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THE FI ELD OF THE | NVENTI ON The present invention relates to nmedical |inens,
such as drapes and gowns, and nore 15 particularly to nedi cal Ihggﬂ@ mﬁving
regiogs thereon inprinted with performgnce enhancing materials. g
BACKGROUND OF THE | NVENTI ON Medi cal |+nens, such as drapes and gowns, are
intended to protect both the Lent , i.cal rsonnel fr ) i
contam nation. The patient i gﬂﬁ%ﬁ&légngwgi& IR’S'n t he at m)mmlmmwmmmw
the medical personnel and t he!MBBIERIFIBEYRMANEF ARFAS protected from i he,
patients bodily fluids which make contain harnful infectious agents, such
as tH& virus which causes AIDS. Sone nedical |inens are reusaﬂ'

constructed fromsturdy fabrics such as woven cotton which ca memﬂmmwum
and sterilized repeatedly. Qther such Iinens are disposable, and &g,

const r uctrqE FIEIOF §88 Ievpensi ve fabrics such as nonwoven material s.
Sui t abl e exanpl es for each are well known in the art. Wen constructing a
medi cal gown to be worn by a nedical professional during 30 35 surgery or
ot her nedi cal S_ I i bodi.l wf | ui may, be present, severa

nmet hods are cuﬂegﬁﬁ%ﬁ{ @‘ﬁ%’&%n%h%%ovﬁgégc |th ng ’ gl?%earsvdlr%eg ﬁgggoyﬂs, Pﬂ‘g"‘é’r ®as of
the gsowpagicatsldo ntedivalideys havingiegioht tHefeordmpinied it pdrformbRct edhartipe! S

whi ch are sewn together) as nbst such gowns are, those panels requiring
repellendV“@HHsbe formed froma water repellent material such as a plastic
film Alternately, to inprove confort such panels nay be provided with a

| am nated construction conprising a |ayer of a nonwoven fabric or other
cohf or t alBackumoenDadr BaEiavesersnd | ayer of repellent film As is shown in
the Lopez U. S Patent No. 5,444,871 issued August 29, 1995) the King et al.
U S. Patent No 4, S04,977 issued March 19) 1985 and the Rothrum U.S. Patent
No. 673, 433 y\ t r h. of. whi . 2

i ncor§80r at ed %?@Fﬁ%&sf e graééaag%s?%ﬁ g#s@rgsf a&ég?gﬁ{i%oaﬂ&g&egrl?oaﬁth%ﬂ}n%@t@%na
appl i ed tmedicat pérsorgl 68 raigatdiahSorthrRingliee VERe patieahBHrotetiet fdniting &l thgown
Simlarly, nedical drapes that are used to cover a patient during a nedical
pr ocedur SIHRTRELTE Qryenythe medicalpersonnel ang shs meding psrsprngl apy pretected fimethe es and
frequent | ),k e TIn : s T0 J.nc (A t he
pat font . SRU HERBlNIG Aihch FRF LAinRRARS! Iidefou Bechlls LRARS ROMRINLR
const r uctcadsesiAIBSs (Soimepmedieal fines aré reutable dral apswudted froegitundg fablict hechdisape.
Fbre% fore, this haikgeen acco&gli hed”m%%h Ean | s og Iaq}Fations of
absorBent™ T SPIAR Wi Fan bewrashrdranf sirlizehiepeatedly n Otagssueh inens pieas

requi ri NQiispdedbiRA@bREVRYradick fERGLsk @REShsivE FatitRE shidlSdsHAnGoleh RatdFiARE

i ntended for a surgical procedure) the drape is draped over the patient and
t he procécuitebleiesarnpips foalehgh aremfelknewntimthelagh a fenestrati on through the
drape. The drape is typically provided with sonme form of reinforcenent at
fthF fenestration for added physically integrally) and also with an area of

i ncreased absoWhenEohstriting MeeADA Qowh 6 be Wadif b?rwné‘di’wbrdfé's@ioﬁﬂtduﬁﬂg pat1ent
but bodily fluids may only be present at a snmall |ocation adjacent 20 the

f enesPr atshegery or ethemmpdical arecedurepimehichbodibsirigemey hepeesent] senerpl methods

| am nat e h r rroundi.ng the fenestration Kk t hat a of
the dr ap%r% ?%ée'@?g‘%ggﬁdgﬁé%w elﬁ“d‘l’ g‘gp SFe T ar gtgé arﬁg%%ﬁhle ggcp“(')'} ¢ |°a%i|’% may be
present, badfly Aiids.r BRBe kewh i conbiRaitedof panglshehiel sreisewd tdgetiibr FRGhost Bechf | ui d
away fromthe fenestration to a |location where it can be captured 25 and

di sposed &9WnS kR Erase PERG!S reqrifing sepelansiyifan brifermedfeom Bawteraispellsahmptenple

ot her pr I ive . i H 1 nat onst J: to

or ovi do. thases § R ? AGERALE Bl AR ) GORBHBE AR, o
f r om3pandarainatet aohsthctiog ebhprising a 1dyei of 2slgasovenifibtict dreotise? tamfdreabizamnedesial
havi ng differing performance characteristic such as hi gh absorbency. 30

