particles and taha \weerwaftre(tmmunplshggnés 16, d6¢ dRd l2spesdpetiivdly are

al | . conbi nfﬁd I n the iﬁ urr E‘Ogm\}@btﬁ% #Hg ét g{aniRé”;éa%aWifoW%H

t hen conveyed
the conponents a mhﬂnxxﬂwhmp% aSetb@ntcth@HeéothaGanﬂel%lU@r@ Wl

roportlons of

rises no

o e "t han. aboutg éﬁ—nﬁ 5&&%% ala' y %ﬁeneespbbemoaboaé e cOnSSIesedids,

e.g., fibers an

Preferah .Sl urgé 6fngrlses abpout 0. 05 fo

0.01% sol i ds Wltth@ a?dd’tﬁrYD aGPOA)"Hé’l‘:ﬁQltlﬁé éBnEEﬁFrE Fbi CRMPEHEEY 1Y ds

are control.l ed mebecuah tdbRdUEADI.Q ahdaprietarhblyOhognars ohahyabocol | oi dal

materi al

- 0.1 grans ggf% ‘Fno lllﬁus:.!??y%r?dy%g'e nqné5pargasi§é?b%r§£ikww abQUt
art and aSSOC|eEkutnmthMQuiaﬁﬂ abyitn§ . Qﬁ fobPeldsnepdids W1~h about
0.01% being the concentrate of choice. The solids are
controlled to be in the ratio.of at least 0.01 grams of
hydroéolloidal material per gram of cellulosic fibers and

15 preferably at least 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 £fibrous webs.
In some instances it may be prudent to form the slurry at
. a high solids concentration, e.g., about 1.5% by weight

20 solids and then dilute the slurry with the addition
further water to the desired concentration. It may

cf
also

be cenvenient to premix any'of the ingredience in any
other combination prior to forming the €inal slurry.
.Irrespective of how the slurry 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
“econtinuous belt and naxntaining a pressure differential
across the faces of the belt to draw away a praconderance

of the water and leave a loosely compacted wet web Of

30  cellulosic fibers and hydrocolleid particles in intimate
mixture. At this point in the process of this invention,
it is desirable that the web have a solids content of not
more than about 50% by weight of wet web and not less than
about 2%. The wet web is passed by means 24 to a drying

3s station 26 wherein the web is next dried to a water
content of less than about 10% by weight and preferably

e amw raen 1T L0 G e AT PRI Rat 6 s dnatie M dae e e bt SN in . @
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1n.sone instances it may be prudent to formthe slurry at -a high solids =Qi/)
toncentration, e.g., about 1.5% by weight 20 solids and then dilute the ™
-slurry with the addi.tion of further water to the desired concentration. [t"

'.nay al so be convenient to prenmix any of the i ngredi ence in any other

combii nation prior to formng the final slurry..-lIrrespective of how the
slurry is formed, it is next 25 passed to the web form ng station 20

where a wet web is forned, for exanpl e, bygdep05|t|ng the slurry onto .a

~continuous belt and maintaining a. pressure’differenti.al-across. the faces of .

the~belt to draw away a preponderance .of the water and | eave a | oosely

conpact ed wet wel Ofth . abS%'tl ghosi. gﬁgi‘bg{. iﬁgq“@'d‘ﬂ PR dHA R GsBhg .n

intimte mxture. At 0|nt int is invention, it .is
desirabl e that QQﬂéﬂmﬂﬁth&Fé aXBONRJ4NCERE AT E FUGHtas e ABRHY H¥o e 2509 by
wei ght of wet wafrcuth MelanseSs tharhabeotm28¢  Hoe abt, veledtrigagsed by

reans 24 to a dryi.h tion,.26_wherei dS next dried to a
wat'er cont ent 6?y 5&§nfﬁaﬁ°§§3dtgf%@mbﬁaﬁglgﬁtgﬁﬁgfgheTerably -9- less
than about %%  Suc/They Eredussy lesvingodpyisaecsitacion 26 uiHrierme hadiivedyown
- the art such i3 gpy mﬂw'baqrbeaaxkhmuabla?amzéo fds 41 J gadadwot

air, electrlcal 'stance coi | S, .Steam cans or oduct

| eavi ng dryi ng &&nfieh SEEFength 2BLadsvenyy| S‘F’i’?"afﬁ*%k‘:?ﬁ%ﬁﬁe ‘F‘ke mat eri al -
‘whi ch has only nm:idﬁ:raa‘lrﬁrigeri.wsl &n&bgemgyhdaaﬁhashmd!ym@der'mielc;/rma:babl e of

mai ntaining it rlt ri.ng dl d y@&% S very
stiff and, Wmlsb arf1£da'ﬁ'l %B’%% b% JA@-S} gflggs {éiﬁg‘g?brge us‘edi(%rec y in a
sanitary nbﬁpkl n:annqm rﬁel awse@o@}rﬁlcmld abser Banitarpduepkimienh sknilrme worn
‘by-the user-in gy ﬂlftﬁ@awso@wneep%aa&hf VREER Wk ko CBYISRoMH 65 the

user ‘in that the hzgh degrae of stxffness will cause great
user discomfort and’ prevent the product from confor aing to
the body, this latter feature causing the rssulting
15 'prodﬁct to fail prematurely. Typically, the dry web has a
density which ranges £rom about 0.15 to 0.3 gm/ce, is _
" about 1.0 to 2.0 mm. th‘ck, ha’s a tﬂnszle strength of from
about 10 to 100 Kg/cm? and has a Gurley stiffness
“value  of about 25 to 40 gnm.
20 .- In accordance with this. 1nventzon, the dr? web is now
péssed via conveyor 32 to a compacting station 34 wherein
the dens?ty of the web is increased to a density of at
‘least about 110% and orefe*ahlv to at least abouu 150% of
" the density prior to compact11c. In order to accomplish

