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greatly increases the risk of a surgical site infection (SSI). Therefore, the skin at and

around the operating site must be disinfected to reduce the number of microorganisms
existing there to the smallest possible number. Even after disinfection, the

20 microorganisms remaining on the skin may cause an infection during the 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

25 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

30 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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not hi gher jodine (I, or polyvinyl pyrrolidone-iodine complex (also referred to simply as "PVP-

iodine complex")).

20 SUMMARY
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
25 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 utilizing
such an antimicrobial efficacy of iodine.
One object of the present invention is to provide an iodine-containing hot melt
30 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



than 100C, and that can stably preserve the iodine in the adhesive through
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DESCRI PTI ON Si nce the '1odi ne-"contal ning hot nelt pressdre sensifive adhesive
conposi ti onthdreint he present invention can be nelted and coated at a
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odine due saturated type thermoplastic elastomer,
(i)  20to 35% by weight of a tackifier that is non-reactive with
15 iodine, and
(iii) 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
(c) a surfactant.
The present invention also relates to a medical adhesive sheet product,
20 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.

25 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
30 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



toits reaction with the adhesi ve can be avoi ded. Further, the
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at about 140 to 160C. |odine has a tendency to easily subline even at room
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Wi t h unsat usabstrdte while minimizing heat damage in making the ‘medical adhesive sheet product.
The present invention relates to a hot melt pressure sensitive adhesive that
20 contains iodine and that can be melted and coated at a temperature not higher than
100°C, and that does not utilize any harmful organic solvent, and also relates to a
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
25 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.
30 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



functional groups, above all with ethylenically unsaturated bonds (>C=C<)
and acetylenically unsaturated bonds (-C=-C). For exarrpl e, acrylic
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its sublimation. Such a |ow tenperature process is advantageous also in
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of substances that are non-reactive with iodine. As used herein, the term
"non-react i \peesamtetsemsmvemlhesme fortuse treahtimicrobiah medixal appdicatiopscuteferablyf t he

adhesi ve does.. iﬁ%o\t’wé%@ with .iodine contained in the adhesi ve, under a
normal condiSéf OViNE TS4UILRELS ve i s nade, stored and used -
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or equal to 100C), and nore particularly neans-that the ingredient of the
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speci es contagytakkous also in that it can dilute the level of HI formed and the extent of attack of
any HI that is formed.
ii) The adhesive remains stable by retaining the iodine in the
20 adhesive, through all the stages of making, storing and using it.
iii)  The materials used in the adhesive should preferably be a
combination of substances that are non-reactive with iodine. As used 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
25 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 iodine. The term
"essentially free" as used herein is intended to mean that such species containing
30 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. '



30 ethylenically unsaturated or acetylenically unsaturated bonds are
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each ingredient of the warm melt adhesive base is a material that is essentially free of
ethylenically unsaturated bonds nor acetylenically unsaturated bonds, and non-reactive

20 with iodine. The warm melt pressure sensitive adhesive base, suitable to meet these
requirements, comprises: (i) a synthetic rubber consisting of a saturated-type
thermoplastic elastomer, (ii) 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.

25 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

30 hydrogenated styrene-butadiene-styrene block copolymers ("hydrogenated SBS"),
hydrogenated styrene-isoprene-styrene block copolymers ("hydrogenated SIS"),
hydrogenated styrene-ethylene-styrene block copolymers ("hydrogenated SES"),



30 hydrogenat ed styrene-butadi ene-styrene bl ock copol yners ("hydrogenat ed
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the tackifier used is selected from aliphatic (C5 based) petroleum resins, particularly C5
based liquid hydrocarbon resins.
20 * Similarly, the plasticizer is selected from a material that is essentially free of
any ethylenically or acetylenically unsaturated bonds, and is non reactive with iodine.
The plasticizer includes, but 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
25 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
30 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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sensitive adhesive base. Commercially available warm melt adhesives include, for

20 example, Ecomelt® series supplied from Collano AG, Switzerland, including:
Ecomelt® M1-186 (softening point: 77°C), M1-193 (softening point: 84°C), M1-328
(softening point: 88°C), M1-340 (softening point: 93°C), and the like. The softening
point is measured according to ASTM D36/E28.