S
It can bendariseansdayerad rensientdimt As igehawroin the kpeeal hPaten d¥o. 244 & 74t
| am nat i [ I2%€ 4 0d : u r r
empl oyi naeed ALEEEZS 1048, P Ring S B LS TR N R G AR & o 3P
const r uctth@Roiren 1&8pPaxght o A, 6734 I3niksurd it oledrS) 1097 aath efivehibh ariel vy
| ocal i zed performance characteristics, the design of the gowmn frequently 3
S requires additional panels or a nore conplicated construction to provide
the fluid repellent materials in specific |ocations Wen applying
| am nations, it can be difficult to accurately align the |am nated materi al
The present invention overcones these and other limtations in



a~~~a~ _ - 3 - __ Sthe prior art SUMARY OF THE | NVENTI ON A nedi cal
| inen according to the present invention conprises a fabric substrate; and
a 10 coating printed on one or nore regions of the substrate, t|a$ m&zng
nodi fying a performance characteristic of the fabric substrate. Th i cal
| i nen preferably conprises either a nedpcal gown or a nedical drape. The
substrate preferably conprises a nonwoven fabric. The coating can increase

the |i gqui dintbrpbRial Nefhlf ¥y Péfefehee, Siltsd Tradelentl Méﬁﬂmﬁ&%pﬁﬁé&foi 18¢A] Rigidne
substrate, or enhance the |iquid absorbing capacity of the substrate. The
medi cal gosuthpe tfesieabésyorabayrof dherrgedicabgelyn coveri ng portion and sl eeves
extending fromthe body portion to termnate in cuffs, wherein the one or
nore regions 20 conprises a central operative area of said body covering

portion and fur$iRflarlf GRYidas 8fapBPihhi 20 8sedftolchers RR%RSHAMNgACHSical PRCEUTE S
Preferably) the coating is liquid inpervious. It can conprise

pol yvi ny| ceinerallyeequirg snatesial havaprihighlp asorbent propedswandrrggdently high ligeidpr i se

+ e d--\i. Li ' teri t [ th
Cepel 1 oy PRI oBRE TY el [ERBH ERRLpIRPOR IR E051 8Lt R, 86 2
drape pref érapdalaye fraguently comsiutrt waih subleprepbities ii)tedd pekific regiddsi oTehddrapél

wat er absor bent positioned adjacent the fenestration. Preferably) such

coati ng cofpreiafers. g has boen eccamplishpduith pangleer laminstipanel absedentand figh A

met hod for ' . L&al, 41l J V] fabric te wth a region
havi ng di f?:gg !%hgg‘ﬁngggh&ﬁaéé’l'écﬁgggg?’ 5?%9@8‘5‘2 ? 'ﬁ%nab? ﬁ@gé‘éﬁasnt%rrﬁlfeée%cghpri si ng
the step of applying and adhering a fluid substance to the region to forma

coat i nl%et hereong t he coating having a differing performance characteristic
from the subst rEréngEncar ERrapeSErIded fang soFsical procepypeUEgrameds draped averthant

el evati Ona]!)at%}nea\ﬁd%e Frod9€dile ﬂqugiy%d{)rqnédnﬁroWgﬁ%efgﬁesirgt\{gnn{hirgu@h the drape.

The drape is typically provided with some form of reinforcement at the fenestration for added

physically integrally, and also with an area of increased absorbency. For instance, the drape

may cover the entire patient but bodily fluids may only be present at a small location adjacent
20  the fenestration In such instance a panel of absorbent material may be laminated to the drape

surrounding the fenestration to keep that area of the drape free from puddled liquids

Where large quantities of liquid may be present, a fluid repelient lamination may be
provided to direct the fluid away from the fenestration to a location where it can be captured
25  and disposed of properly This may be combined with the absorbent panel The other
presently known alternative 1o providing laminated construction to provide these regional
performance charactenistics is to construct the gown from panels attached together at their
edges, with the separate panels having differing performance characteristics, such as high
absorbency.
30
It can be cumbersome to construct a gown or drape with local areas of laminations.
Likewise, it can be cumbersome to construct a gown or drape employing different materials
for the different panels in a multi-panel construction When employing different materiais, to
achieve highly localized performance characteristics, the design of the gown frequently
35  requires additional panels or a more complicated construction to provide the fluid repellent
materials in specific locations When applying laminations, it can be difficult 1o accurately

align the laminated material The present invention overcomes these and other limitations in



0 8 JUN 2002 FIG. 2 is a rear elevational view of the gown of FIG 1, FIG
3 is a sectional view taken along lines 3--3 of FIG 2, illustrating a gown
closure; 10 FIG 4 is a sectional view taken along lines 4--4 of FIG 3;
FIG 5 is a partially exploded perspective view of the closure of §§Qun3is
FIG 6 is a sectional view taken along Jines 6--6 of FIG 3, 15 FIGS. 7 to
10 ar es se tional views similar to FIG-&4llustrating operation of the

cl osurwe; @ P s a rear elevational view of the gown of FIG 2, shown
closed; 20 FIG 12 is a plan view of a drape according to the present

i nvention, shown prior to assenbly; FIG 13 is a plan view of the assenbl ed
drape of BUBMARY OPBIFHNV¥ENTIANi s a sectional view of a rotary screen printer
for printing performance enhancing materials onto sel ected regi ons of

medi cal linens according to the present invention; FIG 15 is a rear

el evationai Vi e\nedica liheH i&@fdi%‘ftémlb "f?é%&nt%veﬂti&@%}nﬁ%@%%m duBstFdi& oRE §Sent
i nventi on; 0 8 JUN 2002 -55 GS. 16 to 19 are sectional views through a
wai st 1&| osoatinggirintedeonganeror gforEIr€gionssof thivaubistnage] the cogingamodifyinga @rfdthanee a
rear el eva‘t‘ional. Vi \g&off thebgown of FIG1 S shown closed; and I 0 FIG 21
is a detafl*PH® Sé'F&E PR7IC SHORUAS neck closure on the gown of FIG | 5.
DETAI LED DESCRIPTION FIG 1 illustrates a nedical gown 10 according to the
present invention. It conprises a 15 body 12 havi.nq a front portion 14 and
back portion 1&hamedigaldinen potfersblyepmpris®. eithiprea medipal posvnsoreemedical deapeoTive d