DS -25- this high level of compaction and have the increased

IR I R TYCY I

e mles o

density be permanent, i.e., have the compacted board take
. o a permanent set, a Very ﬁigh pressure nust be 2applied to
. | the dry web. ‘Generally, a pressure of at least about
.30 psi should be applied and more preferably the pressure
30 Should'be'at least 150 psi. While the compacting pressure
could be anoiied'by several means such as by passing the
dry web through the nips of two or more pressuré rollers,
it is usually preferred to obtain the compaction by use of
a hydraulic press which is deszgned :o deliver such high
35S  pressures. '
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di sconfort and prevent the product fromconfornming to the body, this
. pr feature causing the resulting 15 produect to.fail prematutely.
“Ngpically, the dry web has a density which ranges from about- 0.15 to 0.3
gicc, is about 1.0 to 2.0 nm thick, has a tensile strength-of from about
10 to 100 Kg/[err] and has a Gurley- stlffness val ue- of about 25 to 40. gm
20 : In accordance with this inventi 889=the dry web i s now passed via
conveyor 32 to a.conpacting station 34 wherein the density of the web is

i ncreased to a densi of at, |.east abou 100 d pre | east :=-

about 150% of the d t ﬁﬂ%%ﬁn 9§5ﬁ5 Fﬁ Sra%%sEaxﬁ%%%g%llsh 25w

this high Ieveﬂhxﬁhean&nﬂnka1sﬂnﬁdq&heashsomeereéssq tikati of bkeper manent,
i.e.... have t 8 n hy ressure
‘must be appl eﬂﬁtfé‘*‘%&f*4&3’"‘&&?é?ﬁﬁ?aﬁa%?eésﬁ?%Yo?a““?“éat'?%ﬁout 30

. psi shoul d -be el kxﬂ%*ﬂﬁ%ﬁﬂk?iwkﬁ%aﬁ%@?ﬁﬁﬂﬁélpﬁ§§§EFét3® FQROEFSPR at

|l east 150hp§i bncWﬂl @;tmiﬁm«il ftgxeo[?b&@a[]cﬁnﬁgubd’obés?pphneddby tsenetal
means such as t he thro t he ni -

__pressure roll er‘i"’é)? glfsﬁﬁﬂﬁ%ygp\%eertreéﬁ’gﬁ 55‘?5?'%%(% § ﬁ%ag{’ n by use

- "of "a’ hydraulic ¢mzmamuwal1ylzedunagﬂuhttstnﬁﬁmessn sbhhnhmgheSSn pressures.

The resul L1 ng, CRERAR Sl HaSfe SHIRIANIA S kN the! EBRERE LA BOGLD o5

conpared to tha unco ed so can be eaS|Iy andl ed ;
while still nmaiof a’Fhﬂ-ﬁgl'l‘{%n%ltC?'Ucit%rﬁﬂ ﬁlrﬂ’@@rﬁet Fhatrdt maYsoR ¥SeCnot yet - a

underist oodjgt hedPOéf@@JF:]«}J Lk@iﬁ&?@dséay ml | rid @t lcomgrieatlivyn BeR@aSing the
tensile strength of the boar ra l.ca uces the.s |ffn When
“made in accor da¥RECTREHE (S ‘?‘é‘é ‘Hg”ts eﬂy "’85ﬁpaér§8“bo§?§ of this
invention'is'sosmbstaﬂtfalru5ertdxsgpmﬁpn¢&ed :

Example 1

15 A series of saﬁples are_prepared.héving various
ratios of hydrocolloidal particles in admixture with wood
pulp. .The hydrocolloidal particles employed are those
described in the aforementioned U, S. Patent 3,889, 678 and,
specifically, ssmple number 4, in Table I1, of that

20 patent. This material is a ceilu;cse graft copolymer"

consisting of a cellulose backbone having'grafted thereto

polymer moieties consisting of co-golymers of_éodium
acrylate and'ethylacrylate in a2 weight ratio of 19.8 parts
by weight cellulese to 33.9 parts by weight of :

25 poly(ethylacrylate) toc 46.3 parts by weight of noly(sod'uﬂ
acrylate). This hydrocollold is in fibrous form with the

" fibers having an arithmetic average £iber length of"
approximately 0.8 mm. In the case of each of the sample
_ blends, the following procedure is employed: '

30 The_hydrocolloid and the wood pulp are.dispersed ia
water to yield a slurry having a consistency of 1.17% by
weight solids. One liter of the slurry is placed in a
handsheet mold measuring 7 3/4 inches by 7 3/4 inches and’
manufactured by the Williams Apparatus Company of

35 Watertown, New York. The slurry is than diluted to a



T W et 1

IO- dlrectly, wi t hout ‘any grinding or comminution step, in. absorbent
products whi-ch are to be worn without any substantial user® disconfort.

Exaane 1 15 . A series of:sanples are prepared having various ratios o

of hydrocol | oi dal particles in-adm xture with wood pulp. The
hydrocol 1 oi dal partictes enployed are those described in the aforenentioned

U S. Patent 3,889,678 and, speC|f|caIIy sanpl e nunber.- 4, in Table IIl, of:

that 20 patent. This material is a cellulose graft copol yner conS|st|ng
of a cel | ul ose backbone having grafted theddtro pol ymer i eties consisting
of ~Co- pol yners of sodium acryl ate- and ethylacrylate in a wejght ratio of

19. 8 parts by wei ht cel'l ul ose tq 33. arts by weight of 25

pol.y(et hyl acr y| RIS EMY PH&-0L btbw\/ér@gﬁtltoﬁ%éﬁﬁ(s@dawwm%u@)t‘: Thi's
hydrocol | oi d i sthe grdurediird @e® Wuth inheAbPlestahaykaomeihad itinpidsr. .

