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AN | GDI NE- CONTAI NI NG HOT' MELT PRESSURE SENSI TI VE
ADHESI VE CAPABLE OF BEI NG MELTED AND COATED AT A

wO BOMBERATYRE NOT H GHER THAN 1000C, AND A MEDI BAL/US2005/015829

ADHESI VE SHEET PRODUCT W TH SUGH A PRESSURE SENSI Tl VE
ADHESI VE TECHNI CAL FI ELD The invention relates to a
hot nelt pressure sensitive adhesive, and nore

particul ar relates to a hot essure sensr t i v
P heafoting COMEARING Bat bt PriNsURY APHESIVE

and COBASILEOF BEINGMELTER AN CQ) Aﬂhéﬁf EMBEW&H‘E NOT
al JUGHHERTERAN 3 00° GV i MEINEL Ly ESHBEEPRQDUYRT WITH
as a surgical dSHAH ARRESSIZARE SENSITINGUADHESIYS ng or

the like, with such a pressure sensitive adhesive.

BACKGROUND During surgical o erati on,. human skin (a
natural barri er agal nst THEHYE ME%? is cut through

at a prﬂﬁ % %bﬂﬂel%g:tegsur@%sitﬂk%ﬁﬂe%kve and more

ti ssues be aseptic by nature are then
exm&eﬂarl)oreﬂatm te>atlmt nelt pemumcmﬂnte adhbsive gnae@cmwns iodine and

reas er| k of surgic srtelnfect g(SI .
ThiBpRg R melied i Creted S dpatire novBeb e | GBS datso reates

rmt%ta R6diEH1 2R s%@ett;ﬁ’odd%ﬂ Wiéh isrhesu?giﬁil%aﬁ surglcal tape, wound
m croorgani sms existing there to the smal’l est "possi bl e
nudrpssing @\the liké, tveith siich arpressure sensitivieaadhesdywor gani s
remai ni ng on the skin nmay cause an infection during
the surgical operation. In order to mnimze potential
of infection, a sterilizeBAUKGROUNDY ape that is made
of a transparent, thin adhesive filmis generally
used, V\}awahg rmglceleon,ea'«rtroedhtagan skif @inafralhagsier against

B

si whichsharld be atdpéic by anaté an thearetpadeld duvthet dxtersdlienvironment. This

together with the drape to be i crse
s UBTGMbRINCIgAT s dh G Tisk P urgigal g inds lorﬂﬂsgﬁegg ?frra thgkin at and
M SHeY @8 k)&‘ihﬁgﬁ?é ﬁi’uﬂ%e%‘slﬁ@&e@{‘d Rdide BE ﬁuﬁb%ﬁc%rgamsms

incised site frominvading inside of the body through
t hexistingitberd tethesmalifsteossibls uwgb@alep @ftat disimfectibm, the

},\?llﬂjln}ﬁg‘oégg?%%\'gl cal alb%lng §¥1/ ?lbeos g)wmgy cguste ah hfe g{lon (iurlng%e surgical

operation. In order to minimize potential of infection, a sterilized surgical drape that is

made of a transparent, thin adhesive film is generally used, which may be called as
"surgical drape for incision" or "incise drape". The incise drape is adhered and affixed
onto the skin around the operating site prior to the operation, and allows the skin
together with the drape to be incised by means of a surgical knife or the like, to aid in
preventing any microorganism remaining on the skin at and around the incised site
from invading inside of the body through the incised site. After a surgical operation,
the wound is typically covered with a thin and flexible film, which may be called a
"wound dressing", in order to create an optimized environment for healing while
obviating any infection from the external environment.

There are known dressing films and surgical drapes made with iodine-
containing pressure sensitive adhesives for use in antimicrobial medical applications, as
described in US Patent No. 4,310,509; US Patent No. 5,829,442 and the like. However,

these pressure sensitive adhesives are dissolved or dispersed in an organic solvent such
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"wound dressing", in order to create an optim zed
environnent for healing while obviating any infection

wo a9 ext ernal environnment. There are knownCT/US2005/015829

dressing filnms and surgical drapes nmade with

I odi necontai ni ng pressure sensitive adhesives for use

in antimcrobial nedical applications, as described in

US § ; t S "

t e R, Pyfehior e 9, Men Mol en e ffes @i consitive

ar editisszohaselthve rnd dirspefifectstorn the Anman hady andstbe eevitonment, as well as
suchas tol uyene, thyl ethyl ketone qr the like. Such

~ GeVDeReIHACes) aﬁ"&@ EiSdsBhsHer reagfr?éw\?@eﬁg?orwg\}%dme-
adyelsidf freGhi QRsilikeadHtRe P dYesadd uliftte SBYiE OOTERE which may
as well as having certain cost and process issues.
Thededrsal e affedt grechunsancbady ewddfoo thezamviroutn ergc ok aapnocesg of making the
pressure sensitive adhesive that does not utilize

or 4hfc sol vents which may adversely affect the human

body angsqsdih®BaMiéhdiRyeN tasil@RAbIANOhOFER Ss iniﬁ%li bbiling point of
the sanme. As iodine has a tendency to easily subline

as 101G, ids diignlhte malisor hotaeelbpresaurepgdheggecontaining iodine, and coat
di f.ficult - - [ :

ol S ESoRahah B} LTSS, AN oo s over
typical. Inhairdered bbaoed ket mélt pressube axdhative gagabrgenbaing@ated by a

is over 1100C. In order to obtain a hot nelt pressure

ad Fedsa) BotamghpraterdyPially gt & 6ot g tﬁfyp%{a%?%ouhb‘to Rel00°C), a hot
COR R prédsiidi adfitdiVe FmpbsiRAtHal Beénedm@fogédf Wil cathities an

140 to 160C), a hot relt pressure adhesive conposition
hasntiezmbig\agentpliddompthyhp-dayisnlferswhich anstabie er atemplerature of 275

agen L yhe p-talyl sul fone. which is stahle at a, .
R PR Risdatih R aaniNSaosdishTh Bp §bacda using
engRlt btk RERESHYRERMPAS] bdeaTolr et tiRAhAhisEhiADadehthas a
hot nelt coater. However, it has been found that this

andlifferent enfimicreRjelfpestaam andip peerrantimierabiahefifican, as compared to
S p?o%gl{e@, ?gg?lgvdﬁﬁgﬁﬁ]}dog%-?%dgﬁéy%mr@F:)I ta‘fs%crgfen%a to simply as "PVP-

conpar e
py foddld cbaie’i"Pdi ne conpl ex (also referred to sinply as

"PVPi odi ne conpl ex")). SUMVARY The iodine (I or
PVP-i odi ne conplex) is a very effective antim crobi al
agent, exhibiting antim croRyamvpakyVvity against a
wi de spectrum of mi croorganisms, 1 ncluding
The iodine (I; or PVP-iodine complex) is a very effective antimicrobial agent,
exhibiting antimicrobial activity against a wide spectrum of microorganisms, including
Gram-negative bacteria; Gram-positive bacteria; tubercule bacillus; fungi; viruses; and
certain spore forming bacteria. The antimicrobial efficacy of iodine is well known and
widely accepted by healthcare professionals. Therefore, an iodine-containing pressure
sensitive adhesive is desired that is capable of being melted and coated, with
minimizing loss of iodine at a higher temperature to the minimum, while still utiiizing
such an antimicrobial efficacy of iodine.
One object of the present invention is to provide an 1odine-containing hot melt
pressure sensitive adhesive that can be melted and coated at a temperature not higher

than 100°C, and that can stably preserve the iodine in the adhesive through all the
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G am negative bacteria; Grampositive bacteri a;
tubercul e bacillus; fungi; viruses; and certain spore

wo onsiimBy2dbact eri a. The antim crobial efficacy pdT/UsmFie15829

is well known and wi dely accept-8d by heal thcare
prof essional s. Therefore, an iodine-containing
pressure sensitive adhesive is desired that is capable

of stﬁgésrtqnﬁadlﬁ§6toﬁng af@asiBe it, WithéutWkilkgzh{ gahmﬁo&famc solvent,

iodine at a higher tenperature to the mninmum whil
st while ytilizing ithegvel Lo vemanginwidelyoused prtimist atiielefijcasy of fodine.

I odi ne. Tg]prese t?r(l:\;enf)f ! rl]eﬁesp [ ea?]lenéln ¥§Q1tn|1ns%rhot melfopressure sensitive
provi de”ah ' ARCORT & i ng 0

S endtiekive Qoﬁh@bﬁﬁbﬁ/ that Rabpaddoseiemtrel :ﬂﬂﬁ:o@tﬁaﬁta@d té@hperature not
tenperature not higher than 100C, and that can stably

pr Bigaesthan hR0 iC@G?fﬁEn$lﬁgt he adhesive through all

t hest ag of t hout

utilizi any n%ﬁﬁgﬂ?dl%ggllhg?ﬁpgo%nfle utilizing

the wel | kno(vm an;iolwwmhglyymﬂﬂdnamdlm amgiiexalandf f i cacy

of i odi ne. present jnvention relates tog .an . )

i odi ne- cont apie)l ng? Ekﬂ‘ilroﬁfé‘llil S%té'ﬁﬂ’é’l ﬁ@ﬁq?wgaahw%/emhdom
copRpghtion that is capable of being nelted and coated

at a tenperature not higher than 100C, conprising: (a)

an i odi f1B- conhal melhgrassude agitvisiviedasshavingomgnfieninggoitiof not higher

<L pyrraolidone-iodi ne conplex, and (ii) a
51}/&8 Iq:’ C%%’Fvé’ﬁt capabl e of di ssol vi ng pol yvi nyl

pyr rol i done tifer el fito $d% by Widght 8 b tsythetistubBerasdnsistingeof a
base havi ng a softeni n%%%m nt of not higher than 100C,

coFPfS‘FraE‘v'ldn@jPe(‘ih}’ml@lQS@CS H&Fr’v\ei ght of a synthetic
rubber consi ﬁ )I ng e@%\l@%f%ﬂ&};ﬁ&%ﬂ‘?ﬁﬁc@ﬂe‘a&ive with
el ast oner, a tac

thiﬂdiﬂesamﬁ)n reactl ve VVI th [ Odl ne, and (iii) 35 to 50%
bl me. baselitbn Ehio 1052 NRAY R SaTSHHESGR RBpE Teactive with
Pr RRIY Based Qﬁ?l'lé’t%tal? 28sht 8Pfhe 181 It PHEERE LBRsive base; and

(c) a surfactant.

The present invention also relates to a medical adhesive sheet product,

comprising:
(a) a sheet substrate; and
(b) an iodine-containing hot melt pressure sensitive adhesive composition as

described according to the present invention, coated on the sheet substrate.

DETAILED DESCRIPTION
Since the iodine-containing hot melt pressure sensitive adhesive composition of
the present invention can be melted and coated at a temperature not higher than 100°C,
it can suppress any loss of iodine due to its sublimation to the minimum. Also, since
the iodine-containing hot melt pressure sensitive adhesive composition of the invention
has low levels of ingredients that contains any ethylenically unsaturated bond or
acetylenically unsaturated bond, any degradation of adhesive and any loss of iodine due

to its reaction with the adhesive can be avoided. Further, the iodine-containing hot melt



10

15

20

25

30

The present invention also relates to a nedica
adhesi ve sheet product, conprising: (a) a sheet

waeamstitmee; and (b) an iodi ne-containi ng hot netCT/US2005/015829

pressure sensitive adhesive conposition as descri bed
according to the present invention, coated on the
sheet substrate. DETAI LED DESCRI PTI ON Si nce the

| oficbRir& Qv i sRRtcofpbbitiBh 85 &idlifvehBBS chr I\e%la%imﬁew retaining
conposition of the present invention can be nelted and

comdeg lattheaadﬁxem@ rsirtea tlee indinetsogtagring hﬂhonlobc:gelu and dlaghhot melt

ress an i odi n ue to jt subl ti
© HERAERR seliivis sl e rB o e Rt BipHiReh MR o B
mebirfaefa s sl tﬁhef erstdbly withsltasl, yRase BR@Stidn. onm@fthb h&line-
i nvention has |ow | evel s of ingredients_that contains

ansorsainiiedet maltipyessrs aerpitixedhpRvricampastiionafdhg wapntion can

By ElhIR U achOlvE RO AT A Bl RRINE SRR uoo .
c aRuriieerndu e, thed odiheHcbiitaining e medtprassutosensiting adhebive composition of
meltpressure sensitive adhesive c ition of .the
| neRRYEBHOR BdvaRagsPS pltB |1%a'&91t PERISIRRI Yi§es HAPHENIGsYrfagtant that
adﬂfsslb%‘%klﬁh'?t%ﬁné Péreh @] RevAPRBINERGs SVFEAMB L4V Ent9€L. less than 5
the hot nelt pressure sensitive adhesive base are

howﬂghﬂebmsy pe d:iamp@l toetie bymanlHody ad thé envisumnieatt ant
and the are st e .W t,hout

Thus, ¢ RaE PEARACRIRHYY HStPaBR plRSFro R a2 el ioapergntaining

adh@&héﬂﬁa&féﬁm@ 8bihp&gitieH of the pteduf Riivedtiof 8dh RORSEENe by retaining
i odi ne in the adhesive through all the stages of

maieding, in sheadhagiveHousheboth theptagenel makiag apggtoring it, and can
' OSU g?es%:p s{ﬁ'bpﬂlaﬂg’ﬁ tonﬁ’)le tniRihGRt Léggn §ﬁ&ss't(§11eéf ?oraaqGﬁg hcyr?od of
Ion O

I'nvention Is ‘advant ageous al so
t hainel Fuphef shedthy mthleesC(mtmﬁmgl}mnmltspmess&aetsammtntdmihesive
has |OMISkI rritati ng pote

| eRRTROSHIOT g eakin Ao o8l ale dobd ES4tpE = astemp%aﬂfrﬁ &pt higher
MehaR§OHRT, rﬁfﬂé ladbghd \gégu§ﬂwﬁ thedycand &Q@d%@ébt‘i)ﬁ&mtsheet

The medi cal adhesi sheet product nade with
af subesate ovhiledninenizomgt leandangpgeon making thelhmedicakadhesive sheet product.