of a suitahl onwov material to prowi.de di sabl e_gown;.. howeyer, a
eusapt e PRt RAREN R pbre ngBy el fur . TaE PR o R e o e

e _mrpl oyed. rdpeBéRy dPthe stbsiratélBh@Edselihd frichb® of theblisitratd, @ventthnté ARIBLIgat i on of
air and water vapor to inprove the confort of the wearer. Suitable fabrics
i ncl ude pabspekjng capacityiofthe pubsyrdten- ent angl ed 20 nonwovens treated with

fl uorocarbons to enhance repell ency, such as FABRI C 450, from Johnson &
Johnson Medical, inc. and SONTARA avail abl e from DuPont. The back portion
|6 may be for ngde gfedic@iSfove/PeteraBly 8bmpRdngd/HbsBadoerihdPoitio anf QleevedSt ance)
the front portion 14 pf%of er?%_l y e¥<hi bla?s_gajt repel | encg?b%f bet ween 20 and 30
cm st at i cexerding frostthpbedyepertipy ta ksminagsin sHiTs, hhereim gheprneorgoereiregionss can be

oo Ao ARor B8 BiFL SpBlte BA2Yr A2 bty LReRhe BFon 0 (B ROARARV " !
r esi st ancpomdifonf abthe Gleeded akface@RE LU | Rysfefdblyitietsoatifig BIiqaidAiiperie RS JtiE,

with the water colum being neasured in centineters. Test specinens are
mount ed uRMBPTItEREINYiNYIghiarideplastise)niAdditionally. thegpvat wax HHfhes CRBPTisE ML r

pressure e AELEARII M e ABR AUbharldMgEinbiertal (0185 he Yiidibndy I ks el & O

| eakage occur throug
at least 20 cm of static head.

25
) The medical drape preferably has a fenestration therethrough, with the coating being
water absorbent positioned adjacent the fenestration. Preferably, such coating comprises an
acrylic acid based super absorbent material.
30 A method for making a medical linen having a fabric substrate with a region having

differing performance characteristics than the substrate comprising the step of applying and
adhering a fluid substance to the region to form a coating thereon, the coating having a

differing performance characteristic from the substrate

35 BRIEF DESCRIPTION OF TIIE FIGURES

FIG 1 is a front elevational view of a gown according to the present invention,



The ASTM Energency Standard 21 and 22 define inperviousness for nedical
gowns. One side of a test sanple of fabric is exposed to synthetic bl ood
nmedium (Wi th a bacteriaphage for nethod 22). Pressure is appli 88 suN&s t he
test sanple of the fabric on the follow ng schedule: 5 mnutes at

at nospheric pressure (on both sides of jhe fabric), one mnute with 2 psi
appliesi 35 to the fluid side of the fabfic, the other side renmaining at

at mospheric pressure, followed by 54 mnutes with both sides at atnospheric
pressure 0 8FIGN Boozardevtional siew efghegowneéFlG.ous material is applied to
a chest area 20 and to sl eeve areas 22. The chest coating 20 generally need
not necessarily extend up to a neck 24 or down to a | ower edge 26 of the
gown 10) but bIFpadefs LRYRIRADAeWithiEntdihgdRrt BNg o2 O1Gr D Vivdaati S 2ewa dlosure;
protectlon It should extend laterally to cover a frontal portion of a
wearer's body (not shown). The gown 10 in FIG 1 is shown in a somewhat
open nfigura n r|or t 9, bei 10 do ned er and it would be
expect ed t hat \%en4 g’o cﬁ’é‘d"'?‘ﬁqg(eﬁ ?" me? 4"X O?Egg\?\%ul d cover laterally
the frontal area of a wearer's body. The sleeve coatings 22 extend froma
cuff 28 up toward the should seam 30 where the s|leeves 18 fOIn t he gown
body 12 howeveFIGthis aspagiially expladechperseciveviewst thocleswe ef F1IG.B¢ way to the
shoul der seam 28. The precise |location of the chest coating and sl eeve
coatings 22 can be mani pul ated by those of skill in the 15 art to neet the
particul ar nee®EG o isa settiohal @eWal@h afdhgdineab--plodFRGW,e for which it is

i ntended. Preferably, the liquid inpervious coatings 20 and 22 are provi ded
by]coﬁilng aliquid repellent material, such as a flln}fornlng pol ymer,
selectively to abri ¢ t p

form a coheren P(???fﬁoon {rﬁe ’gﬁal v'e‘% %%i Pat g"mrrg@p”\?ﬁ%‘ﬁ ?It‘llon °qldw§85“'°
Preferably the coatings 20 and 22 are applied prior to the gown bei ng sewed
or ot herw se assenbled toget her, but they could _be applied after the gown

i s construct edFIGhHd ‘ﬁﬁé?aére}eé’él"%rﬁbr"net”aﬁﬂtbﬁg?r\!t‘ RbBI Qv BRPWIRCIR88%r i ned
primarily by the throughput requirenent, the coating weight desired and
cost. Preferably a doctor blade, air knife, reverse rollercoating, or
rotar30 screen BIG.NID i9g plin0ies of i drapenkeytdihg tEadithpredent inesmionesiaasprier to
capabl e of de€05|ting coating 25 weights in the range of 50 to 200 microns.