_average .f.1 ber Iteﬂgt;hﬁelagﬁrq gmat %J%gghgyénﬁfi'sggtapgggﬁsseaﬂogﬁ%h of the"

sanpl e bl ends, oW'ng "proce
hydr ocol | oi d arE:FQ‘h’etmlrml geavdngi epoesectlydnovaldoid tvgodi phlp stebry

-havi ng" a. copsi sianmg of - sb1idé Qﬂbn‘t%'n&hb‘s‘ibeE @ebégégroﬁftt{%ﬁ Yy, 1's

pl aced .in a hangsheet nol d neasuring 7 3/4 inches i nches an
manuf act ur ed byr T1He&' 8K 1§2S LY iEhnbaAy ter QBa‘dﬁvﬁ%ﬁt%HW?°?ﬁﬁvq%rk

-The slurry is tiemouvs |edcabs ovaxer aﬁﬂn&h&heﬁeyeef-ﬂ 84% by ypt@itasdids in

wat er

| d dar d_Method 050 1
AT g |l Y Pk Bl B TRERL, 21 O8RS A L N

et hydr ocol | oi & AR sied .5 TbﬁavﬁﬁglalSSISgsﬁéonl@ﬁtycﬂrqﬁnnn 5= 78

based on t1@ wejonsdsteleotia g %eh‘s%&@g Wth F)%@{—éﬁf 1 bogELss and

'squeezed toe renove ?(%ﬁss Iw%te1 and th r| .ed in_ah air cisculated

ow recor-s values of the tensile s:reng.ﬁ
-as-a. function of the hydroccllozd particle content for
boards made in a;cordance with the above procedure. The
tensile strength to break is determined with an Instron
15 Universal Testing Machine by sétting the jaw distance at
+ - 10.2 em and pulling at 2 cross-head speed of 5.1 cm/min.
The values for tenszle strength in Table I are normalized
by dzvxdzng..he tensile strength to break hyv the cross.
sectional area of the board (i.e., the section
20 perpendicular to the force applied).




M™\to a water content of about 2.0% water, by weight o0f the dry-material.
esulting stiff, lofty product is 10. . conpacted to wvaryi-ng densities
Dfhydraul i c press. Table | bel ow records val ues of the tensile strength
a/function of the hydrocolloid partlcle cont-ent. f-or boards nmade in
accordance with the above procedure. The tensile strength to break is
determned with an Instron 15 Uni versal Testing Machine by setting the
jaw di stance at 10.2 cm and pulling at a c+gss head speed of 5.1 cnimn.
The val ues for tensile strength in Table are normalized by dividing the*
tensile strength to break by the. cross sectional area of the board (i.e
the section 20 per pendi cul ar to the %E 16€r-appl i ed) . -12- Table
TENSI LE STRENGTH VS. DENSI TY .( GRAFTED LLUECSE) Normal i zed (Kg/[err])

. Jaw Di stance 10.2 cm Cross- HeapknSpee dTRenbTe ST fenElTy
. Unpressed Sheet - .- Pressed Shemeirrkly dennakck®) d Concentrati on Tensil e

‘Density §- Tensi |'e. Densi ty %Isbmah;ed%{b,yc'ﬂel ght) (Kg/ecn )(g/lcm
(Kg/cm(g/cm Increased 15 , 0 109 0. 45 112 0.51
+13.3 20 .. o 35:. .0.22 . Jaw Ddstange5lP.2 cm 127.3 30 - 30
- 0:20° ¢ 53 : o"ao .- 100.%rosg-flead Speed 5.1ogn/mipg,. 19 ' 38 0.31
: 63.2 50 0 18 ' 38  0.28 55.5 20 60
22 % Unoyessgd Sheet _ Bressed) Shget 24
0.30 ' oncentra g.on TEn%gie Densfi Teééélg Density - % Density
(% by Weicht) (Kg/Cm ) (g/cm ) (Kg/cm )(g/em ) Increased
is5. .0 - . 109 0.45 . -112. 0,5t - 13.3
20 _ 35 0.22 .75 0.50 127.3
30 . _ .30 . 0.20 ' 53 0.40  100.0
40 25 0.1 38 0.31 - 63.2
S0 25 0.18 38 0.28 S5.5
20 _ 60 . 2 0.17 28 0.2% 70.6
' 70 20 g.18 | 24 0.30 66.7
80 12 0.15 1> 0.29 - 93.3
. 90 12 . 0.15 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 t0 0.22 gm/cm3 when dried and
uncompacted. In contraskt, the 100% pulp board has a
density of 0.45. Concomitantly, the tensile strength of
30 the uncompacted board is low, varying for thess samples
between 12 to 35 Kg/cm? as contrasted to 109
Kg/cm2 for 100% wood pulp board. Upon compactiag and
increasing the density by from 55.5 to '127.33 based on the
original density, the tensilé strength has generally
35 increased and, in the case of low proportions cf
hydrocolloidal material and high compaction (e.g., 20%
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- consi sts of cellul ReS9¥ies (9 _
. of substitutionadiosbofit hdroest hmdateigadt igespinpeamankudeoustyl weose

Tterial vas OBPSEnodtTe PR Ef e e RS iRl ey DO

90 . - 12 0.15 . 10 0.28 86.7. 25 As can be -
seen fromthe above Table, the boards nade -with t he- hydrocol | oi dal ' 24
~particles exhibit a relatively |ow density of fromO0.15 to 0.22 gnfcnB wher—"

dried and unconpacted. . In contrast, the 100% pul p board has’ a density of

- 0/45. Conconitantly, the tensile strength of 30 the unconpacted board is
“low, varying for these. sanples between 12 to 35 Kg/[err] as contrasted to

109 Kg/cnR-for 100% wood pul p board. UpQR jconpacting and- i ncreasing the
density by from55.5 to 127. 3% based on the original density, the tensile
strehgt h has generally 35 I ncreased and, in the case of |.ow proportions
of Hydrocol | oi fpdro@éPIofd @&yl 1T« tPelctddn(s. @he 2OABile-d8rength
hydrocol | oid a 011%7 3% C¢ rg;ac&'e%;) <« the tensgil g str,engt h approaches that
of 100% wood ptFp- %%?%% gk'ﬁn. wood PUARSEPRES«of sanples are
prepar.ed_having.-various ratios of hydrocalloidal particles in adm xture

of the precee

"am#th'modd:pu[8$§3ﬂ$@55@nples are made and tested fol | owing the procedures

| e mﬁtg t he exception that the hydrocoll oid enpl oyed.
STARHAA AF SHEETPEZRHoRGITETAY FAFEAE0 a degree

and is 15 sopuoegduresn ofidehe tIrecestinmegkansdgalwdthCtheTaykepkicn

.summeri zes thepkgeUbhé RfatdolRstd NhfoddeTRnsamRisess Fakhg1bke20

TENSI LE STREN VS. DENSI TY Normalized (Kg/[err :
10 F%ELgrs having been carboxymeé%}latgg to a degree cf

‘substitution of about 0.7 ¢a:boxymethyl groups ger
;nhydrous.glucose_unit,ahd having been insolubilized bv
'crosslinking. The hyarocolloiéal material was obtained
._ffomlthe Hercules Company of Wilmington, Delawars, and is
15 sold by them under the trédemark, Agqualon C. Table II
'   summarizgs the results of the testing of these samples.
~ Table IT
20 . TENSILE STRENGTH VS. DENSITY
- - ) ' (CARBOXYMETHYL, CLLULOSE)
| . - Nommalized (Xg/cm?)

