
F,C.BRENNER ETAL Jan.24,1961 
FTBROUSPRODUCTs 

Filed June 26,1957 

ATTORNEY 

  



UnitedStates PatentO?ce 2.968,858 
Patented Jan?24,1961 

2.968,858 
FIBROUSPRODUCTS 

Fivel C?Brenner,Highland Park,and Gerald J??ioia, 
New Brunswick,NJ.,assignorstoJohnson & Johnson, 
a corporation of NewJersey 

FiledJune26,1957,Ser,No.668,072 
6Claims?(CI.28?78) 

Thisinvention relatesto fbersystemsingeneralcon 
taining highlycrimpedregenerated celulosefberstoim 
?rove their physical properties and,more particularly, 
tofbrous absorbentsurgical products? 

Heretofore,fibrous absorbent surgical products have 
been comprised ofassembledfbrousmasses,normaly of 
cottonfbers,which have benused,forexample,toapply 
Solutions ordressingson the body orfortheremovalof 
fuidsorothermaterialsfrom the body. Otheruses have 
been as plugs or Stoppersto cover the openings oftest 
tubes and other similar vessels to prevent the contents 
thereoffrom becomingcontaminated, 
The replacement of cotton with regenerated celulose 

fbersin Surgicalproductsandrelatedmaterials has been 
Droposed because of the controlabity and greater uni 
formity ofthe staple regenerated celulose fber1ength, 
the lower cost thereof,the more constant supply and 
availabity,and the fact that the regenerated celulose 
fbers need not be subjected to cleaning operations or 
Driorwet processing, 

Unfortunately,regenerated cellulose fbersin bal or 
similar form are relatively notresientandwitend to 
colapseand lose their shape,particularly when wetted 
withwater,Variousterms,suchas“imp.”“slick”and 
“greasy”have been used to describe the condition of 
such fberassembliesin the wetstate?Additionally,such 
fbersystemsshowlittle ornorecoveryafterbeingwetted 
and/orcompressed,The lackof suchresiencyin both 
the wet and dry state has miitated greatiyagainst the 
more wide-spreaduse ofregenerated cellulose forfbrous 
absorbentsurgicalproducts? 

Additionaly,it has been noted thatthe regenerated 
ceHulosefbers,eventhoughtheycan be manufacturedin 
a more Uniform length than cotton,have atendency to 
wardthe loss offibersandexcessive shedding,especialy 
whenusedtoapply Solutions orto absorbfiuidson vari 
ouspartsofthebody?Thisisobviouslydisadvantageous? 
Furthermore,when regenerated ceHulose fbers are 

usedin the form of balls orsimilar shapestoplugtest 
tubesandothervesselsandarethenexposedto heatand 
moisture,such as during steam sterization,the plugs 
haveatendencytocolapseandshrinkinsize andeither 
faloutof,ortoslip downinto,the test tube orvessel, 
This,ofcourse,is wholyundesirableandspoisthat par 
ticularsample orspecimen? 
The principalobjectofthe persentinvention isthere 

foretomodifythephysical properties ofregenerated ce 
iuosefberssothatthe absorbencyof products manufac 
tured therefromisenhanced,the fber resiliencyin the 
wetand drystateisimproved,the tendencytocollapse 
and mold in humid high temperature atmospheres is 
1essened,andthefber1ossorsheddingoffberassemblies 
inboththewetand drystateisreduced, 
Ithas been foundthatthese objectsandotherswhich 

wilbecome clearfrom afurther consideration ofthis 
disclosuremaybe obtained by usingregenerated cellulose 
fbershavinga specfedlengthand denierandatotal - 
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2 
number of crimps perinch which bearsa very definite 
andcriticalrelationshiptothe denierofthefbers? 
The length of the fbers has been foundto beadvan 

tageously within the range of from about % inch to 
about7inchesand,withinthe morecommercialaspects 
ofthe presentinvention,fromabout1inch to about1% 
inches or even up to about3 inches,It has beenes 
tablished thatitisnecessarytoremain within the values 
of these ranges to provide the best carding and other 
manipulation ofthe fbers duringmanufacture oftheab 
sorbent productandtoreducefberlossandsheddingto 
a minimum while maintainingacceptable utization of 
the fbrous product. 
The denier of the fbers has ben found to beadvan 