25 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

30 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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was dissolved in the mineral oil ingredient of the adhesive, PVP powder of the same
was, however, dispersed in a nonhomogenous manner in the warm melt pressure

20 sensitive adhesive, but not dissolved in any ingredient of the adhesive, as will be

described in a referential example below. Thus, by mixing PVP-iodine complex with a
warm melt pressure sensitive adhesive is eventually comparable to dissolving iodine in
a warm melt pressure sensitive adhesive, and it may not be able to preserve iodine in

the adhesive for a long period.

25
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
30 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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the same, iodine can be stably retained in the adhesive composition. During storage,
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for a long period, there will be only a small quantity of iodine sublimation.

20 (5)  (PVP-Iodine Complex + Iodide in Hydrophilic Solvent) + Surfactant +

Warm Melt Pressure Sensitive Adhesive
As will be described in working examples below, by further adding a certain

iodide salt to the iodine-containing hydrophilic gel formed of PVP-iodine complex and
hydrophilic solvent, iodine stability can be improved in the pressure sensitive adhesive

25 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.

30



C. Hydrophilic Solvent For use in form ng the iodine-containing hydrophilic
gel as described in above section B, an appropriate hydrophilic solvent is
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Benzof | ex L radfgiBiRno NOMB)\dofbatsafivkaned pibistkodidh e paae (Benzof | ex(r)

50), diethylene glycol dibénzoa benzoi c acid diester
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20 PM); (12) polyethoxylated alkyl phenols such as Triton® X35 and Triton® X102; (13)
mono or polysubstituted 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

25 sulfonamide (CP Hall); (16) benzoate esters such as those available from Velsicol
Cherﬁical 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,
tetracthylene glycol dibenzoate, and the like; (17) polyethylene glycols and ethylene

30 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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D. Surfactant
20 " Surfactants may be classified into: cationic surfactants; anionic surfactants; and
non-ionic surfactants. Any type of surfactants may be used in the present invention.
As a surfactant for use in medical applications, a 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®
25 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
30 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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mel t adhesive corrp05|t|on The anmount” of surfactant added is preferably no
nore than 5%pap®di (gorbjtammnoiasrate) iethe medst prefeyabite swfadmn, mm bycanwet ght ,

based on th he. i odj. t dhesi
conpos: 1| on onEhdnog Sty st St rnanmedoAfbeliaetbe e aedt o
sensi tive adiIRsdiwCr436 600 isb 6k QEranépaﬁmt BSREbA R r@d%'té}ﬂﬁérhﬂlréonp“ se an

iodide salt in order to inprove the uppression of iodine sublimtion
wi t hi b5 a. noi st ur Hezamaduat obsugfadiant ardgleémﬂ inflpenéeeths Gtahuity of the ln'dmphEth | on, as
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surfactant tends to easily cause phase separation, and affect stability of the adhesive
cdmposition. The amount of surfactant added is preferably at least 0.1% by weight,-
20 and most preferably at least 0.3% by weight, based on the total weight of the iodine-
containing warm melt adhesive composition. The amount of surfactant added is
preferably no more than 5% by weight, and most preferably no more than 0.5% by
weight, based on the total weight of the iodine-containing warm melt adhesive
composition.
25
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

30 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).



WO 2005/ 113029 PCT/ US2005/ 015829 -14 F. Making of |odine Containing Warm
Melt Pressure Sensitive Adhesive Conposition The iodine-containing warm
melt pr itive adhesive conposition of 5 they] ' n be made
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coated by a L C : ' g : Tty t a
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15 composition according to the invention is stable at the stages of making and storing the

same.