SRLERE RN TN K TR E S T
St agfsin®fodMRkinAhaARen Bé Meltbd@and coafddtht @aémgéf@uafeeﬁ& higher than
:C 8?(')(%6 ;mﬁu@k@)tlhlpgd?gelé glgb:u?hzteha?ly Tar%fﬁy cr)rr]gar?l\c/:esglvent and estltsg ie?ates toa
medical adhesive sheet product coated with such a pressure sensitive adhesive.
Conventionally and commonly used hot melt pressure sensitive adhesives are
those which are melted and coated by a hot melt coater of which temperature is
typically at about 140 to 160°C. Iodiﬁe has a tendency to easily sublime even at room
temperature, and it intensively sublimes above its melting point, 114°C. If the melting
and coating temperatures of a hot melt adhesive containing iodine are above 100°C,
iodine would easily sublime and an undesirable loss of iodine would result in a
decrease in the antimicrobial efficacy of the adhesive.
Iodine is also very highly reactive, and may be easily reacted with unsaturated

functional groups, above all with ethylenically unsaturated bonds (>C=C<) and

acetylenically unsaturated bonds (-C=C-). For example, acrylic pressure sensitive
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time. Further, since the iodine-containing hot nelt
pressure sensitive adhesive conposition of the

wo owentioon can be softened and coated at a tenper/Ea$200&015829

not higher than 100C, it is advantageous also in that
it can be coated directly on the sheet substrate while
m ni m zing heat damage i n nmaki ng the nedi cal adhesive

She@iesREQRMS inclUdeeAHSA S noblYLetntMiing @A Fcall9 uvdsdi@tated bonds.
melt pressure sensitive adhesive that contains iodine

anBuringrompeurskeng ik nerylia adhesoigs sdthdediae ireampettaidgr, éhejedine may
hi gher than.100C, and that, d iliz n .
et Sk sty P E) of e i g Ronanger rhis may

adlwag itdlﬁotsdﬁ?etosspbpiddﬁk d0e & Rélreattidh, ButchsdcrbsLlSfi@in the adhesive.
sensitive adhesive., Conventionally and comonly used .
hof higenay tspetiy i rroblepsthes the adhesvsi When egrepqurdeewithildine in the

?r gxt%e[',qgcﬂgﬁi alt?cpﬁ‘cjlrﬁgrre{azsoglixﬂg%e mleéfX%Bi@Jgﬁgeg gi@'ﬁ fl(t) %eeextruded, as

enperat’urée I's typic out
has/eH at epeshieny of insefRiidny astithicrotealeffdcacgivf thedndine-containing
terrger.at ure, and it intensively sublines above its
mePheiyepoi nt, 114C. If the nelting and coating

temper afl £6i @, iiMOh (ABles&RE 88 intBse RhR ket drébhR6dide HI.
are above 100C, 1odine would easily sublinme and an

undbs acidlid eortasyre, ofd it ory causewoirdsipr onlthe ¢xtrudeansather@quipments.
in the anti,m crobial .,ef f.icacy of,the adhesive. .l.odin

0 oo T Gt O pRbichfice T BARR R hBEmert

I eprebafle Ynksilivd RGRdsIFeXoL Gsel iH RGE MG  aldh el P8l .apphiviens pkeferably
with et h%!geni cally unsaturated bonds (>C:C<§) and

aceatigfienthe doligwing seauireaieal bonds (- CC-). For exanple,
acrylic presgure %ﬁ@ﬁ{iﬁés}(fggﬁj&%h{fi§ nfé?t)é? })PQAﬁJe%d at aterné)erature
g ethyl .

resi dual nononers contal ni enicall'y unsaturate
bonelshighau thangl 008G Pmrafetibitg béthveera o yhd 20°@Y vesideet petdnt any loss of

iodine in an extruder, the iodine nay easily react :
wi fqéllamraét%ﬁ_déﬁ?w iFa s FURERA BN AR £ 19 TRREZRHRFAroCess 1s
mm{'a%eou-gml& iadaticaH diRteat 1981 o HORsmed ?Ilﬁgﬁiﬂe R{teAHSF attack of

toits reaction, but also cross-linking in
admmsHY that ifHfosneday result in a problemthat the

adhesi ve, whep coppounded with iodine in the extruder,
s cured’ and'ihar doREAMES ERGpAPhEA GG Ryl N 8 iRhe in the
di hdHegive! thicughQliend st Gf naskinkebtorins ad BigPitem of
insufficient antimcrobial efficacy of the

i odi ne- cont ailii ngThelmatdrials used iphaiadhesie shewlidiseferabhe a

PT ESHRREHGH of BbSLACE tf:R Gre R PelHE QR ol Rd! A& dskd herein, the term
"non-reactive with iodine" is intended to mean that the ingredient of the adhesive does
not react with iodine contained in the adhesive, under a normal condition where the
adhesive is made, stored and used (particularly, under atmospheric pressure and at a
temperature lower than or equal to 100°C), and more particularly means that the
ingredient of the adhesive is essentially free of any ethylenically unsaturated bond or
acetylenically unsaturated bond that may be easily reacted with 1odine. The term
"essentially free" as used herein is intended to mean that such species containing
ethylenically unsaturated or acetylenically unsaturated bonds are typically present at
less than 5% by weight, more preferably at less than 3% by weight, and most preferably
at less than 1% by weight. '
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The acid is corrosive, and it may cause corrosion on
t he extruder and ot her equipnments. In order to prevent

w0 bwsafioeesai d probl ens, an iodi ne-contai ni ng POL/US®DH1/015829

pressure sensitive adhesive for-6use in antim crobia

nmedi cal applications, preferably satisfies the

follow ng requirenents: i) The adhesive preferably is

nel ted Qhe fflidcCthifhg Aot RERPFALME SelRRtvehidabigVe ddMdsition of the
100C, preferably between 70 and 90C, in order to .
pr present izyeptippsatistes thodboxe reauraments Amenghot wele pregsure sensitive

its,,sublination. Such.,a |laow te rature process .i .
a9 Kge P Sy s e ERR Mo e P FaGUp Ty lirected to

can u
H oh@thael capbld bebeixd @blteddndadohr@lat @ tendsyatille idd BighkSthan 100°C.
formed. ii) The adhesive remains stable by retainin

t hEOY ¢iivaricnGE 1p |gxplaaaios e hot mel peassHE sersHEveadhgve E%lf’t is capable
raki ) i ; LT .

6] s SR B0 QR4 ] {98 RSO0, 5 Hogfhaner
Subtragictesast'vatm aredt pressuressanditiveeadiiesife'l @dimply 28S'wasa dnelt
herein, the term"non-reactive with jodine" is . . .
e gl%t&?h%@flt PHESYTR é?"é&f"érﬁ‘@hfﬁvet et L ipdine and that
dogScaPsble bERGhg Weltbd hiRfledigedcR Ritahp&dutdndt hgo1RE RS 1969C, is
under a normal” condition where the adhesive is nade, .

st berethafienrefesesd t¢ pativdiveicantaining iwan meltpoesghrsrseesitive adhesive” or

pressure and at tenperature Lower ,than.or equal. to
ostgrt & 08T soRabFIRTRE 158 BTl 1 10 il arm met
of pikeireshieiive adh&ivs®aipokitibh bf tHegReseht ialdntion will be described in
ethyl enical ly unsaturated bond or acetylenically
undefeilpad & mgp APackiad 3aSCthe easily reacted with

iodine. The term"essentially free" as used herein is

i ntended to nean that such species containing

et hyl eniAcal | WarnmsMdelt Padsewre Sensitied plikesivedBdsy

unsat ur at ed bonds are typicall resent at |ess than
5% by \A@LE} frm mﬁ?@rWBf%‘ggﬁFlye é‘%hl%ﬁ‘é‘g a3ena7pdsdp g?/sofhened ata
veiiferat@atoPRighehel 860! ¥s RlrefeRed td SR alHP A" adhesive. Further,

wei ght . The i odirne-containing hot nelt pressure .
s epaghtingrediauhfshe wagn mpdtsidheove bdse ishemptesigbthtt is essentially free of

invention.satisfies,the abov equi renents. hot .
P ishRRLE PhsBisnied ppuds M edylsBgahy FiFaR2id APRRTatthon-reactive
s efgthtibdifie. aMReFhvie nielt pré&Quie¥@itiveoriheSiveBdse] sulitaBlelty meet these
directed to one that is capable of being nelted and

coEqEHements, qormppisesh (i e yRbetihiugherconpiging @iacsaturated-type
thermoplastic elastomer, (i1) a tackifier that is non reactive with iodine, and (iii) a

plasticizer that is non reactive with iodine, and optionally, (iv) one or more additives
that are nonreactive with iodine.

Preferably, the synthetic rubber consisting of the saturated type thermoplastic
elastomer is essentially free of ethylenically or acetylenically unsaturated bonds, and is
non-reactive with iodine. Preferred examples of the saturated type thermoplastic
elastomer are hydrogenated styrene based thermoplastic elastomers ("hydrogenated
SBC"). The hydrogenated styrene based thermoplastic elastomers include
hydrogenated styrene-butadiene-styrene block copolymers ("hydrogenated SBS"),
hydrogenated styrene-isoprene-styrene block copolymers ("hydrogenated SIS"),
hydrogenated styrene-ethylene-styrene block copolymers ("hydrogenated SES"),
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For convenience in explanation, the hot nelt pressure
sensitive adhesive that is capable of being nelted and

wa@omsaoad a tenperature not higher than 1000CT/8S2005/015829

hereinafter referred to as "warilt nelt pressure
sensitive adhesive" or sinply as "warm nelt adhesive".
Al so, the hot nelt pressure sensitive adhesive that

c ony@fb Bénat @Ak yiBneattlyfeh@butyfene 3RAN 18K &ﬁb[ﬁné??@h?@ro genated

and coated at a tenperature not” higher than 100
hePEBREX hwrog@faéqdrséxren@etéylehe/ompwl@n@@mmerhlﬁ@ spofimers

. k)%lpl rroeggrgaﬁ?rde $1§I$$}§]|;$\g¥rﬁ]e ?@F) é)g Izglélsolleq{%lﬁihereof. Preferably, the

| Oélaﬁlﬁm‘éﬁﬂéeallﬂ tHegv e e TRllhesPle@Rsdis 8 ele€tRa ififoiny Rydro %enated styrene-
adhesive conposition of the present invention wl

degtélwlee@/auﬁyiﬁnaémﬁme Rlack sapolympire ('pdiogenated SEBAD: Bydragenated

LR RERSIbL KpoPERT N RSB TAS BSEPSY, plmer

soﬁll@mehleracbf and elepdy thengof not hi gher than 100C, as is
referre

s "wa mel t" adhesi urt he each
i ngr edi g‘h? SpRhatiggn Wﬁ%?kflsa%ms@m élfﬁaglé tq forg a pressure sensitive
b @esRl dub & itd weASsBRLibA! ierbfRE 0Bt ofhid ﬁ@kl‘fi@}sl 2d one or more

unsat urat ed bonds nor acetyl enically unsaturated

boplasticizars) and nptieratlyi ene atiméreiothdir ndditiTé eomperrentssir¢ compounded
pres 21% gnrsmlve dhesi ve base, suitable to neet

t h&d ee‘&% Fetrapegen Conprl ses: (i) a synthetic rubber

consi st Thg td@f(lﬁ%r BirefepdbBeisdlcpRl frdiR afpRtaditha is essentlallg free of any
el ast oner i) a tackifier that is non reactive wt

i oaﬁhbﬂ@mca% 0( aGetylendcallymsaturasesy bandgrand 4s peshraagive yipk iodine. The
ad dalgkff%g il de?%ﬁt %Qltolt ﬂﬂﬁ'ﬁeh% &B x%ﬂ?d %Eln%glﬁs hydrogenated and

ives t are nonreacti’'v
Pr edterfadal rpsintrésinss hmrbgénanedrtatplaae reems,sal@thamg(méfetdbg/ C5 based)
saturated type ther, stic el ast i S essent

f r BETQFUB{FYISeFORAFF relera e e AFFlouEat Y aligigti petroleum
bopdgs oBRShddDy BRI RAK e VﬁOIWIaltl@}i)étRﬁélﬂﬁ resitls€4Rf h8fke. Preferably,

exanpl es of the saturated type thernoplastic el astomer
ar élehgcdmﬁ:gelsad soektied drom dladetic (GEbaseg) pattolenm resins, particularly C5

) dro enated SBC'). The hydrogenat ed
st ?Sgﬁigﬂés}é' T °ﬁ‘3’r° Bi'%stic el astoners include
hydr oge Bﬁﬁﬂ?ﬂrlpﬁ therpagichet Ratroed Sloy £ARtdAaPHt is essentially free of
copol yners ﬁydr ogenated SBS"), hydrogenated

st 9m>eﬂby1ﬁ§1@@1be@rea0§tymélywmwkra@éﬁ)@ngwné is non reactive with iodine.
( ?’Xgi’)ﬁg&&%?&hﬁe‘g‘, l)ut is not limited to, mineral oils, phthalic acid esters, glycol

esters, hydrocarbon plasticizers (e.g. polybutene, polyisobutylene, oligomers of
ethylene/propylene), and the like. Among them, the plasticizer used is preferably a
material, such as mineral oil, that can dissolve the rubber component therein and can be
stable when stored.