tageouslywithin therange offrom about1 to about9, 
and,within the more commercialaspects ofthe present 
invention,from about.1% to about5%,with optimum 
Values being obtainedin the range of from about1% 
toabout3%. Denierabove 9 produceaproductlacking 
in consumer acceptance in thatittends to abrade the 
skin?whereas denier less than 1 introduce production 
problemsaswelasalackof“body”inthefina1product, 
Asused herein,theterm“denier”hasitsusualtechnical 
meaning,namely,in the case of regenerated cellulose 
orrayon,itis the weightingrams of 9000 meters of 
yarn? - 

Withregard tothenumber of crimpsperinch of the 
regenerated celulose fbers,itisto be observed thatnot 
onlyis(1)thenumberofcrimps perinchofimportance, 
but(2)theratio ofthenumberof crimpsperinchto the 
denier of the fberis also critical,In this invention, 
crimpisameasure ofthewaviness,regularorirregular, 
of theregenerated celulosefiber,Thenumberof direc 
tionalchangesoccurring perinch representsanestimate 
of the degree andextent ofthe crimp?Incountingthe 
crimps,care must betaken to inchude those whichare 
three-dimensionalaswelastwo-dimensional?Thefbers 
arenormalyavailableina bale,bundle,orbianketform 
andare mechanically opened,keepingthe stretching of 
the fbersto a minimum?The closely grouped bundles 
offbers which remain,the so-caled“locks”or“nois.” 
are used to meaSure the crimp,They are selected and 
are placed onasuitablefatsurfaceandthe crimpsare 
thencounted,Asuficientnumberofrepresentativesam 
plesaretaken in the usualfashion to increase the ac 
curacy ofthe count,Thenumber of crimps perinchis 
determined by countingthetotal number of directional 
changesinthe particularfberand dividingthatnumber 
bythestraightenedfberlengthininches? 

Fthas beenfoundthatifthenumberofcrimps perinch 
isgreaterthantwentytimesthesquarerootoftherecip 
rocal of the denier,the desired objectsindicated above 
are obtained,Within the more commercialaspects of 
the presentinvention,however,it has been established 
thata number of crimpsequalto from about25times 
toabout50timesthe squarerootof thereciprocalofthe 
denierispreferred, 
Intheaccompanyingdrawingandthefolowingspeci 

?cation,there areiustrated and described preferred fibrousabsorbentsurgicalproductsembodyingtheinven 
tion,butitisto be understood thattheinventionisnot 
to beconstruedas imitedtothe constructionsshownex 
ceptas determined bythe scope ofthe appended claims, 
Referringtothe accompanying drawing: · 
Figure1 is a perspective view of a fbrous web con 

taining highlycrimpedregeneratedcellulosefbers; 
Figure2isa perspective view ofarayon balcontain 

ing highly crimpedregenerated cellulosefbers; 
Figure3isaperspective view ofafibrouswebcontain 

ing highlycrimpedregeneratedcellulosefbersandhaving 
diferent proportionsthan the web of Figure1 andin 
teqdedforthemanufacture ofadiferentproduct; 



3 
Figure4isaperspectiveviewofarolcontaininghighly 

Crimpedregenerated cellulosefibers; 
Figure 5isa perspective view ofafibrousweb contain 

ing highly crimped regenerated cellulose fibers and re 
inforced withaSupportinggauzelayer;and 

Figure 6isa perspective view of stillanotherform of 
anabSOrbentproductofthe presentinvention? 

In the embodiment of the invention set forth in the 
drawing,Figure 1illustratesa long,narrow fibrous web 
?ücomprisinghighlycrimpedregenerated cellulosefbers 
12,Thiswebmaybeusedasitisforabsorbentpurposes, 
Orit may beroledinto an approximately cylindrical 
Shape,Such asshown bythe bal14shownin Figure2. 