Jaw Distance 10.2 em

- 25 ' ¥ Cross Head Speed 5.1 ow/min .
o Unpressed Sheet Pressed Sheet
_ Hydrocolloid i
. : Concentraticn Tensile Density Tensile Censity % Density.
' - -30 (3 by Weignt} - (Kg/em ){g/cm ) (Kg/em )(g/cm ) Increased
. o - 109  0.45 111 0.51 13.3
2 - 33 0.21 22 0.36 71.4
_ 40 34 0.21 49  0.32 52.4
33 60 38  0.22 . 56 0.28 27.3
80 82 0.27 oo 72 0.32 18.5

%0 - 67 - 0.29 70 0.32 10.3



SR I FINTCEVINITIN )

~Jaw Di stance 10.2 cm 25 : Cross Head Speed 5.1 cmimin

japr essed Sheet - Pressed Sheet Hydrocolloid Concentration ° Tensile
si‘ty -Tensi'le Density % Density. 30 (% by Weight) . (Kg/cm(g/cm
(Kg/cm (g/cm) Increased -0 109 0. 45 111 0.51
/3 20 33- 0.21 - 22 0. 36 71.4 40 34
0.21 49 0.32 52.4 35 -1460 38 0.22
56 0.28 27.3 80 : _ 62 Q. 27 _ 72 0.32 18.5 90
67 0. 29 70 0.32 10. 3 -14- As is shown in Table Il, agaiT -
t he hydrocol | oi d chat & nsmewiobn dlamle Hel uregRfmdied hydgosopdeid s

substantially Leweaiﬁﬁaai t¥atdafh Al eh MR S Raded n@d aa substantial ly

| ower tensile strength, "By conpacting 5 t’he hydrocol | oi d cgntaining
board, even tosab$5¥ﬁF%§%¥ H%Faé%ﬁ%&iﬁeﬁﬂaq RUE%s o095 P ﬁggﬁérgre
general | y si gnaf@canshystantbably Idwer i senmide mrmgrhed By kbepaargagof

5 ot et W e g T

| .5 gnms of par es
Unconpact ed bomederabei dggveeyi b ctrrehle AtzangUis (ral gedesalily ose
hydrocol | oi da"sl’i’gﬁit%ﬁﬁgﬁ?eiﬂ?{:?@@é&ﬁ iThild is at GrerRuNdel Brarmlee 1 and
are conpacted under the intluence of varloys dqg*hes of ,pressure i.n 3

iI”s

hydraul i ¢ pres¥2ngehefGeraytaen s bR RAF RY of s VEERE o8 G 3

neasur ed usi ngparGieley Stéeffnkess Teisamrl . o rod ryrdatcasd irde )

i nstrunmen

nanufactuisgegﬁﬁgéég}%a Eércaggsyogfwgsgyﬁufgk "New York. In essence, this
- Example 3 | _ .
Uncompacted boards having varying concentrations of
grafted cellulose hydrocolloidal particles are preparad in
15 accordance with Example 1 and are compacted under the
influence of wvarious degrees of pressure in a hydraulic
press. The_Gurley'Stiffness Valuye of the resulting becarzd
is measured using a Gurley Stifiness Testor, (motor
. operated model} manufactured by W. & L. E. Gurley of Troy,
20. New York. In essence, this instrument measures the
\ externally applied moment required to produce a given
deflection of a strip of material of specific dimensions
fixed at one end and having a concentrated'load appliéd o
the other end. The results are obtained as "Gurley
25 Stiffness” values in units of grams. .As used herein, each
' strip of board tested was 3.5 inches by one iach. Table
III summarizes the results of these tests and these data
are further illustrated graphically ia Fig. 2.

-a
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exter nal I y appli ed nonent reqw red to produce a gi ven deflection of a strip
of material of speci fic .dimensions fixed at one end and having a
‘concentrated Load applied to the other end. The results are obtained as
"Gurley 25 Stiffness" values.in units of grams. As used herein, each

stfip of board tested was 3.5 inches by one’inch. Table Il sunmmarizes the
results of these tests and these data are further illustrated-.graphically
-in Fig. 2. -15- Table 111 EFFECT CF DEN${JY ON GURLEY STI FFNESS (GR’AFTED
CELtULCSE) 5 : : Hydrocol | oid Pressure * Concentration (psi)
Y%by-Yei g 20 40 . 60. .80 90 0.0 Qurl ey (gn)
38.6 33 4 31.4 25.6.°25.3 10 o Density (g/cc) .22
0.19 0.17 0.15 0.15 %1 ncrease Table III0 0 o - 0. 0
35.7 . Gurley (gm & EFFECT CF IENSATY XB. GURLEYISIZFRNESS 6.5 Density -
(g/cc) . . 0.32 0. 30 0.27 0. 3GRAFTED LELRYLCSALr ease - .45.5 57.9
-.58.8°°106.7-°80.0 15 - 107.14 .. @urley (gmp - . 12.5 9.7 8.1

4.2 - 4.3 Pensity (gl cc) Hydrocoblq;.g 0. 39 -0.38 - 0.36 -0.35 Increase
§3.6 105.3 1EX®S8uLe) 10, 0D . geatmatien 5 -

7.7 5.6 - 3.44BSR o Dpen
% | ncre@%e

5 | 131 6 1 0. 1867 249
aurley (gf - % ""’1 St 2 s Pk $ §§> s
0%51 0.50 0. 4 g/ncr ease g 392
220.0 220.0 3@""6 '_ flé—?y(wll] 17.5 7. %'_-mlﬂ 3 = 1.9