If desired, any known additives used in known hot melt pressure sensitive
adhesives, such as antioxidants, ultraviolet absorbers, fillers, and anti-aging agents,
may be incorporated into the warm melt adhesive base. However, they should be
selected from materials that are essentially free of any ethylenically unsaturated bonds

or acetylenically unsaturated bonds and are non-reactive with iodine.
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hydr ogenat ed styrene-ethyl ene-styrene bl ock copol yners
("hydrogenated SES"), hydr ogenat ed

waoosame2et hyl ene/ but yl ene-styrene bl ock copol peEUS2005/015829

("hydrogenated SEBS"'), hydrogenéted
styrene-ethylene/propylene-styrene bl ock copol yners
("hydrogenated SEPS"), polyner alloys thereof, and

bl ends 1&gk folth 8 hveirmbtht Je&%r@!;e%fwgﬁfihéé%%a'sé‘thhh@ capable of
warm el t adhesi ve base is se ected from hydrogenat ed

st pmegm owlthy hehegatdsiatyal tempergtuge rotdiigico thandOPYT ytheraio of the

T RN T —

(" Bﬁb@é@ﬁ@ R ttBeladbebioe baseD QB fits @bft@ﬂﬁ%)iehﬁfeﬁﬁlﬁre @ating temperature,
bl ends thereof. The synthetic rubber by itself is

gendhesive Jorge 1 skimy changs in gdhesiyefprcs ayeradhspion fimegetc. Generally, a

ad V; f e

ol 86 R O Ol e i nin

opteinqmeduluy of@lr@dhmmw&@td}aghadﬂxet bf/ackifiependdtosivg £higher tack
d wth the r onent Thetacklfler IS

n ub
pr %‘?43‘1‘ Bwﬁv adbpyve e f.ociﬁfe %}ﬂwa ypigpl fopmylatign to provide a warm melt
es§(ﬁ{étsllv@|b5§/e tilétqg cgfabw b%H%b%afHd%hlcﬁat@fl and that gives a sufficient
acety eni cal at ur at ed "bonds, and I s non- r%ac tive
wi adhesivdiforee 1sTa1 deasatkwt.Vetheimmplastie s]astonter; a lgnst 20 wt.% plasticizer;

anf bt 13 s GERRR B s I DgRa B P RRRLRH adhesive

I e6asRS A BbicAhfdiinGlatibh & frogflel \@rrhaém ddhdaRlerabema is capable of
resins, aromatic (preferably C9 based) petrol eum

r eb¢ing melpd and coate thateaiyAsasstipiens isgsinecforsp is no more than 30
|

oy S BARR PP PUBE BTN BUETSS 60} BBpudPl nd e han 50

al wphahdkifidr(basb@sr the tpeil wvelghuof trhesvamm mﬂaadheelub bdadey CH

based || gw d hydrocarbon resins Sbm larly, the
pl ast i ciTo®ama mel) Rgssuee SFP%HY%@%%F aje mpybe prgpared by mixing the
€Sg&hbdihlsh 6r8ﬁ1 b a By pr8Bidudds ¥r My of Ily availabl
ace&ﬁemhgac y u sat at%’gJ bl%)nds a%ndr [ gongr?mlrnée§%1?|¥/avala ©
WI WIarm onhltrmessﬁteesepduam adhiegiges mAg bel dexsl, fobthe wasmmoelt pressure

oils t hal.i aC|de

e st ive pihestiedinh et Bpuae Srm ol Sy hefide, for

poé)ydnﬁﬁé) lEdbhfélt@ seﬁbs &%ﬁé@ e €lnbeA s/ m@m‘iaﬁ@ Gheluding:
t he &a(t em the plasticizer used

prEﬁ@nd@Mhl sefieaing Pl 74). Nl hd PAlsobieningint: #45). M1-328
gséﬁeﬁlx V\ﬁggﬁt rgébengF—%%?&%ﬁln%%%{n?.l d}o %rf,dan‘a%]e ﬁ)l?e. The softening

store
point is measured according to ASTM D36/E28.

B. Methods for Stabilizing Iodine in Pressure Sensitive Adhesive

As iodine has a tendency to easily sublime even at room temperature, it is
required that iodine is stably preserved in the pressure sensitive adhesive, through all of
the stages of making, using and storing the iodine-containing warm melt pressure
sensitive adhesive and the stage of storing a medical adhesive sheet product made with
the iodine-containing warm melt pressure sensitive adhesive. The iodine-containing
hydrophilic gel of the present invention has been developed to provide the retention of

iodine in a pressure sensitive adhesive, as described below.
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I f desired, any known additives used in known hot nelt
pressure sensitive adhesives, such as anti oxi dants,

wabdos/alzond et absorbers, fillers, and anti-agi NBCEUL00F(015829

may be incorporated into the wa9m nelt adhesive base.
However, they should be selected frommaterials that

are essentially free of any ethylenically unsaturated

bonds or acetylenically unsaturated bonds and are
non-reactive with iodine.ln order to forma warm ngelt .
pr essur @) senkidineas Saaptesiupstapessio Waan Melt Rggrabg Sengitive Adhesive
? ﬁlaﬂglo l&fta%??]lao %gﬁg%} edle tésgdélge 1socﬁsresﬁlvgzﬁ§% Q%éner:]rla (;11 lit can be

C om@wmdieiﬂtd the hﬂﬂﬁﬁlcﬂmngrddient 6f ﬁe/bﬁﬁ mdMgstessuft Raditivomihesive as
desired agertl es for the adhesive base, such as its

sofleserb Apesestion &, tfoamiaarrenplk PERSEE scusiiesidhesive having
fO{oaﬁle ht%n‘ﬁ)lé‘ggeougwggldeﬂ tﬁeqﬂﬁss :KrFfoﬁﬁq %%Eauﬂg Sk Thelt

a hi asticrzer
C optte@sumecbnsmVa Bdlﬂﬂ'éhe&lan be h&aﬂtdd; amcbcdaimiem attlamp&taﬁiremd)tmj]gher than
temperature of .the adh SIV vel

hi gher . |
{ abOE doweiRbdt b5 bﬁff‘% dﬁba@ﬁ@rw&l&e dissRled “h‘i%ﬁ ﬁ%l?eswe tends to
adfippiecealioy af1 ﬁ]oa AR cﬁ'lghtﬂ y whileXPis GRred &ra{%b@wré’ﬂaﬂ'@r bag over a

provide a warm mnelt esi Ve base that 1s capable
belong paedd eftimed coated and that gives a suffici ent
adhesive force is at |least 15 wt. % thernopl astic

el astonmer; at |east 20 wt.% pl asticizer; and at | east

35 wt . 0/?2) ackipfdrarMeh@sRshroSchditvd Alliadsiveei BYP-I6fint MBmplex
warm nelt adhesi ve base. A typical fornulation to

pr ovi deAganapprep for sghledixptionatiedingavtilizatien phpelyvigyl

I{H‘?)h%; ?(Qill@é’]go [ﬂ@* ﬁg\rﬂg ?ﬁltéé;@oglagé)y)? v@ll%@%%& r;]Jldely used.

esive 1orce 1 s t her nopl ast
eI BY¥Pdodine corpiRicen bé atix@bwith Yomalashélcprzssure smslltme adheswe as

nore t 50 wt % t.ackifier ed on the total
ofd “’tsﬁ’é]? P@Bﬁ‘éq ?eocg%gsLVQ s@gggﬁ IRiK I fBFARS f Bt P! fﬁf‘é‘gg l‘ﬂ"éer)
S el 14§ aBARRAENEniABS BniPYatle. RIBRAGERRY 1HE Wp%&lﬁ@complex

conponents according to any of usual procedures,
anwas)dlsmhmlsmth@mhqpraimh ihgietlientelithe adliesives BB ;ppwder of the same

sensi E}Pve adhesi v &Hé&?e used for the ﬁ?arm nel tl

pr 8% geg"éfnﬁ’ls??r ip QROBAOES MABHHEP L) gy melt pressure
avginkitivt adieve) bitldot aldsediasny Medrédlent Jf dlie £MBETVE, Qs will be
Econel t(r) seri es supplied from Col | ano AG

s\/\ﬁlqszr@berdandt refereritigbie¥agrplEbelawl tT(hiu§ bmmm X ¥Btieding pynplex with a

(s o?‘{’% meztg)ressMe s%gigg&{h%ﬁ()é %% e cd néarablylt? §1§§)1V1ng iodine in

939 @hrm awedt grhsutd deasitivdadiesifve eﬁnldngmay not be able to preserve iodine in

the adhesive for a long period.

3) (PVP-Iodine Complex in Hydrophilic Solvent) + Warm Melt Pressure
Sensitive Adhesive

The PVP-iodine complex can be dissolved in a certain hydrophilic solvent to
form a homogeneous hydrophilic gel. The hydrophilic gel formed of PVP-iodine
complex and hydrophilic solvent can be mixed with a warm melt pressure sensitive
adhesive as described above, by a standard mixing means (e.g. planetary mixer)

controlled at a predetermined temperature. However, the hydrophilic gel is easily
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poi nt is neasured according to ASTM D36/ E28. B.
Met hods for Stabilizing lodine in Pressure Sensitive

w@awesiwes As i odi ne has a tendency to easily SPWI/US®05/015829

even at roomtenperature, it isllequired that iodine
is stably preserved in the pressure sensitive
adhesi ve, through all of the stages of making, using

angepatREd R8mithe whif e freRhRI BhAEGVIRININE ds WAl BB HERibed in a
sensitive adhesive and the stage of storing a nedical

ad résnemeal §h@replemebnm cThysable miking PMPelOdtmcnmpé@rdlsaomedgn the
h?%rgp Cl d(ﬁ OaIIVF]I? rwﬁh?/ga%éﬁq teprgsdsg eesse%{a 1}/}6 ac%lre(selgg, rH may not be able to

l NyBan a)lﬁbdi@g‘tnb&ﬁrhnd%v&ll&l@&ﬁeic@n@frﬂﬂg darh ReltRéRhid sensitive

of iodine in a pressure sensitive adhesive, as

dedéissye gomePHton1) |1 odi ne as Sinple Substance in Warm

Melt Pressure Sensitive Adhesive Because iodine as

sinpl e substance is dissolved in a mneral oil, it can

be di ss@hved (I?Wdodihe Compéaxah Hyidrophiligyr $alivemnjy + Surfacta@rWarm
54 essure sensitjve adhesive as described in above

qlidrresgure FeRVAALDEHY S el t pressure sensitive

adhes' V?xs%ﬂ'b@%ek&ﬁ:‘e@% hRRGSPROYSLW, 81 88R2iMEY certain surfactant, the
therein. Such an iodine-contalining warm nelt pressure

s enslunq-wtaamhg diydeopbidic gebfommed efiPHRcodinatceripki and hydrophilic

t ur her. tha 0 However, 1t has hgen .
F ot B B SRAE u BEpOER s VNS Yikrrtioud Fu L aanesive,
t 0asal /O Evabish bil)-8pe ehftilstor. aTtgeresiuaRg 1ddmeMvnkaenlhg WaSm melt
stored in a noisture barrier bag over a | ong aﬁ;e“ od

t i REESsyroyenpisvmanesi verogosition Sehmegepeoysdid sfable, and can be melted
PVEn(l dd%'te!?leat gqlggﬁ*) uﬁisn& F}&ﬁ%O*@r Fit ,: gtflé f&ﬁg o&)ntalmng

|on ol yvinyl "pyrro one-10
c omﬁmeﬂ@dﬁes&mﬂl:@ﬁpmmi aevd)ln iasnetidal adtresive shewd pwidtiiei Iynade with

us d. PVP-iodine co ex can.be mxed with a . warm nelt
SAMS. lodimgican be S‘gg def %gé%ﬁ'@éélﬁ?ﬁ%ee@mwsng uring storage,

S egﬁﬁlﬁ’ﬁhtf%n o?%ﬁne%eﬁﬁ%%ﬁﬁpr@ls’éh 92 ARANSre (anter bRL BRAEILY after stored

m xer) controlled at a predeterm ned tenperatUure.
Whifdre: longlpereodp therdreil PhvéPonly dismallcmamtity o f waknasubdivlatienl
in the mneral oil ingredient of the adhesive, PVP
powder of the sane was, however, dispersed in a

nonhonogynouspP VPG Ehe CBm‘bD:& MRYdeTR H gd%;ﬂﬁlw;*;(ﬁvent) + Surfactant +
sensitive adhesive, but not dissolved in any

i ny¥asen Makt Pegssyre Senginesdeesives wi || be

As will be described in working examples below, by further adding a certain
iodide salt to the 1odine-containing hydrophilic gel formed of PVP-iodine complex and
hydrophilic solvent, iodine stability can be improved in the pressure sensitive adhesive
composition (W/O type emulsion). By the addition of iodide salt in the resulting
iodine-containing warm melt adhesive composition and in a medical adhesive sheet
product made with the same, sublimation of iodine can be significantly suppressed in a
moisture barrier bag during storing them, and even after stored a long period, there will

be little or no iodine sublimation.
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described in a referential exanple below Thus, by
m xi ng PVP-iodine conplex with a warmnelt pressure

waE2siltiore adhesive is eventual |y conparabl e tBCT/US2005/015829

di ssolving iodine in a warm nmetkl-pressure sensitive
adhesive, and it may not be able to preserve iodine in
t he adhesive for a long period. (3) (PVP-1odine

Compl exd. n Hydapphilld Solwgkvent) + Warm Melt Pressure
Sensi tive Adhésive The PVP-iodi ne conpl ex can be

di ssol vEdr use la f@mrlnethq: 1h¢1dmptmlmutg hytdrepdnltic go as dcsmlhed in above

honpgen us dro The .