G. Coating of Iodine-Containing Warm Melt Pressure Sensitive Adhesive

Composition

20 The iodine-containing warm melt pressure sensitive adhesive composition of

the invention can be melted and coated by a standard hot melt coater equipped with an
extruder, at a temperature not higher than 100°C, preferably at a temperature between
70 to 90°C, with no or little loss of iodine. The iodine-containing warm melt adhesive
composition will remain stable without causing any phase separation, any degradation

25 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 [odine Containing Warm Melt Pressure Sensitive

30 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



the antimcrobial efficacy of iodine. Such applications of the

I odi ne-contai ning warm nelt adhesive conposition include, but are not
limted skin and beauty applications. Th ai ni ng

marn1nef@8conp03|?|on of the invention i partlcularl3cgseg&ﬁ gﬁéga medi cal

adhesive sheet or adhesive tape product ?%ereln 5 referred to generically as
“nedi cal adhesive sheet product”). The medical adhesive sheet product made
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L Sterilization of Medical Adhesive Sheet Product
20 Any medical adhesive sheet product such as surgical drape for incision is
usually sterilized before use. One appropriate method for sterilizing a medical adhesive
sheet product made with the iodine-containing 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
25 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.
30 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



adhesive force level, in order to obtain a reliable adhesive force that is
sufficient to secure the adhesive sheet to the skin against any detachnent
during %Srzﬁﬁsi/ﬁ 29i s in the range of 150 g/inch to 359Cgh}596i)|3/0 &hyer the
operation, "too high a | evel of adhesive 5.strength is undesi rabfe I n order
to protect the skin against any danage at the tinme of peeling the nedical
adhesi ve sheet product fromthe skin. A preferable |evel of adhesive
strength at the tine of peeliﬁéafter the gperation is in the range of 100

g/inch to dwmagskinsin the rrngesid P sngsiorie/ipeh. & rssferbleigydofiidalont o
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the i ed o whi ch
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sheet substrate®nay be a porous filmor a ous However, it is
preferred t geaking the medicad adirediveshet produvtdfipam theeskire aAlpeefetabbd levalwfst rat e, in

order to prevent any |owering of adhesiye force of the adhesiv ue. to
i nef fici encyd ?SlYf‘eﬁma@ % the Yine ofpreding plen E)BP%’a‘t‘?’hﬁébf}}ee‘&"!FerQ}ﬁl\OBrme%}ki n. In
general, 205466 oAndfPi Sture vapor permeabl e sheet substrate has a noisture

vapor transmssidn rate (MTR) of greater than 500 g/ n2/24h. L. Inparting
Moi sture Vapor Perneability The iodine-containing warmmnelt pressure

sensi tive adhesi of the jnvention 25 has a noisture vapor transm ssion
raftei R) (<abé§+—4@§3§§¥—$&«s—§3§ﬁ) which is much lower than that of the
moi sture vapor peipBalts sﬁ&%ﬁeml&mﬁ&ﬁe ﬁﬁirﬁ%ﬁfdiﬂﬁﬁw%?:ﬁ‘{ﬁgltprégsf%% dingly,

even with a noisture vapor perneable sheet substrate, |owering adhesi ve
force of t heessitiessidhesiveyoropasitiordefshe mventidifis coated, \angishéet ayrbg used of he

noi sture vapars,transpired fromt skin,.unl ess  the adhesive | ayer has an
pr oved W TRICK dimsegRaaR mas A Biroheseai il R Fedro: SLaienosndieting! of
adhesi ve f orfgRespe dHagt ;ﬁr@&\ﬁ:’i‘ Yhe siidesubSBat aflali§HRESford MERE alhRfdGhedt | - €.
sheet substrate on which the iodine-containing pressure sensitive adhesive

has bten coatrediict isatypinatly an elasticfdmpsuels asoljurethané elastomer AR TblyeseP9

PCTI US2005/ 015829  -17 ef.erapl y . has R o reater..t han about 100

o el 24, - arttrgne pcrBhe RS e snedburte malbe A bp R ipdte oG e/ 24

I'n order to filRKHGVERE iERIprefdReSioBe 2 RRSus and moisture vapor permeable sheet
substrate, in order to prevent any lowering of adhesive force of the adhesive due to
inefficiency of letting out the moisture vapors transpired from the skin. In general,

20 such a moisture vapor permeable sheet substrate has a moisture vapor transmission rate

(MVTR) of greater than 500 g/m*/24h.