25 Density (g/cc) . Density (g/cc) " Q.35 0,39 dl297 0.81560.87 56
. _ $ _Increase ' 45,5 57.9 58.8 106.7 80.0
1s - 107.14 Gurley  (gm) S 9.7 8.1 4.2 4.3
178.5 Gurley (gm) 8.8 7.7 5.8 3.1 2.2
' T Density (g/cc) 0.46 0.44 0.42 0.42 0.43
20 . $ Increase _109.1 131.6 147.1 180.0 186.7
_ 49.9 —. Gurley (gm) 3 . 5.4 4&.I 2.I 2.3
: Density (g/cc) 0.51 0.52 0.50 0.48 . 0.48 .
S $ Increase . - 131.8 173.7 1%4.1 220.0 220.0
25 _ Density (g/cc) - 0.56 0.59 - 0.57 0.56 Q.56
§ Increase _154.5 210.5 235.3 273.3 273.3
- 5353 ~ Gurley (gm) : 6.9 4.9 3.2 2.0  L.8
: Density-(g/cc) 0.62 0.67 0.668 0.65 0.6
% Increase 181.8 252.6 288.2 333.3 1340.0
- 30 - _ :
As can be seen from these data, the uncompacted
’ boards exhibit Gurley Stiffness values of over 25 gm and
in some cases aover 30 gnm, these values representing bcard
2 which is relatively stiff and which cannot be used
_ - 35 directly in an absorbent product. However, when in
L . 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



% lagcr ease 154.5 210.5 235.3 273.3 273.3535.5 - Gurl ey
S\ L 6.9 4.9 3.2 -2.0 1.8 Density (g/cc) =~ . 0:62 0.67
0.65 0.6 %I ncrease 181.8 252.6 288.2333.3 340.0 30 As
& seen fromthese data,” the unconpacted boards exhibit Gurley
Stiffness values of ove-r 25 gmand in so cases over 30 gm these val ues
representing board which is relatively st & and whi ch cannot be used 35
directly in an absorbent product. - However, when in accordance with the

teachings of .tig &Rvenii de, | g boar.d _are _ingreased by .-.
conpaction under p?,essuéeogi/eévé;l ues, o %ﬁrﬁgﬁffé;qtsoﬁltg% ifﬁ'g?‘éé% ,aB_ sed ‘ew
. the unconpact eB¥ePRi #1524 (Feresh e yimabsarbents predusitagl yIZ0will decreases
to val ues ranghoged rewad 7tife gledieate |WAT ley bt8 f@MessAakhigag val ues the

board i iteg 1Pl e . b d di tly i bsor bept ducts. It
Vit b norea TREFe TRy ABhIRh o Gl sirkald L aiRh Ry, Rogrrgse |

-al though n®t pimpéersbttately, with-the increase 5 in density. Exanple 4
Unconpact ed boards having varying proportions of carboxynmethyl cellul ose.

- hydr.ocol | oi dal _partjcles_ are 10 prepared in accordance with Exanple 2 .and
are conpacted.EééﬂﬂisLid for @urley Stiffness Values using the procedure
set out in Exanpl e Uhcommdtsed! apdy ieed ichearginkt prebotResast ggts and

these are fur;$§¥béi§ﬁgﬁﬂfff%Lfy&ﬁggéxﬂQégéé%lEEQBai'parti%lés are
10 prepared in accordance with Example 2 and are coméacted
and teste§ fé;_Gufley Stiffness Values using the procedure
-set out in Example 3. Table 4 summarizes the results of
_these tests and these are furtheé.iilustrated graghically
in Fig. 3.
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- Tabl e .1V EFFECT OF DENSI'TY O\I GURLEY STI FFNESS ( CARBOXYMETHYL CELLULOSE) D, @

Hydrocol loi d Pressure. Concentration (psi) " % by Wi ght:
.20%- . :40% . 60% . 80% 90% 0 . .o @rley (gm . 33.6 .
30.0 29.1 30.8 34.2 10 ' - Density (g/cec) - 0.21
~0.21 0.22.-0.27 . 0.29 Increase . 0 . 0 0 0
0 35,7 o Qurley (gm . 13:0 _,11.9 14.2. 23.4 22.7
Densi ty (g/cc) 0.32 '0.33 © 0.32 .31 0..34 % I ncrease
47.67. 57.1 455 14.8 17.2 15: - 107. 14 GQurley (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 . 100.&19&\;2 ..63.6 - 40.7 . 41.4 178.5
aQurley (gm . 8.1. 8..5 7.3 - -11.7 130Den5|ty(g/cc)
0.50 = 0.47 0.48  0.44 EFFECT/BF 2BNSITY ON GURLEY STIFFKESSICT ease
'138.1°-123.8 ' 118: 2' 63.0. 55.(2ABBOXMETHYL CCLIEDASEY. (gm) _ 6.3
6.8 .- 7.9 :-8/7° " '16.2 Densitfy (g/cc) - - 0.54 ~0.51..0.52 0.50
0.53 % I ncPease Hydgorelioidi 42, 8 136 4 85 2 82.8.357.0-
Gurley (gnm Pressure 5 dooncemrrgtion 6. 9 9 7 25

‘Density (g/ccytpsil. o eXbvdleight: g g3 LZO&A 46& 55..68Y nc@gse 90%

195 2 100 5 177.3 100.0Q ,89.7 535.5 - - rl.ey. (g 6.2
6.1, 63 DensitySFaf¥ ?‘;‘f ZQJ 3§ 53 g: 64 %