Figdre 3 shows afibrous web 16 containing highly 
Crimped regenerated celulose fbers 12,This web is 
considerably shorterand widerthan fbrous web10 of 
Figure1 andisusedinthe manufacture oftheabsorbent 
product18ilustratedin Figure 4,The length of the 
absorbent productin Figure4isdetermined bythe width 
ofthefibrousweb16and normallyrangesfromaboutan 
inch Orlessuptoabout40or50inchesormoreinwidth, 
If desired,the absorbent product18,as welasthe other 
absorbent products disclosed herein,may be lighty 
bonded witha Suitableadhesive orother bondingagent, 

Itis occasionaly desired tousethesefbrouswebsin 
a fat or opened-up position orin asingy or douby 
folded condition,AsSuch,ifthe grainweightperyard 
9ftheoriginalwebisverylow,thestrength oftheresult 
?gabsorbent productisalsoverylowand usualytoo 
?wtohandemanualy,If desired,therefore,aproduct 
20,asshownin Figure 5,maybe manufactured bySup 
Portingthefbrouswebinfatcondition uponabacking 
gauzelayer22,Ifdesiredor required,additionalmate 
?alsmaybeaddedasacoveringortheiketothiscom 
PCSite product? 
?gure6shows stilanotherabsorbentproduct24com 

Prisinghighlycrimpedregeneratedcelulosefbers,Such 
a_product maybe prepared byrolingup theweb10of 
Fgure1,thistimeintheshortdirection,ratherthanin 
thekngdirection wherebythe balof Figure2maybe 
obtained, 

ItistobenotedthatinFigures1,3,and5,the crimped 
fber arein carded condtion andassume anapproxi 
mateyStraightover-alcondition,ignoringthe relatively 
?nal crimpsandotherirregularities?Additionaly,the 
fbersaregeneralyplanar,thatis,theyliein Substantialy 
9ne plane ony andarepracticalyuniformy arranged 
side bysidein paraleismin thatplane,Itisbelieved 
that this carded relationship,in combination with the 
?umberof crimpsperinchinthefber,takeninconjunc 
tion with the denierofthe fber,Ieadstotheadvanta 
geous properties and characteristics of the adsorbent 
Productsofthe presentinvention. 
?Figures2,6and4areshownroledorcoiedabsorb 

SntProducts whichcanbemadefromthefatwebsshown 
in fgures1and3,respectivey,Considerationof Figure 
3,byWay of example,specfcalyrevealsmorecleary 
thatthefbersaregenerayinarcuateorcurvedovera? 
confguration,ignoring the relativey sma? crimps and 
9therjrregularties,Sincetherol114wasmade?oma 
Productike the carded web 10,thefbers12aresti1 
Substantialy uniformyarrangedin Paralleism,thatis, 
theyaregeneraly Spacedevenlythroughoutthe ?roduct 
?dhaveapproximatelythesamegeneralinchnafonand 
drecton,Thus,adjacentfbersieside by Side,each 
havingacurvedorarcuateconfgurationand not actualy 
crossingeachother?Thecurvature ofthevast majority, 
PSrhapsover80% byweight,ofsuchfbersissuchth? 
thcrraduscentersof curvatureconstitutealine ?aSSing 
*PProximateythroughthe geometric center oraxis of 
theroledabsorbentproduct, 
·?isnotessentialthataHofthefbersin theabsorbent 
Product be highly crimped,Theadvantageous proper 
ties enumerated hereinbeforearesti pronounced,al 
thoughtoraiesserdegree,ifotherfbersareintroáced 
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4 
toformasubstantialyuniform blendwith the crimped 
fbers,The additional materiais,however,should not 
be incorporatedin anamount substantialy greaterthan 
60% by weightinasmuchasthe desirable efects of the 
Crimpedfibersbecomediutedtoomuchiftheotherfibers 
are considerablyinexcessof60% byweight? 
The nature of the otherfibers which may beinchuded 

in the blend may be Selected depending upon the partic 
ularpurposes desiredorthespecialefectsrequired?Such 
other fbers wouldinclude,forexample,wool,sik,cot= 
ton,commercialregenerated celulose,celulose acetate, 
nylon,polyester fibers,acrylic fibers,viny fibers,glaSS 
fibers,etc, - 