L. Imparting Moisture Vapor Permeability

The iodine-containing warm melt pressure sensitive adhesive of the invention
25 | has a moisture vapor transmission rate (MVTR) (<about 100 gm2/24h) 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
30 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,



product having such a level of MVTR, inprovenent in MVTR of the nedical
adhesi ve sheet product can be achieved by form ng one or nore holes,
prefera do r of 5 holes, only through the adhesip o1ssly Mmeans of
enbossiﬁé“@pf@?ggged enbodi ment), heat _jgedling or thetﬁgﬁﬁgﬁé#;?ﬁe
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of the invention. Unless explicitly indicated otherwise, all parts and

per cent ages hgatenegilingonshe Jilse,o the adkhesive dayer. Chhig sheuld net esulhin anyhole
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Col I ano AG, swbstrapd £vd bi@fler dgathsEmRIBorkinismd4hottPnotibe baskead e ihoke dharhbterl

wei ght % of i odi ne added to Econelt(r) ML.-186 (softeni r‘lgmpm nt: 77C) . The

hot nelt pr@sdhple deasity to hecformerben the aghesiveilayer odapend ed vwhpt lgvelyod MY ERAS ed 25
SEBS bber, | ' I: k LtiVv The
pressLdrje sedr?gilr | \%gggélggﬁ\?{é&g%g%s@g% %gﬁﬁe tw eli& eggga&iégﬁlﬁ%eﬁg%r%asﬁg? " hi gher
than 100C, aheldiselssue oNehigrapptichtiqn. OiReibossiigon bl dd@esivellaper cAnbsehirizd i nt o
the mneral oil ingredient of the adhesive, and can be preserved at room
t enper at ur e.oubWitiyarieAossing mib at 3 temperayire i1 thegangecofmperpdemperatyreterl 004C.make
an i'nci se dr : ' dc filmHytrel (r) 4056 (from
Dupont Co.) pgﬁgragfyggﬁgﬁ#% §E’°§’§+ %@%@Emﬂ@ CSVI th a silicone rel ease WO

2005/ 113029 PCT/ USFoRoWikig&2 8mpled Sreqgiveén todllvutrace the preseitdnvenyion ahdi@reaohot
melt hand hel d coater of which tenperature was set to a tenperature_ of 90
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Examples
Comparative Example
20 Iodine-Containing Warm Melt Adhesive:

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
25 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.

30 Making and Sterilization of Incise Drape:
In order to make an incise drape, a 25 pm-thick polyester elastic film Hytrel®
4056 (from Dupont Co.) and a 50 um-thick polyester liner with a silicone release



p.m The iodine-containing warm nelt adhesive | ayer coated on the pol yester
liner, was 5 then lamnated with the aforesaid polyester elastic filmto

form an %%ésﬁlﬂfzépe- The incise drape having the iodi perRRRRiNssY warm
mel t adhesi've Tayer coated thereon was jkaced into a package bag with

alum num foil -type noisture barrier pouch. The package bag was then
heat - seal ed. The package pouch containing the incise drape therein was then

sterilized by jrradiation wih Gammm-ray. ove KGy. 10, Performances of

I nci se Drap .oat“f%wg’feeﬂrPY‘B?‘ydéyHE‘ng%&F H%B%ﬁ%@b?zlgc re ”Hﬁ“ﬁﬁ-twn%\“ﬁi% war m
mel t adhesi vgy tol @ﬂéﬁ?eﬁﬁﬁ&%@% RLI®PT, theas, Idﬂﬁi&&n@dﬂﬂnﬁ%ﬂ ahélfladiesive
performances as follows: thickness of the coated adhesive |ayer, iodine

cont ent, skiEcombit@MIle2Z50wascoateddinrthe afodsaidgrolyester ligerd efhgraeating)gaporast Je
coat ed adhesi ve_| ayey, and .b)J eedi ng of adhesive. The, skin adhesive force
was neasur ed*Pn TES%"%%%W"&@B%W@W‘?‘BE@ adhesivg layst Foatedon Q’F@ogﬁs@ﬁlll?ﬁrn‘?’as
accordsng tge flaﬁiitzﬁg@%ith"éﬂé mrésgiﬁg%p%gt@} ListieSich tfo%rrﬂﬁﬁ?ﬁ::ikreedr nsitive

adhesives to s application. odi ne content was analyzed In an X-ray
fl uorescent spectTienatiee drapd havihg tienedinedobntamingwamamettatdhesivenlageriogated sual