Most pref%ﬁﬂﬁ a rotary screen printing nethod is enployed as it nost
easily can deposit the coating in a desired pattern Such a process wll be
descri bed hereinafter with respect to FIG | S. There are nmany filmform ng

pol ymer syst enElG.aj3aiblaglanfvigw of ihediassembiggbdrapoofFigariej ers 30 to body fl uids.
A suitable polyner should be selected on the basis of its ability to be
cast fromsolution) its flexibility after the coating is dried and its
cost .25A prefergggl m&%rskaionmswaolowrmhcmr&rnl&m:&l f&Sprmiak peiofRartas a high
solids content (greater than 95% which limts the cost © reating sol vent
njas si onsenhehcipg adtatialsiontp sdhectett regivgs af thedigri Imgnpaasorsiing toofnh @ressntiinenkion,
coatings include | atex) especially synthetic | atexes, poiyurethanes)
pol yet her ur et hanes, 35 pol yet hyl enes, and polypropylenes In any event, the
coated fabric st@uxlsdislaeedrrémmmslewoftmﬁihlhyr érhbbditiient of @ gdwh ddcddRiZQ3 thé
FIG 2 shows the back of the gown | 0 and a taped type neck closure 30 and
wai st cl oRfgsent Bvemtien,neck cl osure 30 conprises a tab 34 coated with an
adhesive and overlaid with a rel ease Liner 36, such as siliconized paper.
To adhere the neck closure 30) the release liner 36 is renoved and the tab
34 is folded over and attached to the gown back 16 Alternatively, an area
of the gown back 16 at the neck 24 may be coated with an adhesive and have
a release 10 liner (not shown in FIG 2) attached thereover. C osure can
then be effected by renoving the release |iner and adhering the two sides
of the gown back 16 together at the adhesive. FIGS. 3 to 5 illustrate the
wai st closure 34 in nore detail. The gown 10 has an



opening 38 in the back 16. A first edge 40 and second edge 42 are connected
to each other to 15 effect closure. The waist closure 32 conprises a first
adhesi ve | ayer 44 on an inside surface 46 of the gown back 16 at0& HéN 200} st
edge 40. A release naterial 48 is applied to an apposite surface 50 in
registry with the first adhesive Iayer544. The rel ease surface 48 may
conprise a release liner 52 adhered to-the outside surface 50 with an
adhesi ¥e 54. AFR@Sci6élo I2hrasqichbiNigvbiragharwaiki@odure stthagdowsiof BIG ayer 44
and aids in applying the waist closure 32 in a sterile 20 fashion. The

rel ease stShPWINBALsioperagipRed of a long strip of release liner 58 having one
end thereof folded over to forma tab 60. Fromthe tab 60 the rel ease liner
58 extends across the first adhesive |layer 44, and round the first edge 40
Adhesive 62 on F1Ge20 & SrRaeelbVatiohal vRwasHiRE BoWh@f FIG TRilRamelcsddfade 48 on
the outside surface 50. The release liner 58 ternminates in a bi-fold tab 64
wherein the release liner first folds away fromthe rel ease surface 48 and
t hen back u V. e e trip 56
bear Salléndl cia ?@al %gfse%aéetg't}ﬁ@%%ﬁ Em&p%'eap{:ggdsktcg?sl%%e O&th-grg%“é‘tc%ﬁéo the wai st
closure 32. For instance) the tab 60 bears an |nd|C|a 66, such as the

nuner al "1", indicating that the first step in the application of the waist
closure 3 B I tab 60 and 30 rel ease the release strip 56 from
the first adheS|ve | ayer 44 A second indicia 68) such as the nuneral "2",
appears on the release strip where it covers the rel ease surface 48 and a
third i ndi ci a FIG. bilkistraes b hedivuingval 10’ a&cordimprnths pedsertligvdation.oltdohfpdisésla
FIGS to 10 illustrate the procedure for applying the waist closure 32

I

Fi t st )15t h&ody &4 hawinga froptpersipn &6 aphbackpoyidon amdsr easef de9ven 186 The bedy and
first adh d i i e
perforned§§#¥ ah?ﬁgﬁegég?l dbL gkéggFg?#pfl q¥8§9J2€§P828& géhpga%¥g-%e
wai st cl oseusebld2abais suth hs dxtoin| bcuﬁésreahediblsydhmlethoﬁ@ap laBo tbalempldyed hBrdferably
adhesi ve 8}8 JUN .2002 g 5 layer 44 nma Eperly posi ti oned over the

gown back S4® H#eHeldhpreptia E@H@W@sé@gemons a'éﬁﬁ YiRHG VAR (PRFOXE thehe
second in ra e 44 is
adnered t 50Tt Sohe Hialhr® Syt MOFe phipEye 500 ARTS MU AER M
t he r 20 eanenwbvdng tiebted svittefianrechrizond tal esace sgpelncy nsych heFABBI€dGOefroml y t he

rel ease s carde t ouche 'th ngn-steril e hands.
The fi nal e‘rr@eﬁ%q\ﬂgsqn Mséwlaf@dawdrg@é%%av 'Gg‘& D Pes rﬁmbgdhayﬂwe
appl i ed tqelnhls HUTHRhED b s sABkthrial shdPlirtreatd fatits OFRL inBhEQIHEBRGR portion 14
characteristi¢s to a gown, or also to a surgical drape. For |nstance sone
gown and gredgreblapphibins repeiencyof bemmplzeamha@emﬁad: He@d thes preferably about 25
pr ocedur es