The term rayon orregenerated celuloseasused herein 
isintended to coveracelulosic fiber which existedin 
celulose formatonetimeand hasgonethrough chemical 
Imanufacturing processingandis now reconstituted with 
Substantialy its original celulose chemical structure? 
Such would inchude regenerated celulose made bythe 
viscoseprocess,thecuprammoniumprocess,thecelulose 
acetate-Saponification process,the celulosenitrate-denitra 
tion process,etc,Itisto benotedthatthese fbersare 
trulycelulosic,reSembling cotton basicaly,andarenot 
derivatives of celulose,such as celulose esters and 
etherS?Additionaly,itis to be observed the crimps 
preSentareimparted byachemical processandtherefore 
permanenty recoverable(rather than being imparted 
mechanicalyand therefore beingtemporary. Werethis 
not So,the crimps would rapidy disappear when wet 
withwaterandtheadvantageouspropertieswould belost? 
?Theinvention wilbefurtheriustratedingreaterde 
tai by the folowingevaluationsand specific examples, 
It should be understood,however,thatalthough these 
evaluationsand specific examplesmaydescribein partic 
ular.detailsone ofthemorespecifcfeaturesofthein 
Vention,they are given primariyfor purposes ofius 
trationandtheinventioninitsbroaderaspectsisnotto 
beconStrued as imited thereto. 

COMPRESSIONAL PROPERTIES 
Aquantitative procedurefor measuringthe compres 

sionalbehavior orfbers,suchas,forexample,(1)cotton, 
(2)commercialrayon fbers,and(3)highly crimped 
rayon.fbersin both the wetand drystateisemployed, 
A9yindricalchamber ofuniform crosssectionisused 
to holdthe preparedfbroustestspecimens,Anamount 
ofthe cardedwebingramsequaltothespecific gravity of 
thefbersthereinisintroducedintothecyindrica1cham 
bersothat,ifalairspace could beremovedandthe 
fbers hadzero resience and could be compressedto 
gether,approximately1 cubic centimeteris occupied by 
thefibers? - 

Apistonconnectedtoastraingaugeisloweredintothe 
cylinder untilitgenty contactsthefbers,Pressure is 
thsnappied tothe fbersystem byslowy raising the 
Cyinderata constantrateagainst the piston_head,said 
Cylinder,movement being opposed during thattime by 
?e?sience9fthefbers,nthismanner,therelatio? ?hpbetweenthevolumebeneaththepistonortheinter 
fberVolumeandtheappledpressureünder dynamiccon 
donsis determined,Thismeasurement 6finterfber Volumeismadeonaspecfcvolume ofthematerialin 
°coraancewithrecognized procedures,eg,themehoá 
describedinthe Gottiebetal.article appearingin the 
TeXtie ResearchJournal,volumeXXVTITNo. 1,page43? Inthetestinginthe wetstate,thefbersystemfs? 
Contact with an excess of wateradded tothe cylinder 
before the apphcation of pressure by the piston,The 
8mountofwateraddedissuficientto Completelysaturate 
thefbersandtoprovidean excess to form an externa1, 
environmentin which only waterfberinterface$ are, 
Present Duringtheapplication of compressionaL forces, 
?eresistanceisfurnished bytheresienceó the web 
fbers,The face ofthepistonis Perforated to permit 
°ss Wa?rtofowtherethroughtothespaceabove?é 
pistonhead? * 
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Thefolowingresuitsare obtained: 
Table? 

COMPRESSIONAL PROPERTTE8 O?°ONE 8P?CIFIC 
VOLUME 

Interfber volume 
underapressureof 
0.5p.s.i.(pounds 

Sample persquareinch) 

IDry,cu, Wet,Cu? 
in? in, 

Cotton-Virgin,strict midding,1%6/ Micronaire 
°5----------------------------------------- 1.438 ,1.041 

gommerda Rayon,15denier,15.1crimps/inch---- 1.33? 0.971 
C9?mercialRayon,2.0 denier,12.1crimpsfinch--- ?,370 0.964 
??gh crimprayon,15denier,175crimpsinch----- 1,803 1.057 
??hcrimprayon,15denjer,23.1crimps?nch----- 2.534 1,023 
??hcrimprayon,20denier,18.6Crimps/inch-- 2,26? ]?031 
?igh crimprayon,3.0denier,17.1crimpsinch-- 1?078 2,243 ? 