I nspection. 20 The tests of these perfor ce were. conducted on .the incise
drape, both (Berepnas pipced o 3 pages mﬁmtg?@wnwtf%ﬁl-tméneﬁmbﬁ? pouch.

irradiati On’Tlie;E%cﬁﬁgfg%? vﬁ;ﬁ?f&ﬁu tat-Sdaled?C lpfagl@zfggg)oﬁ&{ &Qlt&iﬁﬁl?itﬁ'@inefse drapeeks at

49C or 18 wee at corresponds e year or two years aging,

r espect i vel ytherein wascthen stexi Bzedi tyhirtatimtivowith Gamirha-réneavey 25&@y.oyed i n t he Food
and Dr@g Adm ni stration (FDA) CGuidance. The Accel erated 25 Aging Tine

Dur at 1%n ("AATD') can be estinmated, with Accelerated Aging Rate ("AAR'"),

fromthe Von't HobdrfopRidRdes QP Encdst @pé:ows: AATD = (Desired Real Tine Aging)/
AAR AAR = QL0 ((Test Tenperature) - (Anbient Tenperature))/101 30

Where: QL0 = 2.0, Prsteilized engpserdrape avingh€iodinestontanipg meron reelt-adt@SiveD
A . e
sensitive aghegbaed sdRERE 1dye?, idinddohte®, skPhdhedive RsiEE,Q6dMRE S@linPdtiohNCi se
Drape wth Adhesive Econel t'(r)

15 deformation of the coated adhesive layer, and bleeding of adhesive. The skin adhesive
force was measured in 180° peel adhesion test at the pulling rate 30 cm/min, according
to JIS-Z0237, which is generally used for pressure sensitive adhesives to skin
application. The iodine content was analyzed in an X-ray fluorescent spectrometer. .
The iodine sublimation was determined by visual inspection.

20 The tests of these performance were conducted on the incise drape, 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, respectively, in accordance with the Von't Hoff theory
employed in the Food and Drug Administration (FDA) Guidance. The Accelerated

25 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 = Qo [((Test Temperature) - (Ambient Temperature))/10]

30 Where: Q9 = 2.0,
Ambient temperature = 22°C
Test temperature = 49°C
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pyrrolidone-iodine conplex is studied,
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no AG was used as warm nel t

In this
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ARli88he i n

maki ng an
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order

m x powdery PVP-i odine

Con‘p| ex (f ro oding.cont -t \
pressure senpMIr225 Adisiieve, in a standard pl anef aljtialiState bHrAfier Aging
tenperature pas controlled at a tenperature of 8p to 95C. Al thouygari odj ne of
t he PVP-i od| @enditiom| ex was di ssol ved into the mner@Gtragpi | ng9€wﬁekmt pf t he
adhesi ve, PVP WO 2005/ 113029 PCTI EJS2005/ 015829 | - 2Qspewder | of @ 4G anp was
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JTodine Content(mg/cm®) 0.047 0.040

Iodine On Hytrel® Film None Significant

Sublimation Inside Pouch None Significant

Adhesive Layer Deformation None Patterned

Bleeding of Adhesive . None None

The incise drape exhibited good performances at its initial state. However, after
9 weeks at 49°C of accelerated aging test corresponding to 1 year aging, it was found
10 that much iodine had sublimed from the adhesive, and adhered to inside the moisture
barrier pouch and on the Hytrel® film. Iodine was unstable in this type of adhesive,
and it was found difficult to use for making an incise drape with an iodine-containing

pressure sensitive adhesive.