F P e B diomobaRA b ERRTE s LR ing GPRR thichs Efiapipqr dissolvine

C antyemm l?ﬂﬁf’oliﬁohb (BVPRthBreite | Hor @kﬁﬁﬁllér e $@B&Iatibiy# publication
esive as descri bed above a standard m xi ng

me8\6@0%/@91g354pieaqféleap§/am@1ﬁe96vaeem BEPS el sqlubgizing liquids” or

eI &?%tﬁéﬂ%% ﬂcltuﬁ etpé‘gdi;o g‘?p“w r’ Qﬁ@ I'@/l@ra?&ﬂbis sﬁch as ethanol,

pressu
S eixsptdpmolaldbﬁgjanel phsiowydthariod amtblstuamd:le@) m @6 ketones such as

ORI 2 ey el oD ALY UG BRIy e e by acetat
wanm GRYT adRl8S $5Y €2-88hdr ¥Rhad If@lsclhy@mﬁirﬁn NBY aflffes S&h as N-
25

abl e to obtain nogeneous and stab
i othettedmorodidong; r(@) mnonembh agbmsmlaceorsae (@lammalc organic solvents

e it o SRR (o EhmbByids kB e o otk hygiagyeroups,

Sepsd ?aruané&qiﬁ g@u«ﬂ@ stéh W dllcehia; dessehiabediol; 2,4-8Rthyl-1,5-pentanediol;
exanpl es bel ow, utilizing a certain surfactant, the

| oarmehtlohwmnaﬁ inl; @ BigHjap mongBmcheaksemppurdypushys Jyaethoxy-

I
di spelf})fbhg Mé%irdr?\pgr’e}fetm °Y‘§ielges englgrsigl t Q@ESPMS d
ad (}ﬂflenmggpomg@dé&glybm;t @ ﬂ) zitllayloaﬂy] -ahjgl faealleyhetiser glycolERech as those
res tin odi ne-co a|n| vvar me) t ssure
fiturl@%t %Peweletr%% g efﬂ’&ﬁ’o a@%eewgmaﬂele glycolmono-n-

st t
N P e

i odPnB), damblaylnmer@ywdmlnnmﬂl-buia{ijﬁhsﬂ (Do venoi SPnByprapyene glycol

SarRnor e Eanenets B Rt R Frfilnaited fyer (owanote

COPNDS( 1) BOlyetRekyIBGd S/ 95!&»015%&1611 héthtdih@ XBS laf@ TABNEAR 102; (13)
be suppressed in a noisture barrier % even
af meno or pelysubstituted polyethylene glycols such as PEG 400 diethylhexanoate

(TegMer 809, CP Hall), PEG 400 monolaurate (CPH-30N, CP Hall) and PEG 400
monooleate (CPH-41N, CP Hall); (14) amides such as higher alkyl substituted N-alkyl

pyrrolidones such as N-octylpyrrolidone; (15) sulfonamides such as N-butylbenzene
sulfonamide (CP Hall); (16) benzoate esters such as those available from Velsicol
Chemical Corp., under the Benzoflex tradename including dipropylene
glycoldibenzoate (Benzoflex® 50), diethylene glycol dibenzoate, benzoic acid diester
of 2,2,4-trimethyl-1,3-pentane diol (Benzoflex® 354), ethylene glycol dibenzoate,
tetraethylene glycol dibenzoate, and the like; (17) polyethylene glycols and ethylene
oxide/propylene oxide random and block copolymers having a molecular weight of less
than 10,000 daltons, preferably less than about 5000 daltons, more preferably less than
about 2500 daltons; (18) polyalkylene glycols such as polypropylene glycol,
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for a long period, there will be only a small quantity
of iodine sublimtion. (5) (PVP-iodine Conplex +

wo osdesoen Hydrophilic Sol vent) + Surfactant +POMUS2005/015829

Melt Pressure Sensitive Adhesivi@-As will be described
i n working exanpl es below, by further adding a certain
i odide salt to the iodine-containing hydrophilic ge
f Oﬁ&%tr&fneiﬂyﬁanb %WcBP of Pdﬁﬁb%rmkr%%@%ké dfcReUBAfene oxide;
i odihe stabi'lity ‘can be inproved in the pressure
s emd the hike.adhg of ﬂEsezcnmprsmds ory Baneed ighe pres¢rs imientioBy As used
on o ide.salt i.n.the resulti
oA the PR va e F el e 8RS 2 % htros grovps, that
' nar@ d@ﬁdécpﬂbm%‘ﬂlrﬁéieng&ﬂ egﬁbp)ﬂé&d%%olr@l?@erw triméthflolpropane,

same, sublimation of 1odine can be si ficantly

s upgtaeswhritalrsugrose pe the ﬁ@emﬂrth@rhabgge@upaqﬁgi with ethylgne oxide or a
th ven after stored a long period, there wll
begﬁ%ogﬂgmgr no i odi ne sublimation.C. Hydrophilic

Sol vent Finttier o€ usdinfmddital gpplivationylitiepetiticdi tnatmg;olvent that is
hydrophlllc ae as descrlbed I n above section

Py japd ths spgirpnment and ghaf Bag lomr%.ken rrgltatmg
fa &pl!lt?al ‘Psfus@lsg%ﬁ’? ngtQﬁLsY)Wnrf@’ hyd¥ 55}[19& k&i%}g 11(3?1}@)5 a solvent that

rein. For exanple e I nternational publication
V\mﬁitﬂﬁst&ﬂy achydomiybgoupoa gmups a:m‘ts fraciionad gtoylpemckuﬂlng water;

¢ niopaydiaknols Hies g mPhand) ARiofpds biopsmali Shifid Hghols such s
et bagehe g]eféé’lpfc)gl@é‘ﬂﬁﬂene BhR6RRBRAE) arldRePMRL glwml tridfdkic alcohols

but anol ; ket ones such as acetone and
rrem@maetgbvlen@,t@déhe like, ah a @y x s eftavosayaporg oF meqlvents may be

éeét G]\m&{éﬁégma E&%g nag L})t%yeﬁly %%eéaﬁglto? E,q’gr tggample PEG100

ers S as t
Nn’fEIH‘E/(EmU aed g@@é’tﬁh ax(ei))mioatatrlg'ljﬁsfeﬁ'ld@,hn &sms of stabilizing the W/O type
but yr o] act one; aronatlc organi ¢ sol vents such as
t ofpRkendisngdp m ephpisgRy and yam msltagheie base. Most

rm{l&ﬁh ?{ﬁ%ﬁglc%romﬂﬁ’ar@p?G@% bhFphekdy gl ycols such as

g ycerl pent anedi o
4-di et hyl -1, 5- pent anedi ol ; 2-nmet hyl -1, 3- propanedi ol ;

as wel | _as n%functional conpounds such as

3- netho&%ﬂegg%ig%ﬁﬁnol (MVB); (10) pol yet hoxyl at ed

phenol ss&lf&dﬂa@m%y%alcla%}ﬁé@mmmb y@rhydred aglonfcAutfactants; and
( 11) alkyl, aryl; and aral kyl ether glycols such as

t ho@em@m wiriaadats. Ay tEpawiiurfactants meayvebepisedovihemesseatanyention.
s a surfgctarﬁsyof“ 195% 1 ln%’e%wa app%cﬂpol'ﬁtsya non-ionic surfactant is desired,

because it has low skin-irritating potential. The non-ionic surfactants include: (1)
sorbitan ester-type surfactants, such as those sold by ICI Co. as Span® and Tween®
series; (2) polyethoxylated surfactants, such as those sold as Triton® X35 and Triton®
X102; (3) fatty acid monoesters of polyethylene glycol, such as polyethylene glycol
400 monolaurate and polyethylene glycol 400 monooleate; and the like.

Among various types of non-ionic surfactants, sorbitan ester-type surfactants
are suitable to form a homogeneous dispersion from the iodine-containing hydrophilic
gel and the warm melt adhesive base, as described in above section B. The sorbitan
ester-type surfactants include, but not limited to, sorbitan fatty acid esters (including

mono-, di- and tri-fatty acid esters of sorbitan and); ethylene oxide (EO) adducts of
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et her (Dowanol (r) PnB), tripropyl ene
gl ycol nono- n-butyl ether (Dowanol (r) TPnB),

walzsaoppbene gl ycol nono-n-butyl ether (Dowanob¢T/VS2005/015829

DPnB), propyl ene glycol nonophehdl ether (Dowanol (r)

PPH), propylene glycol nononethyl ether (Dowanol (r)

PM; (12) pol yethoxyl ated al kyl phenols such as

Tr isb®nthr Fatt¥deidPddtbrs, fahfl @ 1ike. m& 1ds b2 LoRBecifllly available sorbitan
pol ysubsti tuted polyethy ene % ycols such as PEG 400

di &tiackbssiasatiectante iviidegipon®aprigseduppliedfr@nd g Co., such as Span®

m)cgﬂ_(%ﬁq@; ('EB&%FL rjltGB\I(Sf?D@%l(l eﬂé)ﬁé}ﬂ Pﬁog,a‘f,ﬁ %og @%P?sorbltan

S Ubﬁinbﬁtuiraté) Spah®yds (B()‘ﬂb[t@h iriieraese)s Sp4n®@ 80 (sorbltan monooleate),
octylpgrrolldone sulfonan1des such as

N- 5oy e fsasbigansiiiol eaﬁéerﬁnééhe( de. Hayampl GS(OLf@pm@mﬁ%léy available EO
eS%&&&té&%@r@ﬁﬁﬁl&é@%‘gﬁé& ﬂ@l@dg T@é@n&% g;lprﬁ)ﬁ@& BLRRICI Co., such

er t ex tradename |n
di ps Opygeed 0 nggbcadethéemd)amem(oBelaumtd),e’Rw&eén@@() (EO adduct of

di et hyl ene col en ojc.aci.d diester o

5 Sormlten MoaBpai el TR A LR BL AT R mosiasce), Tween®
et %5 |(E0%d9ﬁéf%@kor@it5’x?ﬁ?s%¥a@e) T@Eér@%bXﬁ@%dﬂét%@%rbltan monooleate),
di benzoate, and i ke; (17) polyethyl ene glycols

ana“@m@wér(@ooaddueuqﬂsgwdae friolente)dand tbndka Amabrig therk, preferred for

O%g%;f in Oéﬁr\lsl’tiongarrfé ]soreTB tP/ gl\ﬁe s%as Slé%lo s%spgg@denes Particularly,
d a|Sb@r[® 20 [Evreitdm Iﬁfnﬁﬂﬁbh&é) is&ﬁémblit&}ﬁeﬁfubw sut0fnt BeEMBS it can not
(18) polyalkylene gl ycol s, such as _pol proaﬁﬁene‘
gl 9Bl hoginasneously dissH eéh%logw@@mtanang ¥#rephilie gelindlagcwarm melt

co Q@lhe)éf@rbﬁs@%u% J%”@L’J%A]EE Aehhe rdo'nlf Fem;éfh\fure

ese conpoun fe present

, | nvent i dhe axﬁsumlscefduffmtmtmdﬂdstbwﬂbmﬂugmjeyhe stybidityeof the hydrophilic

S hEE R b iieobd il Eiony PO HBOWTTy S bFaERs P HMaRe the resulting
g' X@I‘i@swe%bﬁ?@ﬁh@m wiet Al EXeR R LARRNRR foRENGREKY bitet B'&Hd’ too little

sucrose or the like, and that have been reacted w't
et hyrfastant tondelto ensily c@ush phasstshiparation, Fud effeqt stabdity GE@eladheswe

R e S e L S A TR

angnd fatt graRrdbdatakisnoi3rs by deighg) bassdedit thakothlswaiSIRGMS the iodine-
Such a PVP-di ssol vi ng, hydrophilic sol vent includes a

s oFMEANINgHRMEHak aﬂb@wmpylpasmy@r dhe pmguy 98 seifaciang ggded is
< VIO A0 DL A 1610, AR 54
di ethht,basddomhibk sotsiuetighisof the iodine-containing warm melt adhesive

composition.

E. Iodide Salt

The iodine-containing warm melt pressure sensitive adhesive composition of
the invention may optionally comprise an iodide salt in order to improve the
suppression of iodine sublimation within a moisture barrier bag during storing the
adhesive composition, as described in above section B. The iodide salt as used herein
includes sodium iodide, potassium iodide and other iodide salts that are soluble in the

aforesaid hydrophilic solvent (such as glycols, glycerin and the like).



10

15

20

25

30

‘Span(r) G20

et hyl ene gl ycol, polyethylene glycols (PEG) and
propyl ene glycol; trihydric al cohols such as glycerin;

waemstiee2d i ke, and a mixture of two or nore of PAHESMO5/015829

sol vents may be used. Anong the- gl ycols such as
pol yet hyl ene gl ycols (PEGs), for exanple PEA OO to
PEG00, and glycerin are particularly preferred, in
ternms of stabilizing the WO type enul sion bei ng

f or med fron1hydroph|I|c gel and marnlnelt adheS|ve
base. . P RO 14 Y4 &E A eCsSPE ansiiygjAdhesive

glécerquOD Surfactant Surfactants may be C|aSSIerd
in nic surfactants; anionic surfactants; and

non- i onirae SodineAcdntdihinig Wit rhalPPreSfurd sknkidivt aaﬁe%wrm;wnipesmon of
used in the present invention. As a surfactant for use

i nthedayension sppbe pade byaddipg pewderdhy it 1oding eoamplen andsoptionally an
d b
e?dd'ir?edsalt t%ca%?oq!htlh e!n?Yﬂa? rsuc%géﬂ'l% § &ééoopﬂl ggﬁ@ﬂhéﬂaln, and

he "'non-1oni c sur TS I Re
estrﬁnng yien e lmﬁ@ehequssaddlin@zs sdrfmmt sothd nhiytuteCindGoixing them to
as_Span(r) and Tween(r) series et hoxyl at ed
su#frgl& %gengﬂémi@excﬂ%tg@l%lmah lymf{: IXYagsa Wagn melt
Ffe@ﬁﬁé gen&i@% ’adﬁé}v fiakd %1tﬁ(iﬁéj10m%§¥a%1§ ﬁ?drophlhc el, bya
yet hyl ene glycol, such pol yet hyl ene 5
rmsten@;ud anmngmmbaps(e/@m&memmqrbul a mmemmo of itoet 00°C,

P Rl ES b AR 2k s S ot YR aliim AR PatRdh i pesure senicve

SUhdtRbive obRidedriitids PRYBBENBOHUSgdhotH A c@ibeé HO Phish @eparanon or
i odi ne-cont ai ni ng hydrophilic gel and the warm nelt

ad pa# gy when steredsad reay éfrmmfé@rurem anghafler ogee e9ded, B, camfhe re-melted

w&%rbtng% @ {)a}ﬂfala% f}f/ﬁsggfe oalﬂ g?lgtgr(m#g\{vargpﬂlelt adhesive

rmmnposﬁﬁon aoording tofthd inyrelamnds e&bk:rzs thaf steges bf inakingadd storing the
et hyl ene oxide (EO) adducts ofsorbitan fatty acid
est®¥Ss; and the like. Exanples of comercially
avai | abl e sorbitan fatty acid ester surfactants
i nclude Span(r) series supplled fronmICI Co., such as

Contmg aiing W a M@ltrPn’eﬁ@re Sensitive Adhesive
(s§rb|taE nonopaln1tate) Span(r) 60 (sorbltan

e), Span(r) 65 (sorbitan tristearate),

Span( r) TROidds &intARinFRAI RSt SressuRPsnbitive 8dhdsBRIcBipdsition of

trioleate), and the |rke. Exanples of commercially
av Hiellaysngorcam beimetted gtd engtadi hyaanstaratarq/h%en@t eostesequipped with an

ll'\r/]v%tetﬁgﬁg E)gg ?é(}i&gratglgar ot? Ri ﬁ]gs or ?O‘fd Iig)lalfgg 2 ’tsxﬁb’e(fglu?esbetween

Twee i 90°C4 Ovitheo adidilelosObf 1od1ne. The 1od1ne -containing warm melt adhesive

composition will remain stable without causing any phase separation, any degradation

or any loss of iodine in the extruder, and can be re-melted without any degradation in
the coating head. Thus, the iodine-containing warm melt adhesive composition

according to the invention is stable at the stage of using the same.