Further compressionaltestsare madeto determinethe 
efect of the change of denier onthe behavior of com 
mercial rayon fber systems during compression in the 
WetState? 

Table2 

Wetinterfber 
Sample V0iume Under8 

pressure of0.5 
p.S.i? 

CommerrialRayon,15denier,15.1crimps/inch--- -| 0.971CU?in? 
Commercia Rayon,20denjer,12.1crimpsinch--- -|0.964cu.in? 
Commercial Rayon,3.0 denier,9.1Crimps/inch- -| 0.929Cl1.in? 
Commercial Ray0n,5.5denier,7.1Crimpsinch--------- 0.934Cu.in? 

Consideration ofTables1and2clearlyshowsthe vast 
improvementresultingfrom theuse ofcarded highcrimp 
rayon,as compared with commercial rayon or cotton, 
Theimprovementin compressional propertiesis particu 
larlynotablein the drystate butmarkedimprovementis 
alsoobservedinthewetcondition. 
Forthe purposesoftheinvention,theinterfibervolume 

at0.5 p.si,should beatleast1.75cu.inch foranarticle 
comprisingone Specific volume(i.e,anamountingrams 
equaltothe specific gravity ofthearticle)?Thereisno 
upper limit,except thatinherentin the article. 

ABSORBENT CAPACITY 
MeaSurements of the absorbent capacity of various 

fbersystemsismadeinaccordancewith methodsspeci 
fiedforcottoninthe U.S.Pharmacopoeia,vol.XV?The 
reSults are Setforthin the folowingtable whichshows 
thefberabsorbentcapacity(1)inanon-sterieabsorbent 
capacity beforesteam Sterilization and(2)inasterile 
absorbentcapacityaftersteam sterization?Theevalua 
tionfiguresinthesecondandthirdcolumnsrepresentthe 
amount offuidabsorbedtimestheweightofthesample, 

Table3 
AB8ORBENT CAPACTTY 

Sample Non- Sterie 
Sterile 

99?mercialrayon,15denier,151crimps?ngh---- 25.3 21,9 
?gh Crimprayon,15denier,23.1crimps/inch-j 28,5 28,5 
??h Crimprayon,20denier,18.6crimps/inch? 28.9 27.6 
High crimprayon,30denier,17.1crimpsinch_??? 30.6 30.5 

Consideration ofTable3 wi1 cleary show theim 
provementinabsorbent capacity obtained bythe use of 
high crimprayon,Theimprovementismore marked 
with the use ofsterileabsorbentmaterials, 

ELONGATION AND SHEDDING 
In Surgical products,itis quite common to prepare 

the materialin a balorsimilarform,Thisisusualy 
done by initially carding the fber into a thin sliver, 
asshownin Figure1,androlingorotherwiseformingit 
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6 
into abalasshownin Figure2,These balsare used 
normalyin the application offuids or other materials 
to the body orto absorbfuids orother materialsin the 
cleaningofthe body,Excessive lossoffbers(shedding) 
bythe ballsis extremely disadvantageous?The follow 
ing test for evaluating the quality and non-shedding 
characteristics offber systemsin ba?formis used?A 
ballisfastened to a Spring paper clip,By means ofa 
motorandagear box,the assembly,suspendedfrom a 
cord,isloweredinto and then raised out of water?At 
the lowest point,theedges ofthe clipareabout1centi 
meterbelowthesurface ofthewater?The ballisdipped 
repeatedytentimes overaperiod offfty seconds?As 
the test proceeds and asthe ballis removed from the 
water,the bal body tends to elongate and toassume a 
cylindrical shape with an extended pointed lower end? 
The smaler the elongation of the ball,the betterisits 
resistance to fiber lossand shedding. Usingthe above 
testmethod,measurementswere made with the folowing 
resuits: 

Table4 
R?DATTV?INCREA8?IN BODY LENGT? 