of et or  FEp By B BaOTEGF B8 1EGRRLEIE hrh 76 < aRi) o L0 TedoRe Fey o by

| Mer 95 Ng ehkhc€ BLeraR bfedtablity 6F tRe fbWRT ocar bon based repel | ency agent The
excess liquid is then expressed and the fabric dried. The treatnent is

repeated to achieve an acceptabl e |evel of repellency characterized by a

vethod of i he APBLEntooEOIERREdR =R RaRE e ripoklo, 04 peBiRiho

of acryli ef @atepund@ sticFEsshfe) Mith eRCyaen BAG/n@ingUhéedsaret 6n Sentithetdis.aTest
fluorocarbon_or silicone, may be printed onto the fabric substrate On nmany

nonwoven SPASYNeNStaEE )“OPﬁ@dp’r“éﬂeth? edfieergf acepagahyelhandpie spbiectad Fg/ water Psessyre| s
?gg;?gbﬁﬁrﬁwmﬁ%\r 4'cah, aﬁ%%tgg 1 gt{s%%&gﬁ]}hrg:g&m C&ﬂ&ﬁcﬁ&?&&% Fh?gr hctglgtrf?g'lc.

det er m ne The ASIM BmergpridyBiandanibl | figl 22definetidpacivusies feanedidl pewas. sOné
repel lency with a given fabric substrate and coating material mnthout ndue

exper i ment#EioHA tesAé‘I‘fFBl\%Orﬁéab(”I‘iéS expossd toesyathets blogp aredim (Vi Bacienanhea
critically %da%ﬁarﬁrés@sﬂ 3k L%E& %'s{tgle%s? le e oR ik t‘aﬁﬁ@@ﬁ %qélloiyiﬁp s@ﬁedule.
rotogravure or exo r coati ng s, are

sui t abl e. SUsinogs hhammphmh méssbhdopbe&esrﬂesldﬁvmifabm) omhmnmmjwbvsh arpsoapphleﬂer
repel | erlal need 30 only. be ap wher e the

repel P nc§° %Maﬂ?s thertabrig, the; ofhgresid etrﬁeawmﬂ@‘amwgﬁ“%re&ufe h@ mﬂ byo
can be madg fin o @lt‘h%ﬁ?&ndéﬁaﬁl&ﬁ% ﬂég,@.{)rem%{\oven fabric with | ow repeI | ency
and yet have 1ts repellency ralse hi's manner. It may be desired,
especially in the instance of drapes to have an area with enhanced 35
absorption Currently this is provided by | am nating an absorbent | ayer of
material to the fabric of the drape. Such material is capable of absorbing

body fluid, such as blood) to create a relatively dry area where a surgeon
may nore easily work Instead, according to the present



0 8 JUN 2002 -9S invention) it is possible to print a |ayer of absorbent
material, such as an acrylic acid based superabsorbent, either as a
finished polynmer or as a water base suspension of the precursor NPeIHS.
to a localized region to provide enhanced fluid absorptive capability:
Preferably, this would be provided adjacent a fenestration through which
surgi cal procedure is to be perforneQTQEqploying any of the well known acid
based superabggrbent terla S) su

t
absor bi ng a gr2&P&A3 W%Wbcfuslrmfﬁ%'star‘?g edct(??f’\/%k}%? %ﬁ%kgf‘aﬁﬁl nsi{)eéﬁlatle%h c
nat er i al sSThePaesdoding20 BendPsIRSRRY ndl ﬁ&kgw?eheaa I&grto RrieBk @bbﬁa@\b@wmwﬂ

materials will be apparent to those of ski inthe art. FIGS. 12 and 13
i 11 ust r atedzg 26-of theprawiy 10, dmmhmdqrr@;yeragomuhgm e@dting )20cprapidesknhaBehavi ng a
regi on of goce |n ted ther on .abo f enes tion 76 J
{her ot hr GUGHRRT cfl BEARRleaR FudrduPla e o FBRBERTBE Y b yaleE ARARY ok

rect angul s’hbw&ble'l?he §@wﬁ>f]0<”m RIG)- MR\SREWA A ddmdvaiat bpéh & ufai:oﬁeah&mé%@mg
absorptl on 74 printed thereon at the fenestration 76. rectangul ar corner
80 i stOcutdannedpy favegresand itgvoutd be emcteld Ith@tw“@!\ég dpneedjﬁhapbesvgomng G he

corner 80 Sl S

confi gur a‘f'?‘%‘h%g‘éegq?t%%ng the, E%'ggbagg%eéal rgﬁffr S POJ}en }}iensgtf VPP ??C:{{nlg?)%? eﬁe'&de??'gl n
regi ons of cuff 28 ap eowedrd gm\ghoulaosreamrw WG € tHE! shieees BT {heRdwadody | 2 hbwever

| ayer of open cell foam|ocated adjacent to incision cite. This naterld

has a hi gthe sleeverGoating 22 seed notextand all e wactothe geayderseam|28. The pregise hi s

the. i tom RPHOR e RS il b7 Rl Bidhel 2 03h kb BEFERRTL Winkts 3BTRS o

filmisf pat Wﬂn@é(hh@bzlrﬁ&hldﬁndlhﬁ&fb glkn §OWH Bt V\Eaaeprbbaﬂu@mwwlaismendbﬁ
non-mgratory plastisol-trinellitate ester. en the sol vent has been

driven off and the plastisol cured, the resulting filmhas an extrenely
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el ectrost snrcanennlnmng prOCb§s 1§ umptnyeﬁngiadmfvhe:t imgnizd dsps capablegpf depasping\coating | ng
met h ma as. there is s way to control .where the
Coat 145 WHHERSE DS Thresciosg S0GHCtsts. (ost pRETaHEa YD Sreandti Semaf &
Ct her employed as it most easuly can deposit the coating in a desired pattern Such a process will be

described hereinafter with respect to FIG. 15.