: I ﬁcr ease _ _ 233. . %9 1 1 ﬁ; 300 no't e foo?egm ng

exarfp|e it 7-5“» e ~orert-e - CreoRy2 3R 400 357 -

St gcasesy ayer g3949m

exhibit Qurley Stiffness ,‘l& (gy&r 25 gm@@g i r@l
Agai n,g4dgen shhesesds  hpardszape

i.e., the board is ext rengelmcgalg

-conpactedign ATIGT, 3.9  11.0 11.2 18.2 16.4

R - _ Density (g/cc) 0.42 0.41 0.36 0.38 0.4l

-~ % Increase .100.0° 95.2 63.6 40.7 4l.4

178.5 Gurley (gm) — 8.1 8.5 . 7.3 1L.7 13.0

B Density (g/cc) 0.50 - 0.47 0.48 0.44 0.45

20 _§ Incresse 13g8.1 123.8 1i8.2 §3.0 53.2

: 249.9 Gurley (gm) 8.3 6.8 1.9 8.7 18.2

.- Dpensity (g/ce} .  0.34 0.51 0.52 0.50 0.53

. __..-% Increase 157.1 142.8 136.4 85.2 82.8

~357.0 “Gariey (gm) 3.9 6.3 6.9 8.9 9.7

25 . Density (g/cc) . 0.62 0.61 0.6l 0.34 0335

T % Increace 195.2 100.5 177.3 100.0 89.7

535.5 Gurley (gm) . 6.6 6.2 5.9 - B.L 5.3,

Density (g/cc) .~ 0.70 0.67 0.68 '0.51 0.64

—_— . § Increase 233.3 219.1 209.1 125,9 120
.30 . K

As in the foregoing example, it can be seen {rcm
these data that the dncompacted-t‘:oards-exhibit Gurley
Stiffness Values over 25 gm and in most cases over 30 gm,

. i.e., the board is extremely stiff. Again, when these
35' boards are compacted -in accordance with the teachings

(TN



N his invention, the density of the boards are incredsed by val ues of
[ 14.8 to 233.3% based on the unconpacted density. The ‘Gurley: Stiffness
es for these conpacted boards then ranges from23.4 gmto a low of 5.9
gm and the 5 conpacted boards are generally flexible and usable in
apsor bent products. It should be noted that even at the.noderate increase
in.density of 14.8% the Gurley Stiffnessl8%lue was reduced from30.8 gmto
23.4 gm reduction of- about 25% 10 . Referring now to the draw ngs,
Figs. 4 and 5'i||ﬂstrate in.gers ect%ve and traverse cross sectional views,
respectivel y, OF £PtSt 2BXRPEAPY nERRI F22%L PR Pt IRF 4T SHSBEESE ar v
mat eri al of .t biys vatuest bénfrdheldapkta 283 chuprhassd aon ahsonineempaated? 15
whi ch may be d of.XaR aRsSPE | al S MR LRulgP,
rayon or any g%_“?gg%t hépgcgggrg% yggé'éggg%%or %%%.&Ciﬁmslaeng t he c?%éﬂe of
“:the pad 42 whPORIRS theperangasafhgni2dnt i3 O Iaw £ $ GFaland (Fh@

| npervi oug - babmpatteBeBbaddsPhodi efet LDy OFESEid e difilusatlleotin ng 20

fromstrike th#gggg of bodﬁ %£UIQS ?bsorb % by the napkin. Polyethylene or
. sone other fi PRSPOPRRNGPEEEYRER i ST h@h?rﬁf r?%l ”‘?ﬁ‘e%h e SVRk Entie .

assenbly of paddardteainceesasheén depsbverof abpedh withe Gundestrual fluid -
pervious covelg, lGh b I .0 24PV QWY Jqraterial - and
. i's conmonly c§n%r§i§\§/%§go?g?¥8erg§go?‘§g§aﬁ&bﬁﬁy§ité;r coéta[hogn'aorgt{r'ﬁe like. ]
The napkin 40 Feducsisg FFadBAuUEnR8¥rhe crotch portion of an undergarnment -~
and hgl dlltohe_re by mﬁfeefziggpheesu?etﬁenai:aw@gﬂplhpﬁgi%g elaamaf g 48 ‘é‘hi cp e
ext ends | ongi t.ydi n and centra on_t he_gar nent acing si,de of the
rapkin Aoy iduRtrstedin, bERsPRe g b ERRT LR (SRbes T hen ve

el enent 48 t oviestsecirespecidiedyyveacEinment sénbrary rnaginih 14 nt ended :

?Lgach'rrent PriiQecrBotatink tREC 2143068 Whb el NhSe d BYEN 4Oy £ Sheet 52 of

invention. The napkin 40 comprises an absorbent pad 42
15 which may be compésed of various abscrbeﬁ: matarizals such
as wood pulp, rayon or any of the other commonly used
_ absorbé@ts. Overlying the face of the pad 42 which is to
= ' be worn éway from-the.boéy is a menstrual fluid impervicus
. barrier sheet 44 provided to protect the user's clothing
20 from strike through of body fluids absorbed by the napkin.
Polyethylene or some other film forming polymer
material of choice. The entire assembly cf pad ané
barrier sheet are overwrapped with a menstrual Zluid
pervious cover 4§ which may be either a woven or nonwoven
25 material and is commonly comprised of £ibers of rayen,
polyester, cotton or the like. The napkin 40 is to be
placed into the crotch portion of an undergarment and held
there by use of a pressure-sensitive adhesive element 43
which extends longitudinally and centrally on the garment
-30 facing side of the napkin. A protective release strip 50
is provided overlying the adhesive element 48 to protect
the adhesive element from dirt and unintended attachment

is the

prior to use.

' In accordance with this invention, a sheet 52 of the
35 flexible hydrocolleidal particle containing board of thi

invention is placed between the barrier sheet 44 and the

-t
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35 - flexible hydrocol |.oidal particle. cdntaining board of this invention is
pl aced between the barrier sheet 44 and the: -19- pad 42. Preferably the

sheet i s-smaller in:both |ongitudinal and transverse dinensions than the

_pad or barrier and.is centrally placed t herebet ween. Because o0f the highly

fl1 éxi bl e nature of the board of 5 “ this invention the sanitary napkin 40
is flexible and confortable to use. By virtue of the hydrocoll oi dal
particles contained in the board and thelr-hagh degree of hydrophilicity,
t he ¢gnapki n exhi bits increased absorptlon capacity. 10 - Referring now
to FFﬁures 6 and 7, shown therein is another enbodi nent of this invention.
As in the previ @ad érbodifmefierabdykithesshiretpisvEnabile tin sotbsor bent pad