RelativeElongation 
Sample 

Body Overal 

Commerci8lr8von,1.5denier,15.1CrimpS?nch??. 0.142 1.570 
High crimprayon,1.5denier,23.1crimps/inch_???-? 0.048 0,290 
?ighcrimprayon,3.0denier,17.1Crimps/inch-?-?-? 0,066 0.326 

Consideration ofTable4 revealsthe considerableim 
Provementin therelative elongation obtained bythe use 
of high crimp rayon,The improvement in both the 
bodyrelative elongation and the overalrelative elonga 
tionis exeremely markedin both cases? 

FIBER COLLAPSE OR MOLDTNG 

In many instances,fbersin bal form are used by 
hospitals andresearch laboratoriesto plugtesttubes or 
the openingofothervessels priortosterization,During 
steriization,the fber system is exposed to heat and 
moisture and,with some fbers,there is a tendency to 
contractandslip downintothetube,oratleasttobecome 
1oosened so thatthey wilfaloutiaterin the normal 
handling of the vessels,Evaluation of this property is 
carried out bymeasuringthe forces required to dislodge 
the plugs after steam sterilization?The plugor balis 
pushedgentlyintotheneck ofaconstriction top without 
twisting untilitis snugy in position?The results ob 
tained are an average of 12 measurements for various 
fbersandareshownin the folowingtable. 

Table 5 
REMOVAL FORCE 

Sample: Forceingrams 
Goton ????????????????????????????????? 93 
Commercialrayon,1.5denier,5.1crimps/inch?? 59 
High crimprayon,1.5denier,20crimps/inch???? 92 
High crimprayon,1.5denier,23.1crimps/inch?? 107 
Consideration ofTable 5 reveals the increase in the 

forceingramsrequiredto dislodgethe high crimprayon 
bals? 

Furtherevaluationsare madein a hospitalwhereina 
total of 2000 balls made from 1.5 denier high crimp 
regenerated celulose fbers having23 crimps perinch 
are used?After sterilization and the usual handlingin 
connection therewith,only fourbals faloutofthe test 
tubes?In a second test using2000balls comprising3.0 
denier high crimp regenerated celulose fbers having17 
crimps perinch,no balsfaloutofthetesttubes?The 
test tubes usedin these experimentsare liplessand have 
internal diameters of approximately %6 and % inch? 
The rayon balls are pushedinto the tubes untila depth 
ofatleast% inchis obtainedwith the balance ofthe 
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balextendingoverthetopintheform ofamushroom… 
?Whenthese tests arerepeatedusingcommercialre 

generated celulose fbers,1.5 denier,15.1crimps/inch, 
approximatey25% ofalthetesttube plugswereds 
lodged. - 

Bvaluations are also made to determine diferences 
between(1)cotton,(2)high crimp rayon,and(3) 
commercialrayon?Thecommercialrayonis1.5 denier 
and averages 15.1 crimps perinch?The high crimp 
rayon is2.0 denierandaverages 18.6 crimps perinch. 
Samplesare prepared in the form of bals Suitable for 
applyingfuids Such as ois,alcohol,water,lotions,and 
the like,The results are as folows: 
(1)The cotton bals absorb and hold the absorbed 

fuidsverywel,Thefiuids donot“seepthrough.”The 
balsretain theirshape and body,even when they are 
usedin the strongest solutions?The“feel”is a little 
harsherthan the othertwogroups? 
(2)The high crimprayon balsabsorband holdfuids 

in a Satisfactory fashion,The bals do not become 
“slimy”and retain resilience andshape when wet,The 
“feel”of the balsisless harsh?Lintingislow and the 
product does not fal apartin use. - 
(3)The commercialrayon balisdonotabsorborhold 

moistureaswelasthetwoprecedinggroups,Thefuids 
tend to“Seep through.”The balls fal apartin use, 
especialy when usedin water. When thesamplesare 
alowedtostandortosoakinwaterforevenarelatively 
shorttime,the balsStretch outintoalongslimystring 
whenremovedfrom the water,Lintingisexcessive? 