There are many film forming polymer systems capable of providing impervious barriers
30  to body fluids. A suitable polymer should be selected on the basis of its ability to be cast from
solution, its flexibility after the coating is dried and its cost. A preferred material is
polyvinylchloride plastisol which has a high solids content (greater than 95%) which limits the
cost of treating solvent emissions released during the drying and curing process. Other
suitable coatings include latex, especially synthetic latexes, polyurethanes, polyetherurethanes,
35  polyethylenes, and polypropylenes In any event, the coated fabric should be impervious to

bodily fluids.



met hods for adhering a fluid coating to the substrate will be apparent to
those of skill in the art 10 FIG J4 illustrates a rotary screen printing
mechani sm 86 suitabl e for applying performance-enhanci ng coatlnggajUszz
conprises a rotating drum 88 having perforations 90 therethrough i

pattern adapted to print the predeterqhned design. A squeegee 91 |n5|de t he
drum 88 forces a flowable coating material 92 through the perforations 90
wher e they eX|§ﬁ 15 %g Ey %gpattern of the coating material 92 onto a
fabri cSsubst r atdGods ¢1Bagk oftthe gawpdQ2ad adaned typernsek clasuredd and Wl pe
driven, a I-eh

FIo 15 | ol eTREE ity SHEShRAG atho AESHER TR hishd I8 dieHil

| 00 and | @Z2ele24@ lier I euchng silidénieed papds. Up atihere bimaleckt cdBuref3q, ke rgleuse liner
provide left and rig back_panel s 108 and 110 The right, back panel 1 10 is
fol ded ovef 'bmﬁﬂw}ﬁ' ‘f) tsg olded, gver and apachsd s0 thegpwnback A6, dftespatiyely,

adhesive 1.,1{ %%3'0? tht \@rpl?a@kq at h'gel decRB4 Jrnagy%erb%q{efi With #0%ResivO SR habe :LQ'FI?Q\%: tsh

may be printe ther on, preferably simltaneously or contenporaneous
the répel lieet(noostiownds FIG. Herchedahsaieovert itosucd catnhbergbn/\eﬁ‘éb&d 9 rendying the

conprise a .double-f d tape. ase lin 118 free-end tab
120 cover £ f%elil'a‘am ghenpathe ms'a%w] the e badois 988 g B ﬁsy dhesi¥gvi ng t he
rel ease liner 1 18 by neans of the tab | 20 and then folding the flap 112
at the region of the adhesive 1 14 over onto the |eft back panel 108 where

t he adhesive lfmsmlmﬁﬂlutmaethwﬁmod&oqnmm 1) rﬁﬁx& cbtnil TheavegH) hasran See

also FIG 21. .An nne whi.ch t he tab nction |.aces ,th
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The wearer then grasps the tie and the non-sterile card is renoved.

cl osure 169 cowrpthiefast aihesive lpyet 23, andfaidshin pp;dmgdtwlvyatstsckmméﬁmﬁ stenhle sarre
material as,the._go 98) . an I ch ext ends rally.fr a first end 124
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bears an adhesive with a release |iner 132 thereover. The release |liner 15

simlarl yﬁrsasdlaesmerlamer éhnd 3dqundhidie irg edpn 0 e AdhesBB, 620 thesplowsdilingr §% t he
strip fir %&he?gsdtostg release surface 48 on the outside surface 5S0. The release liner 58 terminates in
a bi-fold tab 64 wherein the release liner first folds away from the release surface 48 and then

25  back upon itself to cover the adhesive 62.

The release strip 56 bears indicia to indicate the steps in the sterile application of the
waist closure 32. For instance, the tab 60 bears an indicia 66, such as the numeral “1”,
indicating that the first step in the application of the waist closure 32 is to pull the tab 60 and
30 release the release strip 56 from the first adhesive layer 44 A second indicia 68, such as the
numeral “2”, appears on the release strip where it covers the release surface 48 and a third

indicia 70, such as the numeral “3™, appears on the bi-fold tab 64.

FIGS. 6 to 10 illustrate the procedure for applying the waist closure 32 First, the user
35  grasps tab 60 to remove the release strip 56 from the first adhesive layer 44, as illustrated in
FIG. 7 This procedure may be performed with a non-sterile hand and still effect sterile

closure of the waist closure 32 as will be illustrated By holding the tab 60, the first adhesive