H. Applications of Iodine Containing Warm Melt Pressure Sensitive

Adhesive Composition

The iodine-containing warm melt pressure sensitive adhesive composition of

the invention can be used in a wide variety of applications where it is desired to utilize
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sorbitan nonopalmtate), Tween(r) 60 (EO adduct of
sorbitan nonostearate), Tween(r) 65 (EO adduct of

waobiltzamw tri stearate), Tween(r) 80 (EO adductP@f/US2005/015829

sorbitan nonool eate), Tween(r)-185 (EO adduct of

sorbitan trioleate), and the |like. Anong them

preferred for the present invention are sorbitan fatty

acjmd aﬁﬁwréblaﬁm@a@%f%i@é r $uchedp} ﬁéatloB%f ieYbdthé-Yontaining warm
Span(r) 20 (sorbitan nonol aurate) is the nost

pr mﬁbradmsevesqm;m@ﬁ@nnnclm hutsee hot linaitedhiot medicyl, skin and beauty
hormpgeneous (? ‘Hﬁ the iodi ner cont ai. L %fst venti

hy SREDISATY T TH8IOTRS-EoiaRHIEW Hlt 1S4 SRTRPIIROhEle fygption is

al p&tib@aiy asdfiiiofs Palcaithl slinesies She@hoLMBsiaé tape 9mduct (herein
tenperature. The ampunt of surfactant added w |

i nfefereadcle senericsilyiioh [nedicelfadhestvarspgetappdudto. dae nmdd:at pthesive
d
ARk T RS L AP L AR st or e

wehakeiior i adviiesdeveas ﬂ‘nahzﬁeodlﬂlcztrh& mrefeevedianik adhesive composition,
litt]e surfactant tends to easily cause phase
s eb%{jr %ub'hawtloa RE1odineesan be tagmat Fegblstely H@Pé?fﬁ?é%‘ih{f@g storing the
llreorﬂedlg{l%dﬂé@wgh QfprSdilct ﬂﬁh@@g lﬁgg&qlﬂlﬁed to, surgical drapes
pre erably ‘at Teast 0.1% y vei ght’, and
pr sfobraa mopseatrapas s surgicabbtapesior gisisiorh astgcbabnpcsh svonod dtessings,
of t he | qdinecontaining warm nelt adhesive
§’1 E s a”f‘hﬂ" ¢d¥Sunt of surfactant added is

pr ef er aiphy ¥ Eneaifii g W andonkit WRiegiRE hadig cHRml temperature not
preferably no nore than 0.5% by wei ght, based on the

t ohigherbpy HR0°6F aceordingogithroiny entios i adyaniagqeup that it can be coated
adgg 3 'lee%t § gt%'&ﬁlper}nmﬁmz}xfédﬁeQFda@ﬂ%e oﬁfr‘e sf%eet substrate. Particularly,
ne-contal ni-ng war ressure sensi

adivaen ités adno siake anhiafmddival adhesive isheet ﬁmduotpiulcl@ agkryical drape for
conprise. an iodide salt in order to inp gia
supsrEdsitsan 8¢ dirgeyapried rn ASETYA tWteiﬁSHc %vght aghelyurethane

bagialiBiePRth BHpES Mstoler i adhesi ve composi tion,

escri ove section B. The iodide salt as
used herein includes sodium i odi de, potassium i odide

and ot her i odi de saltstht \ |nthe
af or esaf: EoANnATITe eh 25

ofMe
gl yceri Rpg ﬂ@ed‘idﬁ? adtekik sEeet Mﬂﬁh@&u@ﬁ aé Qﬂgﬁﬁl &Q}BH Rk Mcon is

Warm Mel t " Pressure Sensitive Adhesive Conposition The
i outualy @@nhaq:dqlbquremﬁ none peprpprase greghaskins pterilizing a medical adhesive

ad!ﬁl %d&&@a%sél ﬁh ?odme-contalnmg warm melt adhesive composition of the

invention is by irradiation with Gamma-ray, typically over 10 KGy, preferably over 20
KGy, and more preferably over 25 KGy, to a sealed package containing the medical

adhesive sheet product.

J. Adhesion of Warm Melt Pressure Sensitive Adhesive Composition

After irradiation with Gamma-ray, there may be an increase in adhesive force of
the pressure sensitive adhesive coated on the medical adhesive sheet product.
Therefore, the level of initial adhesive force desired for a pressure sensitive adhesive
should be determined, with this phenomenon taken into consideration. An appropriate

level of initial adhesive force for a pressure sensitive adhesive to be applied to the
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the invention can be made by addi ng powder PVP-i odi ne
conpl ex and optionally an iodine salt, to a

waymsepmo2d i ¢ sol vent that is capabl e of di ssol RETIYSIONS15829

therein, and m xing themto be-léenpgeneous; adding a
surfactant to the m xture and m xing themto forma
hombgeneous i odi ne-cont ai ni ng hydrophilic gel; and

M KA Skiney 1'i{‘tHe?fa§1 96??@@%0%%‘50@ g)\fx?chaqﬁt‘ﬁl%fé/rﬁblgf?&%l of initial
with the iodine- co%talnlng hydrophrlic ge

st adiwaive fqmcgilqvgl meardsr (oeabdain plrdraéwﬂeaﬁcvlem& éqrsce ﬁlat a sufficient to

Ergg:%ﬁeﬁtb %{]vgéggeﬁ?%fl}ﬁoﬁb] e%gmf A ab({e)( B%gh(sgmg operatlon is in the

S e gk by eS(ag/kmu t¥ 850 BliAdH) edﬁérnhé b;bfﬁratﬂfrp €St gh & level of adhesive
hormgenous and causes no p ase separatl on Or curin

\Ahétrﬁngﬂmsemd@ﬁlrabl@dm@ﬁffepratqﬁ the skincpgamsieanyghigrage at the time of
Si

gée?glg t%mgé'lg%l %hé&gé’ﬁle& c‘ﬂn actt %n% th gi(m Agﬂe?érglﬂglavggof
c ondiesivt iseengls aothd ting dfpetlirg affetafetoperanoa isinathé eanggk of 100 g/inch
the stages. of nmaking and storing the sane. G Coating
of 19 ¢l HBCkont ai ni ng Warm Melt Pressure Sensitive
Adhesi ve Conposition The iodi ne-containing warm nelt
pressure sensitive adhesive conposition of the
i nvent i €n cafShést Subdttatel and coated by a standard hot

nelt coater e with a der

Fenper aFth btk SRREfHe Phiorieh s cbiaF spPlifh g melt pressure

t eERRfiAt @aﬁesb@teeﬁgaasmnto@ tr&%ntﬂohwcdmdoany dHebd Bay B&Bsed of
of i odine. The iodine-containing warm nelt adhesive

c omhtpélu dimepsion fnd materiplare those asuglly weed indhe ait Aoy agriptended medical
r 0]
THe 81%? %ﬁ‘{er‘ct:g}oéﬁ)g{: eersﬂgeq gﬁjsg}ghe lghuglrly Qg% Ig % ﬁqvc\enﬁ{Cﬁlozlletheswe sheet
anyrodagr iadgbicaity, an eIab@c fibabihohts mhdlretﬁhmalastdiﬁer film, polyester

iodine-containinq warm mel t adhesi ve conposit
acelgstamegfifrg of Hig likqy dhe shast pubstptapnay baa pereus %’@er gPon-porous
usi i I
Vol PR R HordR 58 Pt nd 6101 Col Db e
I oslibszratepintaxderito graventnanydo v enmgsadhesi sefuséd ofitbe adhesive due to
adhe ve conposition, of the invention.c be . us in a

HE TS T ine B eisOiTe YARET BePIeg TaBLHF Skiny gh edhera,

Ut hl.'ldhzaelhbi@tlﬁ@%ﬂar Eéﬁ‘ﬁﬁaﬁle sBbdtisaBddatPhasiaGHbi8®re WiHOR transmission rate
appllcatlons of e iod Ige cont ai ni ng warm
(MVTR) of greater than 500 g/m“/24h.

L. Imparting Moisture Vapor Permeability

The iodine-containing warm melt pressure sensitive adhesive of the invention
has a moisture vapor transmission rate (MVTR) (<about 100 g/m2/24h) which is much
lower than that of the moisture vapor permeable sheet substrate as described above.
Accordingly, even with a moisture vapor permeable sheet substrate, lowering of
adhesive force of the adhesive may occur due to inefficiency of letting out the moisture
vapors transpired from the skin, unless the adhesive layer has an improved MVTR. In
order to prevent any occurrence of such lowering of adhesive force of the adhesive, the
medical adhesive sheet product (i.e. sheet substrate on which the iodine-containing

pressure sensitive adhesive has been coated), according to the present invention,
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nmel t adhesi ve conposition include, but are not limted
to, nedical, skin and beauty applications. The

WO osnesoeont ai ni ng warm nmelt conposi tion of thBCT/US2005/015829

invention is particularly usefel7-for a nedical
adhesi ve sheet or adhesive tape product (herein
referred to generically as "nedi cal adhesive sheet

Pr grig&Hb1Y had RRIWERI 0F 3keattd RS a‘b@utsflﬂ)eé/mléﬂﬁﬂ Uild g §referably, a

wi th the iodine-containing gvarmma adhesi ve

co%‘éERtoif greatst thameabpnwmg/ 2 erdwttagm#@@ thedigd| aghesive sheet
h
g{-o;&ﬁ%tﬁi%(h sgﬁh g § e\{e}éwg n}%B ﬁa%ht § hgg'fﬁl"osf‘ tfn% fMddical adhesive

S U ptigeepoadetdidh be golsibwd bydfothidgpaser mﬂﬁ@hcﬂeﬂ Ip@ﬁbrably a number of
adhe3| ve_ sheet product. includes, but not limted t
ubgfeoanlyihapiel Beedhegiye layer 9 %ﬁ@ée@m%wmmd embodiment),
ﬁ@zﬁ Seddiin 'o?%esl' &uﬁeﬁberﬁgae% iVt it &SSE Sny hole
esive t& pes an PR I ne- cont ai ni ng
vvafcmm& Iekteadhlngslnmegmﬂmshgpt suizﬁmmgsuthe mpelasttaﬂlm and the sheet

A N LM

| S u Qr?d hAE eyl t6 b@f&‘rﬂ?d%‘nriﬁe herbive Wﬂ%eﬁéndt (thewﬁi’ﬁ@\tel of MVTR is

substrate. Particul arl en it iS used to nmake a

t hidesinedcinded pqmmecsrdmengfrﬁédtedpn dehpst wslh@asﬂadetgumglp ¢legm, based on
grer 3 adllsr?? :reﬂc?flet ] gagp%ca%w{lmq“g% S%%E)clrrytl},llre s1ve layer Can be carried
el aattwifiehn embédstig Bl steIt@peretupSinaie Fanigt lomodm temperature to 100°C,
Sterilization of Medical Adhesive Sheet Product Any

neBeégpb aarhéseu%gt‘sqfée?mﬁ?ra%e&ures@c% Gs surgical drape

for inc g*‘f?"] [

appr opr :Tgét: g&lr(r]!evaﬂ% oérlgss%é %Nelh é(lg ﬁglsggtfﬁre ?e%t dh e{s?ﬁl?/neand are not
shes¢nded oallimiit thes@pwiof thetilveentioni Daleso ax;ﬂlcnlmdwaremotherwise, all
nmel t adhesi ve conposi.ti t he invention is by

i r PYH A RSFERfagRs (r)bé(y”elg Moical Iy over 10 KGy,

preferably over 20 KGy and nore preferably over 25

KGy, to a seal ed package containing the nedical

adhesi ve sheet product. J . Bahmplesn of Warm Melt

Pressure .Sensitive Adhesive Conposition After

H&g%mél PS..%\, Rl nma-ray, there may be an increase

i n adhegddvge- C@ﬁ@ﬁn@wtahﬁ Méleaghdsevesensi ti ve adhesi ve

coated on the nedi cal adhesive sheet product.
1% iodine-containing warm melt pressure sensitive adhesive Ecomelt® M1-

225, commercially available from Collano AG, was provided. The Ecomelt® M1-225

is an adhesive with 1 weight % of iodine added to Ecomelt® M1-186 (softening point:
77°C). The hot melt pressure sensitive adhesive base is comprised of a hydrogenated
SEBS rubber, a hydrocarbon resin, a mineral oil and other additives. The pressure
sensitive adhesive base can be melted at a temperature not higher than 100°C, and has a
warm melt property. The iodine can be dissolved into the mineral oil ingredient of the

adhesive, and can be preserved at room temperature.

Making and Sterilization of Incise Drape:
In order to make an incise drape, a 25 um-thick polyester elastic film Hytrel®

4056 (from Dupont Co.) and a 50 um-thick polyester liner with a silicone release
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Therefore, the level of initial adhesive force desired
for a pressure sensitive adhesive should be

walzwenmsored, with this phenonmenon taken into PCT/US2005/015829

consi deration. An appropriate el of initia
adhesive force for a pressure sensitive adhesive to be
applied to thehuman skin is in the range of 100 g/inch

t 0 coffhgArdrB plovidedPERf @iddd Botl BMEharf held\édatedlof dd@SteiPerature was
force l'evel, in order to obtain a reliabl e adhesive

f oFeldo piemparatuea #f90cp d R°E.dhe Exuipding tsentaiminessiveran sigkadhesive
to | t det § erat i on.
OER R L2080 oY o OIS QNER AR bl g vas 5

opahat Tlﬁlodin@%oﬂﬂaﬁhngﬂwhﬁﬂ ﬁielt@dhé’éﬂ’@l&&é&%o&kﬂ RghdpdiFester liner, was
undesi rabl e in order t;@grotect the skin against any

dathegdaminatedevith the afifresaekpolpieptariedastie dirg 40 fmmslmme drape.
sheet pt[?lg ?r?césefc{r%rg l%ar\}%r}getlﬁ% I1org[1[13n $orn?afl§ ir Q\lla%nl ef\:/lf a(%lﬁ:%lve layer coated

adhesive's ng At

Op &feddonOMasi Sladet b & padkape bk @ﬂﬂal%iﬂﬁﬁhfcﬁl&yﬁ@ﬁmﬁﬂtﬂr@ ®Arrier pouch.
K. Sheet Substrate For a sheet substrate onto which

t hdhe Barkage bahvas Hendealaenietell he prekagepaich epsiainingthe incise drape
adBRsdiy §aS HERAQE z&;ﬂ b%rréd;ﬁl WA fithd- %y OOBL Bk 3Ny

sheet may be use nen3|on and” material “are
those usually used in the art for an intended nedica

adhesi v heet g% uct. The sheet substrate usually
used f or “GOTRARCESY em%E?%E sheet product is,

typi cal ITye sRAlidERELE dapt BhBHE theAddiRe cya RPN Erm melt adhesive
el astoner film polyester elastoner filmor the |ike

Thiaysheaatedstheroon,avas tmisd ami anb@tedum ferformances as follows: thickness of

por e Gatsr & iy Ao plspl S ol Sl TPreet i ptmarion,

i nd@fbﬂﬁﬁtldﬁbfhh@&’&iféd aﬁihbfsﬂ/@l/@ét afid blecdielf 08 hdtRsiver Tle ekin adhesive
t he adhesive due to inefficiency of letting out the
nofaeevas pepawed 3RS pesl ééhqsmshtﬁtr@éﬂ@muﬁmgl rategiap/apin, according
SUGIR_ RS L Whith Ysa%eﬁ%raﬁ’l WeEA R r&%ﬁ%ﬂ%taﬁﬁéﬁv£Q§ skin

nmol sture vapor transm ssion rate of greater

t happl@tong/ 'ﬁﬁd iddime chntehhway driahyged/ni &t Mrrey Ylapeescent spectrometer.