Although Severalevaluations and specific examples of 
the inventive concept have been described,the same 
should not be construed as limited thereby norto the 
specificsubstancesmentionedtherein buttoinciudevari 
OuS Other compounds of equivalent constitution as Set 
forthinthe claimsappendedhereto,Itisunderstoodthat 
any Suitablechanges,modificationsandvariationsmay be 
made without departingfrom the spiritandscope ofthe 
invention? 
Whatis claimedis: 
1.As anarticle of manufacture,afibrousabsorbent 

product comprising carded,highlycrimped Staple fbers 
of regenerated celulose,said fbers being substantialy 
uniformiyarrangedinparalelism,thelength ofsaidfbers 
beingatleastabout?inch,the denierofsaidfibers being 
fromabout1 to about 9,andthenumberof crimpsper 
inch beinggreaterthan 20timesthe square rootof the 
reciprocalofthe denier,one specific voiume ofsaidarticle 
havinganinterfibervofumeinadrystateunderapressure 
of0.5ps.i.ofatleast1.75cu.in, 
2,As an article of manufacture,a fibrous absorbent 

surgicalproduct comprisingcarded,highlycrimpedfbers 
of regenerated cellulose,Said fibers being substantialy 
uniformyarrangedinparalelism,thelength ofsaidfibers 
beingfromabout1inchtoabout1%inches,the denierof 
saidfbersbeingfromabout1toabout9,andthenumber 
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of crimps perinch beinggreaterthan20timesthe Square 
rootof therecprocal ofthe denier,one specific volume 
ofsaidarticle havinganinterfibervolumeina dry State 
underapressure of0.5p.si.ofatleast1.75cu.in? 
3.Asan article of manufacture,afibrous absorbent 

surgicalproduct comprisingcarded,highly Crimpedfbers 
of regenerated celulose,said fibers being Substantialy 
uniformiyarrangedinparailelism,thelength ofsaidfibers 
beingfromabout y2inchtoabout3inches,the denierof 
saidfbers beingfrom about1% to about 5%,and the 
number of crimps perinch beinggreaterthan 20times 
thesquarerootofthereciprocalofthe denier,onespecific 
volume of saidarticle havinganinterfiber volumeina 
drystate undera pressure of 0.5 p.si,of atleast1.75 
CU?IIl, 

4,Asanarticle of manufacture,afibrousabsorbent 
surgicalproductcomprisingcarded,highlycrimpedfbers 
ofregenerated celulose,Saidfibers beinggeneraHyarcu 
ate and substantialy uniformly arrangedin paralelism 
withtheradius-centersof curvature ofsaidarcuatefibers 
faling upon aline passingapproximately through the 
geometric center of said surgical product,the length of 
Saidfbersbeingfromabout32inchtoabout3inches,the 
denierofsaidfibersbeingfromabout1toabout9,andthe 
number of crimps perinch beinggreaterthan 20times 
thesquarerootofthereciprocalofthe denier,oneSpecific 
volume ofsaidarticlehavinganinterfibervoiumeinadry 
state underapressure of 0.5p.si,ofatleast175 cu,in? 
5.As an article of manufacture,afibrous abSOrbent 

surgicalproductcomprisingcarded,highlycrimpedfibers 
ofregenerated celulose,saidfbers beingapproximately 
straight,generally planarandsubstantialy Uniformiyar 
rangedinparallelism,thelength ofsaidfibers beingfrom 
about y2inchto about3inches,the denier ofsaidfbers 
beingfromabout1toabout9,andthenumberof crimps 
perinch beinggreaterthan20timesthesquarerootofthe 
reciprocalofthe denier,onespecific volumeofsaidarticle 
havinganinterfibervolumeinadrystate underapreSSure 
of 0.5p.si.ofatleast2.2cu.in? 
6.Anarticle of manufacture as definedin claim 1 

whereinthefibrousabsorbentsurgical productComprises 
atleastabout40% byweight of said highly crimped re 
generated ceHulose fbersand notmorethanabout 60% 
byweightofothertextilefbers havinga crimpless than 
the crimp of saidregenerated celulosefibers? 
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