ends |24 and 126. The release liner first end 134 extends slightly from,the
adhesive to forma tab 138 and the second end 136 is rel easably &bt to
the strip second end 126, but with significantly greater force than the
attraction between the adhesive and the release liner 132. For instance, it
may be physically attached thereto, sy%h_ as with a stronger bond adhesive
or 20 thermal bonding. FIGS. | 6 to 19,.4llustrate operation of the closure
102. B r slayert4damayebe prioperyasaitivhedibvetas gswh beck BhadidBneothd sédohtl @dgdh&2 r Byease
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gown 98 and effect closure The assjstant then renoves the rel ease liner
32. The ‘REshedvishur-sieglsdands. (e fingl dasuse jsjilhestratedan Fiagllk he assi st ant
touchgs only the release liner 132. FIG 20 shows the closed gown 98 and FIG
21 illustrates the neck closure 30 100, described above, in nore detail. In
any of the adh@tieygeathestsimesy, beapphet tyl the uadbiiigVfabricstogredide repinabut
substitutiops therefor will be a arerlt to those of skill in the art. Such
subst i t ut REOIREMERSH PrECLesHGide Gééaﬁoﬁfka aﬁmmwgwe'w@gm T InANge, RORPER/AYD - 12
Various npdidrk ' - ' b ' ' arent to
t hose skilled ‘f‘ﬁéﬂtpﬁg&g?tg ’q.\?\n@%’zﬁgﬁjfé ﬂgg%s?? rﬁ%h% %o‘?n&;bﬁgéégg%%\gdaé\odbg L?lﬁsiot of

t hi s i nvesomplete ihpersivosieds ol somddesserdevkls bfwvateheepelhenentriap beiadequate. | i i t ed
tot enmhodi nents di scl osed . herein) and.that.the ¢l ai should b

i nt epgr ot eATentvp i apghiged: émmersms) (45 EMiel RS I B TeOTGratbemAaSad FSREBEY ski | |
in the arfgeg@nrid mgéq?qhﬁ!% g'ueﬁle;( e LWl 2@ Phel AbAEri P CBle  thatRET: i CfeTBAES 1o
enhanci ng coati1 ngs descri bed 10 herein wthout undue experinentatl on. 0O 8
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substrate; and.a.coatin rinted on one or nore regions of the substrate,
sai d coatq’?ld’rﬁ%fﬁbfyy?%t‘?dt 25 %Br f or mance characteristic of the fabric
substrate. 10 2. A nedical linen according to claim1l selected fromthe
group consisting of: a medical gown and a nedical drape. 3. A nedical |inen
accordi ng to cUsingthe metbedpfithe peesentiprantioe as empltérsaivesa war hasedenansiomof i c.
4. A nedi call. | i nen achﬁor di nlg to gl aim 1 wherein the,coati gg rmd'l.fi es the
per f or marftD e RO  QIBY PRE'ENY FrEANeRPStaRTe R A° § PURFOFHECT PERICURS Y i ng
of increasd fihiédentbitheifabrié QRRIrheN©h RAny AhvidiR# kiiktrgies ) tRE pAF&TdA RBating
friction of the substrate and enhancing the 20 Iiquid absorbing capacity of

the substweight fopaenslic esier is hppseximateht 20 garoppert sabare yaush mbichsiongsronds i 8al
gown  COMPIdarddtbrit with a hydrostatic head of 25 cm. One of skill in the art can determine the

25  appropriate coating level to achieve desired levels of repellency with a given fabric substrate
} and coating material without undue experimentation. Achieving the 25 cm level of repellency
does not depend critically on a particularly printing process, and techniques such as
rotogravure or flexography which deliver lower coating weights, are suitable. Using the
method of the present invention, the emulsion or other repellency enhancing material need
30 only be applied where the added repellency is required. For instance, the back portion 15 of
the gown 10 can be made from a rather insubstantial nonwoven fabric with low repellency and

yet have its repellency raised in this manner.

It may be desired, especially in the instance of drapes to have an area with enhanced
35  absorption Currently this is provided by laminating an absorbent layer of material to the
fabric of the drape. Such material is capable of absorbing body fluid, such as blood, to create

a relatively dry area where a surgeon may more easily work Instead, according to the present



body covering portion and sl eeves extending fromthe body portion to
termnate in cuffs, wherein said one or nore regions conprises a ggnyNanil
operative area of sai d body covering 25 portion and further conprises
portions of said sleeves adjacent said cuffs and wherein said coating is
tiquid inpervious. 6. A medical linen according to claim$S wherein said
coating conprises poiyvinylchloride plastisol. 30 7. A nmedical linen

accor ¢i nginténtioh at 1y &s%l% & :;])ﬂmt J"E %Wbso%énh %{at&ﬂmﬁéﬁﬁsan%%’h@ lacifBagedar €as
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coating thereon) said coating having a di fferi ng perfornmance characteristic

from t he appprent ot hoseofiskill in thesarhod according to claim 11 and further
conprising the step of form ng the substrate into a nedical gown having
sl eeves and a body portion and wherein the region conprises at |least a

portion of theFigiRavand apdlairarrachshipet (£cdhfyn dtape cofigiirativh) drapedper
thereof and wherein the coating is water repellent 20 13. A nethod

accorldi nghavinea raien f ephraced ahsaEntiop JAprintsdrihereoeabnus g f@feswm 78g the
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applied adjacent to the fenestration. .A3?_AHs?. Al ;

. ASY. A AYH. . Ageciangulsgromer §0 ik it §@n. the shrep3®| FiG 13 iHusyragsghe drape 72 with the
corner 80 attached to a side edge 82 of the sheet 78 to form the T configuration.
20
It may also be desirable to enhance friction in certain regions of a drape or gown. For
instance drapes sometimes carry a thin layer of open cell foam located adjacent to incision cite.
This material has a high coefficient of friction and the surgeon is able to place his instruments
on the pad with the certainty that irrespective of the angle, the item will not slip. A similar
25  effect can be achieved using a printed film of polyvinyl chloride plastisol containing a high
/ concentration of non-migratory plastisol-trimellitate ester. When the solvent has been driven
off and the plastisol cured, the resulting film has an extremely high level of tack and behaves in
a way similar to a conventional foam instrument pad. Such a high tack coating, on a fabric
base, can also be used as a liner for an instrument tray. Other tack enhancing coatings will be

30 apparent to those of skill in the art.