Pe abj.lity..The i odi e contaj ning warm nelt pressure
OB fine SEaToR et OE HEmPES BV e i ot r o
Vapor t TR &HsTHRRe RS MVE Bhrd conBRdtbd d9thedh&T&4 &4P8, both at the

which is much | ower than that of the noisture vapor
pemigalistate whroediatelylrdter HteeGammdeasy imradeationpandeat the state after

accelerated aging testing of 9 weeks at 49°C or 18 weeks at 49°C, which corresponds to
one year or two years aging, respectively, in accordance with the Von't Hoff theory
employed in the Food and Drug Administration (FDA) Guidance. The Accelerated
Aging Time Duration ("AATD") can be estimated, with Accelerated Aging Rate
("AAR"), from the Von't Hoff equations as follows:

AATD = (Desired Real Time Aging)/ AAR
AAR = Q10 {((Test Temperature) - (Ambient Temperature))/10]

Where: Q0 = 2.0,
Ambient temperature = 22°C

Test temperature = 49°C



Accordingly, even with a noisture vapor perneable

sheet substrate, |owering of adhesive force of the
w@zihesizez may occur due to inefficiency of | etRCTUSWD08/015829

the noi sture vapors transpired-t9-omthe skin, unless

t he adhesive | ayer has an inproved WTR In order to

prevent any occurrence of such towering of adhesive

force of the adhesive, the nedical adhesive sheet

productér(éh . Sheet substrate on which the . o

i odi ne- d@hieal #iomg the wsultsrof psefagnancgeobih dugispedrppgsushegethe iodine-

co [ y 1108 ; rably

nacoRRRF R el bR B ERb g SEEThY R AR 2251

nore preferably, a MVTR of greater than about 500

g/ n2/ 24h, | n order to make a nmedi cal adhesive sheet
5  product Aabledy sucReHomapsss offingiperRrapeypftoddhesive E“I‘?melt®
MVTR of the ?ﬁﬁb 6al adhesive sheet product can be
achieved by formng one or nore holes, preferably a
nurfiddt-205 Adbksise only through the adhesi ugitlabSmarte, |bWfter Aging
megns of enbossing (preferred enbodi nert), heat 1 year

nee@dn@gloqlr the TTKe, on the adhesiVve TlayerG i S 9 Weeks
shqul d not result in any hol e formed extengg@g t hrjo u@4goc

O 5 1 A DA A P! D NS N T
sh lﬁdheﬂﬁp(‘gﬂpc}ﬁrnkpn The hole dianeter] andl¥®le 142
derldedipe Contsat(mgfaned on the adhesive |dyer 0-@pend on 0.040
whdtlodisgel of MTR isOdébitrel® Filemd a per soMNaredi ngr iSignificant
ski|lSubmiationn he art w Inkide®sudty determ ne t INwne basedignificant
on [tAwesive ChpsWeolationl S appl i cation. |The NgHROSSI|NgPatterned

on [HleAHGCANRs\AYEr can De carried oyt Wijpean None

enbossITg rott—at—a temperat ur € Tt e T darrge ot 1T U0
tenperature to 100C, preferably in the range of room
t enper atTheendige R8s exhitfitell Gob@ Perf@memosst &S isifigl @ity €However, after
to illustrate the present_ invention and are not
i nPerreks 2t 49°Ci afiaccalerated @gpe test comespradiagte bycarggings § was found
ex

10 pe ﬁ;dé ﬁil{ghg%dlggfé&?guggrﬁl%g I?I%Mh%%{ihésg( éQQCF &cﬁlegglqo 1n51?e the moisture
Ex anmpice pbumlhl afmd-oﬁcthé H’Iyttbll@ﬁmr fodifd \tvasﬂtdh%ie\/lﬁ thl];%pe of adhesive,

i odi ne-cont ai ni. rm ressure sensiti
ad ﬁa@itwsféew@l?fwﬁmu-se Za AESGFape ?Né angglige-containing
fr opasGiRt kaRRiIVAGdn¥Gse, Provi ded. The Econel t(r) M -225

15 Referential Example 1
Warm Melt Adhesive + PVP-Iodine Complex:

In this example, use of polyvinyl pyrrolidone-iodine complex is studied, in
order to stably fix iodine in the adhesive.
A non-iodine containing Ecomelt® M1-186 (softening point: 77°C) from
20 Collano AG was used as warm melt pressure sensitive adhesive. It was attempted to
mix powdery PVP-iodine complex (from Aldrich Co., iodine content: 11.6%) with the
warm melt pressure sensitive adhesive, in a standard planetary mixer of which
temperature was controlled at a temperature of 85 to 95°C. Although iodine of the

PVP-iodine complex was dissolved into the mineral oil ingredient of the adhesive, PVP
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is an adhesive with 1 weight % of iodine added to

Econelt(r) M -186 (softening point: 77C). The hot
worslos/1Boessur e sensi tive adhesi ve base i s conprdBESR003/015829

a hydrogenat ed SEBS rubber, a HR3@rocarbon resin, a

m neral oil and other additives. The pressure

sensitive adhesive base can be nelted at a tenperature

Nopowighethd e w&Met daRélvB@mt@ anpingiddRint o Phe RERdsve but

The iodi ne can be dissolved into the m neral oi

i ngPeiinaggenedusylisnered 4 the warmgmek araseurp pensisivgagdhesive.

roomtenperature. Making and Sterilization of Incise

Drape: In order to nmake an incise drape, a 25 nmthick

poRy&s¢raial EkaspleQ filn1kytrel(r) 4056 (from Dupont

Co.) and_a 50 mmthick polyester liner with a silicone

rel eas e&%‘é?ﬂ?@“%@élplﬁxdv ﬁyéaophéyc RV 5 Wi MstttAdhgsiye:
hel d cogf gfis &t Qb 61%{7%%' %ﬁfﬁ@ scy}@élé $€1adeq, i order to dissolve the
e 1%io ng

tenperature of 90'to 10 i ne-cont ai
maPNPnEWﬂbadheS|ve Econel t(r) M -225 was coated on t he

The | oaP NE-BUNEPRPIY akvhe e AR ey Bonis ks

Onlrfchﬁhxﬂg)élyé’cﬁ.& 8iid LllyB&in, wiich kﬁﬂféd'lﬁ‘ﬂbﬂ@é&féo%& hytrbplic gels. It was
af oresai d pol yester elastic filmto forman incise

dr afempted to inficeash of thepehydiophilic gele Witdi wermnt meltairesisyrg sensitive
wa t ' t

CHIARS s DUSRLY el AUES, SO SHL DETRAR B B35y or v
baiadirer copgehandherghilkogdy dhayavassily Repurfted frogeihk &hrm melt
The package pouch containing the incise drape therein
wa@dheRR sterilized by irradiation with Ganma-ray over
25 KGy. Performances of Incise Drape: The sterilized

i nci se drape having the iodine-containing warm nelt
adReferantial Bysmnpledat ed t hereon, was tested and

eval uat nce S L1 ows: ess

coat ed mgﬁ’f@ {:8’?8 X 1p %ﬁﬁ’é’%lﬂﬁ%ﬁ?ﬁt EPﬁn‘ﬁﬂmes{V el

f op@Resive@di ne subllnatlon def ormati on of the coated
adhesi ve | ayer, and bleedlng of adhesive. The skin

adhesi v¥afipuscronvigsicrarfectartd aieradded i ipeeder adm@serd nthe separation of
at h%cﬂrgg) l | I %cia%/n%u zzgra] %Paghesg)glfp ! dl A r‘%ré?hgr%%ge?ﬂeous and
adfelle \i@ﬁné Gorﬂkihﬁlgamhi 188lt baRdsurd b@sit%laﬂﬁesﬁ\fb’ﬁoﬁiﬁosm

anal yzed in an | uorescent spectroneter.

The
o e Gutithnd A e bydropehmeRkianhgd of Ryfiodine complex and
' nﬁﬁﬁ%ﬁlﬁ@ solvent could be homogeneously dispersed in the warm melt adhesive as

W/O (water in oil) type emulsion, by using a sorbitan ester-type surfactant, such as

Span® series and Tween® series commercially available from ICI Co. Particularly,
when using Span® 20 (sorbitan monolaurate), the resulting dispersion of the iodine-
containing hydrophilic gel into the warm melt adhesive was not only homogeneous and

stable, but also transparent.
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The tests of these performance were conducted on the
i nci se drape, both at the initial state imedi ately

w@taoenide Ganma-ray irradiation, and at the SREE/BS2005/015829

after accelerated aging testinglef 9 weeks at 49C or

18 weeks at 49C, which corresponds to one year or two

years agi ng, respectively, in accordance with the

Vo drkidefdxabip@or y enpl oyed in the Food and Drug

Adm nistration (FDA) Cuidance. The Accelerated Aging

Ti me DuPEapR@Ho o eyCentainitg Warm Mglebressurg Bensitive Adhesive

Accel erat.ed Aging Rate ("AAR'), fromthe Von't Hoff

eq gfnlpc?%{slo%s foll ows: AATD = (Desired Real Tine

Agi ng) / UMNR aAton-iollin€ TestainTP&n® ®)1-184 AohémAg point: 77°C) from
Tenperature))/ 10| Wiere: Q 10 = 2.0, Anbjent )

t efrplang Afea&warpmmrl pressuigsensiti Vi adhesinobmspieyerp! diffsyant warm
th : .the. inci ' -
t nElFEHshE st R AREREC i ik ERPRGIAL B contaning
adR¥Privdinecomplex( 4 hydvibplA RS solvalkil(REG300Per glgceran aad aghrfactant

I ncj se pe with Adhesive Econelt(r).M-225 The
i @8®§03p‘@ersmp&r CrdBe PPk RETEh ERSEgn | A 88w warm met

! nblte'sﬁire SdRitRe _ah’ﬁ’é’é’?&éecromp%gi'ﬁ%ﬁs Ririeee At sd@tmabdide. Table 2 shows
accel erated aging test corresponding to 1 year aging,

i t eaghsfofraulatiion ¢izthe pepositoetisne had sublimed from the

adhesi Vﬁ and adr11ered to i n?i de..t he npi st uge barri er d
pouch and® SATP R RIS RIS A Per S CREP QRO g B ared as

I nfdlfoms. ISvBRInPfodaIES digolv@Bth k hyddphilio yaleest (PEG3O0 br glycerin)
to use for naking an incise drape wth an o

i oWitha glassayesseh §appRask With a sead spR-i Viens gpwderyd VP-iodine complex
Re ey a i 0 ' = '

ot Mleicn GEPIOAE ot 1 vt s S SR  oR ik BT the

py salofiorg ané allowedte bealigsbbxd as9G(Ldi givk; a viscausgaste ntixture. Then, a

stably fix iodipe in e adhesj.ve. A non-iodi ne )
Comrekh épﬂ@gh@m 9915% fo Zney I SBp L i AP BIHEEE to Fegm a viscous

f 1 B#Bte of iodine-containing hydrophilic gel. The viscous paste of iodine-containing

hydrophilic gel was then mixed with a block of the base warm melt pressure sensitive
adhesive Ecomelt® M1-186 in the planetary mixer at 85°C. The iodine-containing
warm melt pressure sensitive adhesive compositions prepared in this process was
homogenous, and no separation or curing occurred under the storing condition at room

temperature, and after cooling, it could be re-melted without any significant change.

Table 2. Formulation
Composition A B C D E
Ecomelt® M1-186 79.5 77.5 75.5 78.3 78.3
Span® 20 1 3 5 1 1
PVP-iodine 9.5 9.5 9.5 9.5 9.5
Nal ‘ 1.2 1.2
PEG300 10 10 10 10
Glycerin 10
100 100 100 100 100
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Col |l ano AG was used as warm nelt pressure sensitive
adhesive. It was attenpted to m x powdery PVP-i odi ne

wazwphe2y from Al drich Co., iodine content: 11P@GPAS20W3/015829

the warm nelt pressure sensitiv&-adhesive, in a

standard pl anetary m xer of which tenperature was
controlled at a tenperature of 85 to 95C. Al though

i odi ne dfakinpeankd\$PeriI0ALIOL of DiERE Orap@s di ssol ved into

the mineral oil ingredient of the adhesjive, PVPpowder

of the §arRokihsiadine-eaniaipimgarrminelt adhpsive gpmapwienssh to E, as
e RR A, Bt PBRARNSASOU o, AL B0, rom

Exasqhelt 2odtét\ead oflivAzhCanpdratird Wasi-wﬂ ato@ﬂ*?’(:l, tGat&bdrv &80 im-thick
+ Warm Melt Adhesive: In this exang use of a
hy BPlyB¥e1 liner idsntieal to that weed dp compara vregxamplel Bhetopting gep was

PYESASURRY sp BYP-i 29005 EOTRERY G0l Heheaflaaaligtolits on e

IC sol ven

gl F@l@éét&, hﬂeehlvm théShii®ded WithaTBgenesie ﬁbbyggtéaﬂ!laslub Gilm Hytrel®

It was attenpted to m x each of these
hyd@iﬁ)ﬁpnﬁlqal tpethat wsed n @pmmmmxamplee@sfspr@ agangise drape.

dh
ﬁydrez :O\Iglﬁfi(?}liofgtg e gs:%?(rig%};%gfl %g) %-LI lﬁ\éer oF t}{qelf’ggme cgngumng warm melt

hy adteeive lcbmpssitiveA tovBTosRa itﬁeyecﬁmempaitﬁdlyt wastch@lavad mto a
nel t adhesive, Referential Exanp ( PVP- I odi ne

CoRakage b3g Wb mopive; barrss Pourit I)demwsmor tha used In.copgpasstive example,
'\/E‘gwte dﬁﬁbﬁ% ner Y8 Qdiﬁ AT eﬁ('élh@lee; g{lg %Eﬁ‘dge%ag%s then heat-sealed.