15 Referential Example 1

Warm Melt Adhesive + PVP-lodine 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



5 (PVP-1o0di ne Conplex in Hydrophilic Solvent) + Warm Melt Adhesive: In this
exanpl e, use of a hydrophilic solvent is added, in order to dissolve the

PVP po di ne conpl ex could be dissolved in v h||ic

sol vents 623@%&8‘#&9 glycols and glyceringawhich resul tgg&ﬁﬁi%ogéggsgneous
hydrophilic gels. It was 10 attenpted t0 m x each of these hydroph| lic gels
with a warmnelt pressure sensitive adhesive as described previously. As a
result, the hydroph| lic gel formed of PVP- iodine conplex and hydroph| lic
sol vent was Redaler of the same wag net dipsolved inferany iagredient g dhg adhesiygbylef er ent i al

Exanple 3 (P\é'ﬁhl@ggl Aot lsS%&sédHn'?KQﬁngHHélt“pré%x‘é%h%}twe affelREL ant + Varm

Melt  Adhesive: ous n onic su are a I'n order to prevent
t he separation of hydrophilic gel phase and warm nelt adhesi on phase and to

form a honogeneous and 20 stable iodine-containing warmnelt pressure
sensi tive ann It was found that the hydrophilic gel forned

of PVPsi odi ne COWI&’! tCa E?H{‘H&dr‘&pﬁi\%égwe @Qf%nmaggﬁ{aﬂ&%ousl y

dlspersed in the esive’as in ol ype emul si on, by

using a sorbitan Iashisfexiniple, sserof adiydrvphilitusolvensis adal) (i grdeetol dissobiedhel Ween( r)
series commerciall é avai l able fromIC Co. Particularly, 25 when using
Span(r) 20 (PS\S?BPYV #f- monol aurate), the resulting dispersion of the iodine-

cont ai ni ng hydro hesi |y
honbgeneous and b?dnﬂ@%&ﬁl&?c&m rb éﬁ%%?gdn@ %ﬁgh%ﬁf ﬁgﬁg@m&p
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Warm Melt Pressure Sensitive Adhesive osjtion: Using a non-iodine

cont at®i ng EAtEmPted toymixeaaipef tbg%rhyémnhgl swith ?r@fmfméﬁpw%ﬁqname AG as
| t |t
warm ne pfﬁﬁéﬁ&@@%@@égﬁ@ﬁﬁp&@@ X8aDask; th§ ﬁyg@ﬁhléi@ g Lgféﬁlg% ﬁr\?w e

pressure sensitive a itrons, ic gel

cont ai ni ng iBYife icostpler and hpd@philia sbbvdm!m’m dasub' sephratet frRERS@AmOmettl yceri n)
and a surfactant (Span(& 20), were prepared according to the present
invention. ARMMEW%arm nelt pressure sensitive adhesive conpositions further
i.ncl ude sodium i odide. Table 2 shows

15 Referential Example 3
(PVP-Iodine Complex in Hydrophilic Solvent) + Surfactant + Warm Melt

Adhesive:
Various non-ionic surfactants are added, in order to prevent the separation of
hydrophilic gel phase and warm melt adhesion phase and to form a homogeneous and
20 stable iodine-containing warm melt pressure sensitive adhesive composition.
It was found that the hydrophilic gel formed of PVP-iodine complex and
hydrophilic 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,
25 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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10 each fornul ation of the conpositions. The warm nelt pressure sensitive
adhesi ve conpositions were prepared as follows. Sodiumiodi de was di ssol ved

in a hydgyeRbdsiiisozsol vent (PEG300 or glycerin) wthin acghsésiesss!
equi pped with a seal cap. Then, powdery _PVP-iodine conmplex (from Aldrich

Co., iodine content: 11.6 w./0) was added to and m xed with the 15
solution, and allowed to be dissolved at 90C to give a viscous paste

m xture. Theig’ ﬁ. Euffgcéant Span(r) 20 was added to and well mxed with the
m xture to f paste of iodine-containing hydrophilic gel. The
vi scous paste of PreghrateonCsNTbding Cuitaining Wogh MeR PoedsurédSentities Adhesive Wi th a

bl ock of the base warmnelt pressure sensitive adhesive Econelt(r) M.-186
in the pl andtmposHioner at 85C. The iodi ne-containing 20 warm el t pressure

and no Separat: o BE RET BnH ERE TR RpIM! s iR R TRTRISROCT,

t enper st ur e,Callaglo AG,o6 vaeml heélgprebdure senbithve adliesivetlaie; dewidrdl iféreftnyarm
significant change. Table 2. Fornul ation Conposition AB CDE