56, a barrier sheglqadhdawil ¥no ttr'&%sgéE-EEnEifnéﬁéi'Sn@Q?ar?ftﬁé‘epé@%:and a
cover materi al 0 envehg% giﬁ arrier 15 ga assenbly.” -Again, an
adhesive el ement>3F 4; é@ﬁtﬁéléﬁrPiaﬁﬁdeFe fRELWERRI ve el enent 62
are provided. In thi Beqamnsd ot ashieo tiiafad flbadblle 66atsrerali tesl todrd of

thi's [nstance gy APl drs (5! leO ISl S80L QLK NI 481 e PREE Do D B Do

oosing a S iver o rTsi

Lhe 30ar?|08 oney iEﬂfcIEﬁt&Bd%%?d@HWI%thEOBShBQ hhe E@ézfrhigﬁfa ddrajz t he
board w11 be coptiallyosaled Shend b Ak nte inthe piehions 2o
napki n-54 is botdagdeitihl e and confortable in use and-has-increased
oo b evpolng 1 HAMED R0 3 bigicke gl 1), pokbctnanili oy
. "another embodiment of this inventxon.- As in the previous
embodiment, napkin 54 is prov:deu with an absorbent pad
56, a barrier sheet 58 overlying the garment facing siég
of the pad and a cover material 60 enveloping the barrier
15 and pad assembly. Again, an adhesive element §2 and.a
~ protective strip 64 for the adhesive element 62 are
'prov1ded.'1n this specific embodiment a koard 86 is
_provided but in this instance the board is'positiéned
" centrally within pad 56. This may be acccmplished by |
20 choosing_a sliver of material comprising pad 56 which has
a width of approximately twice.the desired width of the
napkin, lying the bcard on one half of this width and
folding the pad in half so that the board will te
centrally located therein. Again as in the previous.
25 embodiment by virtue of the nature of the board of this
" invention the napkin-S4 is both flexible and comfortable
in use and has increased absorptive capacity. ’
‘Figures 8 and 9 illustrate still another sanitary
- napkin embodying the invention taught herein. Shown there
- 30 'is napkin 68 which comprises an absorbent material 70
- folded into a generally C shape whose ends abut on the
garment facing side of the napkin. Overlying this surface
of the napkin is a barrier sheet 72. Within the folds of
. . the C folded material 70 is placed a board of the material
35 of this invention.  Again because of the unique character-

o "



rally C shape whose ends abut on the~ garnment facing side of the napkin.
eflying this surface of the napkin is a barrier sheet 72.*Wthin the
folds of the C folded material 70 is pl aced a board of the material 35 of

? %;; fs.napkin 68 whi ch conpri ses an absorbent material- 70 folded into a

this invention. Again because of the unigue character- -20- istics of
this board, the napkin 68 is soft, f1exit and hi ghl-y absorbent. Figures
10 and 11 illustrate still anot her embodi ment of this inventlon |B|th|s
‘case the boar hj ti,0 ej,n di-spgsabl e

di aper 76. SQ% ek 6§ Enbo‘%‘;s'eséhgf‘% %lgbesr% r’rgggr'l 3n<7g | N

whi ch may be hﬁﬂblbfabﬂ%r%%mﬁ woven or non woven naterlals enployed in
connection with theigapasary mkipslmg&g)&d g&e andthlk chﬁgg{glqlgngad 80

made . of. absorb naterial 1s dispos beneat acl ng

mat éri al - and 3§ ﬁ%&?vf’%ﬁ%"’b oR ¢ e+n sHekt ¢pee Shesdward ffpsbiisndnasa-
generalIySSeatédnabeﬁnglemp:uye¢ﬁ&nyatdn§§uséhﬂyrn;a@&&enmal Re asagaemn in

' a
. boar 4" oonper 7 8oC4HbF L5 P KRN RGN Yo BSR et edU1L 98 BBL6Bcnuse ot
the flexible Bﬁﬂ BSS@#%%n?fn%h%wﬁﬁﬁﬁ waKRen [mmpn mn@e@lapaarnslsonfortable
and hi ghly abéﬁﬁi)@f‘édlfhgéﬁmgéﬂwr?%ﬁ@} %}féu;s;ar:;;'r;-'aléi}cht% ‘izhgedfetgx'l@ke on
Tustrated | ABPYSur A GES EABI LA (B4 BT 1Aded S ADSR RERK SHPFRSL o el ng
conpre§$bd |nnatartmhpist@ibpas&dnbenéﬁﬁhlﬂﬁﬁ1kamﬁm@{m&&%rgﬁgeﬁﬁggaggfhgrthe
Zgggﬁ E’entShfletexﬁéfe {')oard ?lb)(fs%':: S%V'Ien%j{ g%s J%hde“ a % lé‘ﬁpéﬁ nposed
sheets are ro¥eeerahly serled ahowes i4s torpiphery to the facing
materlal 78. As shown in the drawings, sandwiched between
the barrier sheet 34 and the pad 80 is a board comprising
15  the material of this invention. Once more because of the
flexible and absorbent nature of the- board, the diaper is
comfortable and highly absorbent in use. :
Figures 12 and 13 illustrate the flexible bcard of
- this invention being employed for use in a catamenial
20 tampon. Illustrated in Figure 86 is a partially rolled
tampon blank pricr to being compressed into a completed
tampon. The blank-comprises two rectangular sheets; sheet
88 being an absorbent f£fibrous material and sheet 90 being
the absorbent flexible board of this invention. The two
25 superimposed sheets are rolled into the blank 86 so that
| alternating layers of the material of sheet 90 and the |
material of sheet 88 result. The blank is then éompresséd
into the finished tampon shown in Figure 13, 'The'tampon
92 is provided Qith the usual withdrawal string 94. 1In
30 this manner, hydrocolloidal material may be easily
distributed, rel;tively uniformly, throughout the tampon
‘without the need for handling finely divided materials.

L RMeLPANTIAIS MUY o emeen ey, fes e
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alternating | ayers qof the material of sheet 90 and the material of sheet 88 (é}i
“result. The blank is then conpressed into the finished tanpon shown in

Figure 13. The tanmpon 92 is provided with the usual w thdrawal string 94.