I'n order to pre Vent t t'1 on “of
hy The pikiage pgeh cohtasengthd mmsmirapsé thereithwss then pteasiecdindirradiation

to form a honogen and st abl e i odi ne-contai ni
M T BC T 2 Ao P9 IR AT LARB (o BH Vejcgample.
was found that the hydrophilic gel formed of

PVP-i odi ne conpl ex and hydrophilic solvent could be

hoanenB@If@IInyanG%@rfén@e@Dr&pet he warm nelt adhesive as

\e/\;to eg W? gél %{HJOI | %lgﬁ%aplnglﬁ raggsqggé\}%tpg ?asyg??fa eascgﬁglodme -containing
Tweafth elsihtgse €ampRitionslA b RuedtéddbeRoh ) was te&tkd &8 evaluated on

Particul arly,

performances as follows: thickness of the coated adhesive layer, iodine content, skin
adhesion, iodine sublimation, deformation of the coated adhesive layer, and bleeding of
adhesive, in the same manner as described for comparative example. The tests of these
performances were conducted, both at the initial state immediately after the Gamma-ray
irradiation, and at the state after accelerated aging testing of 9 weeks at 49°C or 18
weeks at 49°C, which corresponds to one year or two years aging.

Tables 3 to 7 show the results of performances of the incise drapes using the

1odine-containing warm melt pressure sensitive adhesive compositions A to E,

respectively.
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Formul ati onMaki ng and Sterilization of

Each of the iodine-containing warmnelt adhesive
conposi t i oFablaSt o E Pesformances of Incise Drape with Composition C

I nci se Drap

e:

Composition C Initial State After Aging | After Aging
Span20-5/PVPI/PEG 1 year 2 years
Condition G-ray 9 Weeks 18 Weeks
25GKy @ 49°C @ 49°C
Thickness (micron) 30 30 30
Adhesion(g/inch) 32 63 85
Jodine Content(mg/cm") 0.0727 0.0715 0.0702
Iodine On Hytrel® Film None Oily Oily
Sublimation | Inside Pouch None None None
Adhesive Layer Deformation None Patterned Patterned
Bleeding of Adhesive None Much Much
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prepared above, was fed through a standard single
screw extruder at 85C, and froma hot nelt coater head

wmoophizodw t enperature was set at 85C, coated OPFCEHUS005/015829

mmt hi ck polyester liner identi2al to that used in
conparative exanple. The coating gap was adjusted to
50 mMm The iodine-containing warm nelt adhesive | ayer

coated on t4ife gO! yeqie%nhhﬁt%g ofﬁ@?setlj}ﬁ bvﬂmdb%hﬁﬁltl‘@htﬂ‘

a 25 mmthick polyester elastic filmHytrel (r)
i de@pmpasitibot hat used i n cofrdaital Btate E‘Xalﬁﬂil‘és,glrtg) fmﬁcrAging
an| PEG-BESTMNgIE.2 Each of the|inci se drapeshew ng |eachyears
I a €onditiohhe 1 odine-contai ni g v@uray nellt gafesisve 18 Weeks
e t%iZSi‘LiS kil S Lo v tiias EAS

1 hcmesgrmj\qu)ﬁjf usbd LN eSS arat i vo éyanﬂnl o 45

LI ] Pul U T Vo I\MIIPI A

p0J | C L IML

in p1(giin Pye exanpl®d_ The 148

paf. Mdﬂﬁ@%e Zemeh heat - sehl e8:13%%e jackBd@B3houdnh 0.1204
coplasiing ng t RO Hiytrd® Kilmpe {herdome wag t ha¥pne None

st gBublimatcbrby i rradi ation wiih Gamma-ray over 25 KGy,

infa simlar |MsidePoudE i N the coNpsy atijve exarpl e. None
Pel hah&sCESyePDefdiflaibn Dr ape| EagindT fhe Nagk! [ 17€d None
| NPBREHLAIOREEVE MY THE TaypT QUoACT 0T None |~ None

I Of 10T IIUI L urrcor ve LUIMTPUST TT UTTS A UU

E coated thereon, was tested and eval uated on
per f or manceshlas. f ol |Flét\ﬁ)rmﬁllfde@BPﬁﬁ:%equaf)@ﬁfltﬁ@hﬁ%smonE

adhesive layer iodine content skin adhesion__iodine
sulpiGomposision Edef or mat i on of | t Intial Sdated | adiiesAgmgl qyAfter Aging
angl GyeeeideBEI-Nallhasi ve, i h t he sane mannéyeas 2 years

deg Oonbg@dnf or conparative ekanpGeayThe |t e9tWedkk t hesks Weeks
pefformances were conducted| boskat the i@iyvr@l st ai@ 49°C

| MIrgRIES ngés),(m?grbﬁ)r TITE CAMMAfTdy EET adl gui Olgzand gt 35
t h¢—s & (a acceterated agl :,:1%,9L esti ||g O OOU 'v'v":‘t ks 145

I‘\V‘V‘D‘ O r'\a

at ] \"|| \J|| ARy T O LAYZ
yeg odipe Copte M) ng Tabl od 7"5;.’2” I:thI\I 0.1615

resledive of peOndAVEI®dEInt | he Nﬁ@?se raoé@ney ng t h&one
i oglSublimaterni fiside Reachn nel t | pr edlone e s¢nsi Nowe None
adhesihvdve bayeo Dicforansioh to F, rdspecti yel yNbabl e 3. None
Pel BiedBpCAdHesivaCl se Drapg w Ngnéonposi t NoRe ATabl € None
6. Performances of INCISe Orape wtn mposi tion U AS
seen fromthese tables, by the hydrophilic gel forned

of PVP- Mdémefrmnnhrﬂsembldsshby thedrydpdphiliccged doruedtof ®VP-tolime

surfact an tion of .ioding ins .th T
complex, t Ele hy roph1 1C solvent and the surtactant, sgb%lmatf"on of iodine inside the

moisture barrier pouch was suppressed, and iodine was stabilized in the pressure
sensitive adhesive. But, for some of the incise drapes, a trace amount of iodine was
seen on the Hytrel® film that might have sublimed through the thickness of film to the
opposite side of film. However, for the incise drapes in which sodium iodide was
added, it was found that even such sublimation of iodine on the film was suppressed
and iodine was completely and stably preserved in the pressure sensitive.

Addition of the surfactant into the adhesive composition was effective to stably
and homogeneously disperse the iodine-containing hydrophilic gel (aqueous phase) into

the warm melt pressure sensitive adhesive base (oily phase). However, when the
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noi sture barrier pouch was suppressed, and iodi ne was
stabilized in the pressure sensitive adhesive. But,

wo ossmo of the incise drapes, a trace anountP@©f/US2005/015829

i odi ne was seen on the Hytrel (r35-fil mthat might have
sublimed through the thickness of filmto the opposite
side of film However, for the incise drapes in which

S OgunfiaBtard Giad addeisto addgdievel 1t\t\8§11tf3@ Hdwichag oeydHesive €dtce and
sublination of iodine on the filmwas suppressed and

i o8lggdingdt agial gn tha dlysrelk® film pitesbeagmeitestt he
P2t AR 0 B IS OB A 115 i
h o Inad grevedyp sistt, ydefdlrmp‘&dirsef thbadhestlicigyet ovat alsnisedn after the aging test.

lic gel ueo i nto the warm nelt
23‘%‘{; W& FEYe fq(y%eq%(eqq}égrl@ @a‘bea%om‘mar yephase) .
Fbmever when t hesurfactant was added to a high | evel,
it resulted in | oweri ng of adhesive force and bleedlng

onEMEiﬂdb@aniabt on the Hytrel(r) filmafter the
t t
Shes vErpaAROR e T PR BarB AR PHSrdE o (e Adnesive

sotbnuﬁ@ﬁ@ﬁnatlon of the adhesive | ayer was al so seen

after the aging test. Also, the adhesive force was
found t@lff@regbwmmelt\né%sﬁuremw\fﬁga %ﬁw@n@smons were prepared, in

SenS| thﬁbég%ggését:u\ggl n&& ﬂivrégﬁ\%; ere {egﬁ/\lgé %&ﬁlﬂ,{v{@ adhesive

pr basw heviag ndativelehightresiftesing poines bt el as vldnging the surfactant and
red,. in which the conpositions e oy alt ative

e PiERBRic sPlEjryels é%gﬁd@%emwa%stﬁ%é"%ﬁ%éamﬁ?ﬁgnaﬂon and to

r eEﬁ‘ﬁdn\{@ tné dah e P tm'eﬂg)l@y@d%aﬁm el Ws&ur@%msﬁwe adhesive

changing the surfactant and hydrophilic sol vent

| ebades wermEcomae t® Ml - il%(soﬁsnng] poiati$48Cyand Bgomelt® M1-328

def or.mat i on nce.the esive rce. )

Ry RE R Shel . L ERGCo R T TRViE 81BEFS cocGmuutation of the
WeESm st (ThesdMvarkPdelt2@hdsen d&)ﬁlﬂé@ﬂtlﬁhs wotrepH€l in the same
Econe t(r) M -328 (softening point: 880C), both from

CoMedling asdescrivsil éorgverhinaexemple k. sxeat diat e tonpemaire of planetary
co [ 3 iV

PR i iSRG BT sBEEY E BTREE b heltare 84 and
WwoBRIGg exanple 1, except that the tenperature of

pl anetary m xer enployed was 90C, because the

softening points of these warmnelt are 84 and

Table 8. Formulation

Composition F G H |
PVP-iodine 9.5 9.5 9.5 9.5
Nal 1.2 1.2 1.2 1.2

PEG300 20 20 10 8
Span® 20 1 1 0.5 0.3

Ecomelt®M1-328 68.3

Ecomelt®M1-328 68.3 78.8 81
100 100 100 100

Making and Sterilization of Incise Drape:
Each of the iodine-containing warm melt adhesive compositions F to I, as
prepared above, was fed through a standard single screw extruder at 90°C, and from a

hot melt coater head of which temperature was set at 90°C, coated on a 50 um-thick
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88C. Table 8. Formulation Making and Sterilization of
I nci se Drape: Each of the iodine-containing warm nelt

w@zthesizez conpositions F to |, as prepared aborREr/USmss/015829

fed through a standard single s¥frew extruder at 900C,

and froma hot nelt coater head of which tenperature

was set at 900C, coated on a 50 nmthi ckpol yester

| i pelyedteeiifier Gcitntit 4l té ik usedad cbﬂp&ﬁff@@éﬁl‘iﬂﬁl@ EXAEHIiRe gap was
The coating gap was adjusted to 50 nm The

i oadjﬁétﬁ@ mwg(hilm rﬂle\mdlncﬂemtﬂmammmeltasllefrsucedayee@octnd on the

PO NP sty e B o iR i o my Bk Py gt film Hytrel®
i daose fa@huéa@t& Jﬁatt uséd Glcd z&&maerxaﬁlwee t@f&%&{pinqnm%@?lﬁgé Aim.

an incise drape film Eac the i ncise drape

havi ng &adhofthy arcmfdranwﬁlmdmmmg@ach hiyer sfghevexdmenintaining warm
adhe 03| tions_F ated t hereo .

A e oot RS o1 Seter PRieG ofepieRag Y. waryhei plgced nto a
WDp&dlddg@biganth BoiftAkeMArd dohéiCrlentical 1 hht 4538 ¢h Edinparative example,
conparative exanple, in a sinilar nanner as in
c omﬁlmllavglag&cg@ [ cormﬁ@atpmg)@lqg a@mkqmg was then heat-sealed.
he
i 452 PRRSFE ok oRRRIRL R W GBI s e s Ry inadiation
Gamith-Gaymavey ovtb 2K@Gy,iin aalrﬁlllaﬂrﬂlaajhemnebn@Sratme example.
conpar ati ve exanple. Perfornmances of |ncise Drape:

Each of the sterilized incise drapes having the |ayer

of eachpg,ffomb&eofqgaggbpdg@g warm nel t adhesi ve

conpositions F to coated thereon, was tested and

ev al uat Edch ¢fithe bteribzedenomas depesdsavitestbe ildyedof exch of iodine-containing

of VR aRABR PR Eorin@NanPE 6 R BEFecB, i g BT bPauated, in

| Niel sainesﬁaa;her AsTaBseHisddeby codhpaedtiviehR afksB 8B Wt king example 1. The
irradiation, and at the state after accel erated aging

t e%ﬁsrﬁ)é thse perfpraiances warg condiicteds bethaf the lnmabﬁ@tey@medlately after
ag{ es o@% %f&&lqcaﬁggf a:t)fggersgag Gfter aﬁgel&l&?edl % ing t%itmg of 9 weeks at
i odm(ecdrfmpcmdmn@@ m&ryamf@mg pr essur e sensitive

adhesi ve conp05|t| ons F to are summarized in Table

9. Tabl Ahgresps ?fd?en‘r@ﬁ'@é%"eéfﬁ hpéidel sytapigheynetie drapes using the
CofRARLdon@Rsing en, ssﬁf@&hglaee gﬁletc@mpgsmgﬁ)g F i€ are
i nci se drapes 03|t| ons Hand I)
summarized in Table 9
Table 9. Performances of Incise Drapes with Compositions F-1.
Initial State Composition | Composition | Composi- | Compo-
F G tion H sition I
Condition G-ray G-ray G-ray G-ray
25GKy 25GKy 25GKy 25GKy
Thickness (micron) 40 40 50 70
Adhesion(g/inch) 56 107 171 184
Jodine Content(mg/cm®) 0.1005 0.0976 0.1108 0.1849
Iodine On Hytrel® None None None None
Sublimation | Film
Inside Pouch None None None None
Adhesive Layer Deformation None None None None
Bleeding of Adhesive None None None None
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in which reduced contents of the hydrophilic sol vent
(PEG300) and the surfactant (Span(r) 20) were used, a

wanzoghisozh rel i abl e | evel of adhesive force gr et BUS20Z015829

or equal to 150 g/inch was atta2hed. For all the
i ncise drapes after aging testing of 9 weeks at 49C,
relatively |less deformation of adhesive | ayer was

seen, angd P& frbmUth@hboveltle, tf&eth'e nl?dlsceedrg%ég@llt‘ﬁ"& ositions H and I)
conposi tion G enpl oyi ng Ecomel t soft éni ng

pournwthS@)uced hententoef élelhydtdphllxst@bmena(tHE@B 00) andyhs surfactant
base. havi n

f
i SR ELAD TR K, B S SRR SR g ity Then or equal
deﬁ@[ﬂﬁﬁﬂlr@ﬂ veds afdinedl ver d1pie 'inm@%ﬁfﬂffﬁs%ﬁ%r #8ihd LEh: b ®weeks at