The performance enhancing coating can be applied to the fabric substrate in any
appropriate manner. A fluid coating material is applied and adhered to the substrate. The
fluid may comprise the performance enhancing material dissolved in a solvent, or mixed into a
35  suspension with a liquid carrier, in which case the solvent or carrier will typically be
evaporated or otherwise at least partially removed to fix the material to the substrate.

Alternatively, the fluid material may comprise a granular flowable powder of the material, in
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+} [ 9mbC! 1thezethomaghijing pgtrern adapted to print the predetermined design. A squeegee 9\ inside the
drum 88 forces a flowable coating material 92 through the perforations 90 where they exist to
15  apply a pattern of the coating material 92 onto a fabric substrate 94 The substrate 94 passes
over a roll 96, which may be driven, and which places the substrate 94 into contact with the

drum 88.

FIG. 15 illustrates a gown 98 having alternative neck and waist closures 100 and 102.

20  An opening 104 extends up the back 106 of the gown to provide left and right back panels 108
and 110 The right back panel 110 is folded over outwardly along its length forming a flap
112. A region of adhesive 114 is provided on the flap 112 near the gown’s neck 116. This
may be printed thereon, preferably simultaneously or contemporaneously with the repellent
coatings to speed construction of the gown 98, or may comprise a double-faced tape. A

25 release liner 118 with a free-end tab 120 covers the adhesive 114 The neck closure 100
operates by removing the release liner 118 by means of the tab 120 and then folding the flap
112 at the region of the adhesive 114 over onto the left back panel 108 where the adhesive
114 adheres the two back panels 108 and 110 together. See also FIG 21. Another manner in
which the tab may function, places the adhesive on the tab, with the tab being opened away

30 from the body and then attached to the body across the opening 104
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as the gown 98, and which extends laterally from a first end 124 thereof attached to the flap
112 to a second end 126 attached at the side 128 of the gown 98. A face 130 of the strip 122
which faces outwardly bears an adhesive with a release liner 132 thereover, The release liner
15 sim-ilarly has a first end 134 and a second end 136, corresponding to the strip first and second
ends 124 and 126. The release liner first end 134 extends slightly from the adhesive to form a
tab 138 and the second end 136 is releasably attached to the strip second end 126, but with
significantly greater force than the attraction between the adhesive and the release liner 132.
For instance, it may be physically attached thereto, such as with a stronger bond adhesive or

20  thermal bonding.

FIGS. 16 10 19, illustrate operation of the closure 102, First, the wearer’s assistant
grasps the tab 138 and lifts the release liner 132 away from the strip 122, except where the
two join at their second ends 126 and 136. While holding only the release liner 132, the

, 25  assistant passes the strip second end 126 behind the wearer's back to a Jocation 140 at the side
or front of the gown 98. The wearer, with sterile hands, presses only against the strip 122 to
adhere the strip 122 to the gown 98 and effect closure The assistant then removes the release
liner 132. The wearer never touches the release liner 132, and the assistant touches only the
release liner 132. FIG 20 shows the closed gown 98 and FIG 21 illustrates the neck closure

30 100, described above, in more detail. In any of the adhesive closures, an acrylic adhesive is
preferred, but substitutions therefor will be apparent to those of skill in the art. Such

substitutions could also include hook and loop closures
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the art can find suitable alternatives to the specific performance enhancing coatings described

10 herein without undue experimentation.
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2. A medical linen according to claim 1 selected from the group consisting of: a

medical gown and a medical drape.

3. A medical linen according to claim 1 wherein the substrate comprises a

" 15  nonwoven fabric.

4. A medical linen according to claim 1 wherein the coating modifies the
performance of the substrate in a manner selected from the list consisting of* increasing the
liquid repellency of the substrate, increasing the friction of the substrate and enhancing the

20  liquid absorbing capacity of the substrate.

5. A medical linen according to claim | comprising a medical gown comprising a
body covering portion and sleeves extending from the body portion to terminate in cuffs,
wherein said one or more regions comprises a central operative area of said body covering

25  portion and further comprises portions of said sleeves adjacent said cuffs and wherein said

coating is liquid impervious.

6. A medical linen according to claim 5 wherein said coating comprises

polyvinylchloride plastisol.

30
7. A medical linen according to claim 5§ wherein the gown further comprises one
or more areas coated with a repeliency enhancing material to raise the repellency in said one or
more areas to at least 20 cm of static head
35 8. A medical linen according to claim | comprising a medical drape having a

fenestration therethrough
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11. A method for making a medical linen having a fabric substrate with a region

having differing performance characteristics than the substrate comprising the step of applying
and adhering a fluid substance to said region to form a coating thereon, said coating having a

differing performance characteristic from the substrate

15
12, A method according to claim 11 and further comprising the step of forming the
substrate into a medical gown having sleeves and a body portion and wherein the region
comprises at least a portion of the sleeves and an area on the body at a chest of a wearer
thereof, and wherein the coating is water repellent
20

13. A method according to claim 11 and further comprising the step of forming the

substrate into a medical drape.

14, A method according to claim 13 and further comprising the step of forming a
25  fenestration through the drape and wherein the coating comprises an absorbent material and is

applied adjacent to the fenestration.