In.30 this manner, hydrocolloidal nmaterial may be easily distributed,

rel atively uniformy, throughout the tam®m «ithout the need for handling
finely divided materi al s. - 21 - Attention is drawn to Application '

No. 80. 31891 (206001 ’teét rgnmqscrhrt%%?es% sorti&qlt Qhg a§1g5§n di vi ded

out<- whi ch descri be ent oar CORpri si ng
cel Mef osic fi bé296@|®d.86, iwhilch ety prestnbi spplicabionl has beea i o of

~at least 0.01 G\, iﬁf d‘u Hﬂw&lﬁw’%ﬁgéé'a&&%g&%%/ﬁ&% ic fibers;

sai d board having a ten3| e stren |.east "ckness of

at |east 0.3 mebserbeatchqagnd AP 3 0@ e ul eske { FiheDs gnd. ; said

board havi 8g' bpgi 3Rl hy drde i Vo £Sd 2l %é@eﬁi&f”ﬂ:t& Pét% b?a%tt 110% of -
the density of _the uncaonpacted dry beard:_ and ch al so descri bes and

clai ns cert.ai n1e8stsQ=0% |¥‘p%d’§f%’9‘?ﬂﬁ?ﬁﬂ%’t |%t?ﬁ%a§aﬂﬁra§r&ﬂ absor bent
el enent thereobf cellwddsiClfAdrsly - A nethod for producing an absorbent -

fleexible - sé%ﬁwooar 'éﬁ%f%? JRLSiA e strength of at least -
10 Kg/cm a thickness of at least 0.3 mm, and a Gurley
10 Stiffness of less than 40 gms.;
said board having been compacted in a dry'state
to a density of at least 110% of the density of the
- uncompacted dry board, '
_ ‘and which also describes and claims certain
15 specific products incorporating the same as an
absorbent element thereof.



oidal material in a ratio of at |east 0.01 gr i dal
per gram of cellulosic fibers; for ng a wet urry;
10 drying said web to a water content of less than 1 98by'me|ght to.
forma dry web; and increasing the densiggéggﬁsald dry meb by at | east _
10. 0% whereby said densified, dry web has a high tensile strength, and | ow

stiffness relative o said i fied The nethod of ---
claim1l V\,herei n sal% si®MsF %def “t%’\?o%nmgsf’ﬁéﬁ“to 05% by wei ght

si'Ng: 5 ‘ formng a slurry of water mnthezg’ggggagngnfgfi%rh
d lids, saidsolids c8nprising cellulosic fib partlﬁmg
I

solids. 3. The net rﬂ.txﬁbm aiml \/\heré:qar:dalc(t fdbedsusomariesdadel | ul osic
fibers and padgﬁﬂﬁ##g (él drocolloidal 200 nmaterial in a ratio of at |east.
0.1 gm of hydrocol [ ol material.s per gramof cellulosic fibers. 4. The
met hod of %laim 1 viRamRing thesIEwd Of oRtan ¥idhy nRePors thaReased by at

Iea_sE 50% t5 oTne t ; rv& ?o/ﬁfﬁ,l S41g. ol idy d:obl@'fr:.‘éﬁ.hgl &eZ?.uloélilced to
a water conte ess 0 cl al m.I
wherein said \%’[ % %% paa o%é%] °§f°§ﬁ'&i-£ﬁ§‘r ggtttﬁ§ga§'0<}nbgs§3t&ﬁ t he
wei ght of the aktatmeleast] hdl Imamﬁnlmﬂ:rorollmaﬂsemsreﬁlcmmman '
wherein said gy é@ﬂdﬁoéﬂ: edenSd fi RPN Ged E&%ﬁﬁ%ﬁidOfsl%fréyeaSt

30 I bs. pe square I nc The et hod of cIa|n17 erein sald S
densi fi edl y W?lgsaa"%r"é%%u?‘é Hiwagey saytend) 9t esﬁer&@&u&t"egl EW 35
9. The net hodveigict aton formhey dny sadbt dind \imlcreasdarsithieedelny icgmatessi ng

with a hydrau'ééié”é?? web by at least 10.0%;

whereby said densified, dry web has a high tensile.

strength, and low stiffness relative to said undenszfzed
15 dry web. - _
‘2. The method of claim 1l wherein said slurry is
formed with no more than : . 0.05% by weight sclids.
3. The method of claim 1l wherein said solids
comprise cellulosic fibers and particulate hydrocolloidal
20 material in a ratio of at least 0.1 gm. of hydrocolloidal
materials per gram of cellulosic fibers.

4. The method of claim 1 wherein the density of savd
dry web is increased by at least 50%.

' 5. The method of claim 1 wherein said wet web is
25 dried to a water content of less than 5% by weight.

6. ' The method of claim 1 wherein said wet web has a
solid content of not more than 50% based on the weight of
the wet web and not less than 2%. ' '

7. The method of claim 1 wherein said dry web is

30 densified by applying a pressure of at least 30 lbs. per
square inch. | | |

8. ‘The method of claim 7 wherein said dry web is
densified by applying a pressure of at least 150 1lbs. per

' square inch.
35 9. The method of claim 1 wherein said dry web is
densified by compressing with a'hydraulic press.



10. ‘The nethod of , claim 1 wherein said wet web is drj | ng hot
“air-gover  said web. 11. A method as claimed in cm ‘“thﬂi ﬁé‘“gm‘ aily as \J
descCribed in any of the foregoing. Exagples. 5 L seorbent board -
produced by a nethod as clained in any of clains 1 'to 11. The text of the
speci fication has been reproduced by photocopying the applicants oyiginal
typescript. Ko,y Tentrithed fofv clradm e ehenetine i8adide wal eyl s t@lﬁégd.
The ori gi nal escript  cont ajsn RRIents may -be inspected on
t he-prem ses Wt%%%%%%e%w%@ . S .

N~ 11. A method as claimed in claim 1, substantially as

described in any of the for«_agc_zing- Examples. .
5 12. An absorbent board produced by a method as claimed
inanyof cleims 1 to 11. ;

. . ' The text of the specification - has been Teproduced by photocopying the applicants original
"3 : typescript. It may contain a few saendments which sre difficolt to Tesd. The original
: ' typeacript containing these amendments may be i.gspactod on the premises of the Patent QOffice
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