4gester elastic filmused to nmake the incise drapes
in

e relobvaly dssadplosyatiensofradhesive leyerapwsrsepw rand aprtisularly for the
ognéls%yﬂl e%tl’{"@é é&n %H]%?Q(E%E)Q&{ué @'1\5‘#13‘28/ oftBithL bint: 88°C),

was r |ve ure vapor
peﬂmaabb& littlé daﬂonna@ors dt d/ﬁﬁﬁﬁmﬂ ithatuyé dfa a:mdﬁﬁ&idh&we base
having | ow noi sture v per.neabi | jt
éPYl%l aigheh o ipning P was of ﬁeﬂ\afdtﬁégapmeveftb? %%foanatm@f adhesive
jve will be lowered due to inefficiency of
Iett| ng out the noisture vapors transpired fromthe
skin. Thus, in order to enhance the noi sture vapor

tr%nsm gé{ on rate (MVTR) of warm nelt adhesive |ayer,

d incise drape was made in which many hol es

vere fomn@dugiihg poliestefBladtieniarhiied ity hak@ MRl incibd\dri@dPes in the above
enbossi hg process as descri bed below. In the enbossing

pr 6¥TBRlES Was melsturpaspdr perraerbls, theayar@f mwarmugtit adhesive containing
el ﬁ?&ﬂo?hlflﬂ: llcmmeagéi vxtlalg“?elg 196%/ ie%§ ;ngls“}{g%a %%Eaetﬂ? If an incise drape

m Cr oorgani sns was

I nﬁlhﬁ@wﬂir apgihesive kyechaving los hdisrise V@oh@&@ﬁeabfﬂﬁﬁls applled to the
i odi ne-cantai ni ng. warm nelt adhesive conposition

pr BpRAR aklpnthqvaiﬂpaswg f@s@gﬁﬁﬁ@ ashhesises Wi bbg lowegsd dyedp 1nefﬁc1ency of
mﬁét“ngc&tf?ﬁ’é ¥ERhfzE végd?ﬁ frax?]sglr@d ?IJO{H th8 kiR ﬁ?ﬁﬁ% dﬁ%rdep %enhance the

wor ki ng exanpl e 2, coating gap o
| odioigureoapar transgisseonTateg MV ERhefSyaren ﬂnayadh&srvetlhmar an improved

pol ester liner cessed with SI n roll
© OSSR st RAoR ATUEIAnY BOIFS AT OTHORY SONG e adhesive
on 1dyBE€ iR e ERbYRigPr6tess BOIRHbRABIRY.: In the embossing process, no hole
was formed extending through the elastic film, and the elastic film as a barrier against

microorganisms was not broken.

Making of Incise Drape Embossed on Its Adhesive Layer:

The 10dine-containing warm melt adhesive composition F, as prepared in
working example 2, was coated on a 50 um-thick polyester liner in a similar manner as
in working example 2, with the coating gap of 50 um. The iodine-containing warm
melt adhesive layer on the polyester liner was processed with an embossing roll at 25°C
(room temperature), to form a number of holes on the adhesive layer (hole diameter:
about 0.2 mm, hole density: about 100 holes/cm?). The warm melt adhesive layer was
then laminated with a 25 pm-thick polyester elastic film Hytrel® 4056 in a similar

manner as in above comparative and working examples, to form an incise drape having
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about 0.2 mm hole density: about 100 hol es/cnR) . The
warm nelt adhesive | ayer was then lamnated with a 25

wormoshisoko pol yester elastic filmHytrel (r) 4058CT/USM05/015829

simlar manner as in above congf-ati ve and wor ki ng

exanples, to forman incise drape havi ngt he enbossed

| ayer of i odine-containing warmnelt adhesive coated

t h@cedbosddaGaydr Of $R1ifE-ERRNRS WARMOlk aGRdivieRbRe@thereon. The
package bag, and thgﬂpackage cont ai ni n % the incise

dr a}sese\dé@emtth@ealla fror Bashpechagd ambt speekiage zamtpimimg the incise
by d} ew %teétgs%a and gagry&ed’ At iZhti Kk%’/adlaltfrc]msvw[ﬁI éamma -ray
manners as 1 n above coﬁpara i've an I'ng exa
Mobsér5eK ¥ narsinilantafiness Rnin Badve doMphRtive Mﬁ@wrlaﬂg: Btamples.

of noisture vapor transmission rate (MWTR) for 24

hours at 37C - 40% RH was conducted on both the incise

dr ape A] thﬂ:ev%%?q? hagdnecont ai ni ng war m

nelt ad es?ve (co o%ﬁ??%n Egmgﬁg th 'incise dr ape

Wth t hMeasuremﬂamsca"edoibtayev'apof trmmi‘ssimi tatea(M‘é@ RY dor 24 hours at 37°C

oDt e Dot A8 AR e mer o i

Vapgitaihli@RahSSER BdIRAIR (Qcﬁmf)&%o%eF RrdRRe IHERE ‘HYWFh thB non-
noi sture vapor transm ssion rate By enbossing on the

adebpssed laygeof warsn mehifaidhesing. (caumpositien Endsodadesntvedrking example 2.
acecordin nt i nventi on have been

|Iﬁﬁs‘?g eﬂefgow?ﬁ%?ég g?ape, but it will be apparent

to a person ordinarily skilled in the art that the

pr esent |nvent|on IS ap licable to ot her_nedica

adhesi ve dJinbde 10y oddeistuse Varar TrangassionRate-of dpaise l?ﬁaﬁ@

Ul UI IIQ % l IIC
:1' ”l?l 5 PleSSure SETSTt1 vy E“g:oenselmig T bosséd
pre e(E{ %ventﬁ‘on can be used %Sg varie
app| ere it s dedired toutilize fhn

anti quﬁmnm efficacy of iqdi di ferandGRy | o llqp@TWYalzéka

app! i M¥{RoAZ°C nd0¥%dRMg, but [not Sbighint/ddht o, | med2@Bag/m’/24h

skin and beauty applications. They are particularly

useful for nedical adhesive sheet products including,

for exaHpPeYemBeRign sistaieaigaer EsMiBionTaiecdycambaspiagen the adhesive

fo i nci se drapes, surgical tapes, and
Eﬁ%pgéi%g?%gédCLAINB 1. An iodine-containing hot

mel t pr é’asumseerslmahmbntv acaddeas it the poespnisint émionthaad béesn 1llustrated

arH)!l(gﬁie rapg, éHgli @Giéﬁ)e apgarggnt%g gtp(ércéorz;1 tor(fi ngnﬁgrs)keililg ynr t‘ﬁe art that the

present invention is applicable to other medical adhesive sheet products as well.

The iodine-containing warm melt pressure sensitive adhesive according to the
present invention can be used in a wide variety of applications where it is desired to
utilize the antimicrobial efficacy of iodine, and it is useful in applications including, but
not limited to, medical, skin and beauty applications. They are particularly useful for
medical adhesive sheet products including, for example, surgical drapes such as

surgical drapes for incision or incise drapes, surgical tapes, and wound dressings.
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conprising: (a) an iodine-containing hydrophilic gel,
conprising (i) polyvinyl pyrrolidone-iodi ne conpl ex,

w@as/(113029 a hydrophilic sol vent capabl e of di sEOI/U$2005/015829

pol yvi nyl pyrrolidone therein; -29-(b) a hot nelt
pressure adhesive base having a softening point of not
hi gher than 1000C, conprising (i) 15 to 30% by wei ght
of ca. ¥y hetic rubber consisting of a saturated type
t hernopl astic elastoner, (ii) 20 to 35% by wei ght of a
tackifier that is non-reactive with iodine, and (iii)
35 to 50% by ,.weight of a.plasticizer that .i.s . "
non- readt | ve Al PHEsarrR R AL S o lie adregive cgposition
t hehab tcapailé oPbElfg Hebie@BMPSIaVRI ddasenpantird £t hagher than 100°C,
surfactant. 2. The iodine-containing hot nelt pressure
sefeMPiIyBE-adhesi ve conposition according to claiml,
wher ei n sai d - W oe] i ed fromthe
aroup e sATBPR i dyRRho R E L RpHEHeT ) 0
I odi ne- cont aiipi ng pbbvinykpyrr@ideasusdins ensplek vandadhesi ve
conposition agcording to . clajml or 2, wherein said :
surfactant i 90 namoRERMLICSANEHGRMRIE of dissalgng pofyvinyl pyrrolidone
| oglicRgncontai ning hot nelt pressure sensitive adhesive
conposition according to claim3, wherein said
non-i onily supthatmghipréssura adlgsbictbase bhasting a sofprming point of not higher
su%?lcltoag&. 5. The iodine-containing hot nelt pressure
senéi'ti ve adH®PE & conposition according to claim 4,
wher ei n sai d(igor bilkan 36%RrwéiyRerauyhmeli@AlbbeScdsisting of a
sorbitan fatty acid ester. 6. The i odi ne-containing
hosatyiated tpedistnepladisslasiopmeradhesi ve conpositi on
according t o) ai g sWHeRlDeRAd ZRERLAR if AblYeaBfillvitn
ester is sorbi‘tan nonol aurate:

iodine, and

(1i1) 35 to 50% by weight of a plasticizer that is non-reactive with iodine,
based on the total weight of the hot melt pressure adhesive base; and

(©) a surfactant.

2. The 1odine-containing hot melt pressure sensitive adhesive composition
according to claim 1, wherein said hydrophilic solvent is selected from the group

consisting of glycols and glycerin.

3. The iodine-containing hot melt pressure sensitive adhesive composition

according to claim 1 or 2, wherein said surfactant is a non-ionic surfactant.

4. The 1odine-containing hot melt pressure sensitive adhesive composition
according to claim 3, wherein said non-ionic surfactant is a sorbitan ester type

surfactant.
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7. The iodine-containing hot nmelt pressure sensitive
adhesi ve conposition according to any of clains 1 to

w@2009E3029 N the surfactant is present in an anBURUS205/015829

0.1 to 5% by wei ght, based on tHe total weight of the
I odi ne-contai ning hot nmelt pressure sensitive adhesive
conposition. 8. The iodine-containing hot nelt
pressurg sengh hdﬁﬁn@@’&lﬁﬁh%@ h%?ﬁ%ﬁ?résh&l@ s@f%‘?tWeCHdﬁgsﬁ@composnlon
any of clains 1 to 7, wherein said hot nelt pressure
adhessrding budeint dnphérsimssaid; spriatageateh &P surfadidng s a sorbitan fatty acid
con |st|ng of a saturated type thernopl astic el astoner
sefetted fromthe group consi sting of hydrogenated
styrene- et hyl ene/ butyl ene-styrene bl ock copol yners,
hydr ogenat ed styrene-et hyl ene/ propyl ene-styrene bl ock
copol ynfrs, PABEjadne-gentyPashebmelipresayg seisivgsadhesive composition
th t [

ny Se R odné%lgi‘S Zfet Bl BRUBE TR, AR, SRt monolaurate
|od|ne contai ning hot nmelt pressure sensitive adhesive
conposi tion cording ta an of lains 1 to,8, erein
sai d pr és sur gﬁg Meline-gontainigg ﬁ(Pé"rﬁ%‘Hg SRSy eradhegiwg composition
COHRIOkARS tPhy d?@lﬁﬁ‘ls 516}5% @vh@rten'f the §l§i]féb@zh§ id freSt fh an amount of 0.1
hydrophiTic sSol vent. . A nmedi cal adhesive sheet
pr @uﬁ%tby waghs basedgn tl@eatptaé wetght of gbedinertentaiamg hob nedtrpressure
|od|n ﬁa ni n hot. melt pressure sensitive adhesive
coﬁ%lg 1VF| g SRS B Roﬁ]&? inany of clains 1 to 9, coated
on said sheet substrate. 11. The nedi cal adhesive
sheet product according to claim 10, wherein one or
m)r e hoBes afée fostinfeepréinipgtint Bghpraspiere serpetivecidhesyqcomposition

?cc‘c%r(grﬁ%m wh&t*c‘faq%@qqg 3' %ﬁgrg[?ééf‘dbﬁdt ltefﬁd %ﬂpé'g hall¥e base

rough sal Ubst rat 033|ng
on cdsrhpmtea@m s@hthstad dlbbemsms&ngehssdturued aweehem&)plasuc elastomer
03|$ 12. The nmedic I he5|%f sheet prod ct
acé ?Cd? t{o’fﬂdh% B COBsIng gFRAte SiegeTiiicog/butylene-styrene

?ﬁglﬁ)zll( gﬁpoﬁpﬁ@&, Wd?gg%tatekl%tﬂeMtH&l@@é/pr?Eﬁe—gﬂfene block copolymers,
polymer :dlloys thereof, and blends thereof, (i) a tackifier selected from C5 based

hydrocarbon resins, and (iii) a mineral oil.

9. The iodine-containing hot melt pressure sensitive adhesive composition
according to any of claims 1 to 8, wherein said pressure sensitive adhesive composition

further comprises an iodide salt that is soluble in said hydrophilic solvent.

10. A medical adhesive sheet product, comprising:
(a) a sheet substrate; and
(b) an iodine-containing hot melt pressure sensitive adhesive composition as

defined in any of claims 1 to 9, coated on said sheet substrate.

11.  The medical adhesive sheet product according to claim 10, wherein one

or more holes are formed only through the layer of said pressure sensitive adhesive
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composition, without any hole formed through said sheet substrate, by embossing on

the layer of said pressure sensitive adhesive composition.

12. The medical adhesive sheet product according to claim 10 or 11,

wherein said medical adhesive sheet product is a surgical drape for incision.