Ecomel t (r) Mmelppresurgsensitize aghesivegompositigns, SHRpPH§ipg a hydrophilic gel eaptainiggi ne

9.5 9.5 9.5 . O, 0 ' 0 100 100
100 100 25 P\(}'\jé%’b‘g‘?%%%ﬁ%?fq%%%’%ﬁ@f@&ﬁ%?ﬁ%ﬁg%&| i zation
of Incise Dr8p&i® Ba); wedd prepared achionding anthaiprdsent indentione Al feadharai melt
conpositions Ato E, .as .prepared above, was . fed through a standard single
screw ext r uduesspe sgasitiveaihesive gorapositians farther incuds sodug 1agdadennkable 4 ghopesr at ur e
was s at hi.ck 5 polyester |iner identical to that
used F(?l com%%foﬁﬁgiagﬁg%@.%fggg%i ng gap was adjusted to 50 m The

I odi ne- cont ai ni ndThsawamniakl pedias it veadhesiveedontpositionb everqompyared a5 | i ner,

was then lam pnated with a 25 mthick polyester elastic fil trel (r 4056
i denti cal t dollems. Sedivmiipdide was dissolyed @ahmdrophilics Waﬁﬁ?%%s’émﬁa e.

within a glass vessel equipped with a seal cap. Then, powdery PVP-iodine complex
(from Aldrich Co., iodine content: 11.6 wt.%) was added to and mixed with the

15 solution, and allowed to be dissolved at 90°C to give a viscous paste mixture. Then, a
surfactant Span® 20 was added to and well mixed with the mixture to form a viscous
paste 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

20 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

25
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Each of the incise drapes having each | ayer of the iodine-containing warm
nelt 10 adhesive conpositions Ato E coated thereon, respectively, was then

pl aced i‘gb%@s/n ﬁgkage bag with noisture barrier pouchpbq%rz&gﬁilsép t hat
used in conparative exanple, in a simlap. manner as in conparative exanple.

The package bag was then heat-seal ed. The package pouch containing the
I nci se drape therein was then sterilized by irradiation wth Gamma-ray over

25 KGy, in a simJlar. mann Ln the .copparative exanple. 15 Performances
e Making grd Sleseatiah of g g

of Incise Drape: I’'se drapes having the | ayer of

each of i odi ne'CCEHcﬂidFitHHIodMYéfcﬁhﬁﬁiiﬁg ﬂﬂﬁﬁﬁeﬁ%dﬁ@dﬁ@@drﬁﬂd@ﬁﬁné&t@ Ef__agoat ed
t hereon, was tested and eval uated on erfornmances as follows: thickness of

the coated auepasedabdvaywas feddhriongh a standand singlei sarepoextrilesatay? Ci andi fraan a
sublimation, deformation of.the coated adhesive _lLayer, gnd bl eeding, of
adhesi ve, i H“gﬂ}f?tscé’m?r ﬁ%ﬁﬁirfgr‘”lggh E?Eg’&ﬁ?‘%dvals&?taggé‘p rcgffe_aé’néggdﬂp'églgl?he_ tests
of these P& IRIRNAESIAYRICE] CARMSEER: confpafatiRt ekﬁkﬁplef‘ "Ithle%atﬁiglaéaﬁ wddmedi atel y
after the nma-ray irradiation, and at the state after accelerated aging
testing of Sdywstddstod 149.CThe ictihe-cunediting wad Geltddhekive tayeesqateddn the one year

or two years aging. 25 Tables 3 to 7 show the results of performances of the
i nci se dr apeR®lypstendinet@as theailanainatediviting A% hinathisknralyestsr slastic Bl By§el® v e

RO Us2005, B bt 10 phea ' SRBAGINY Staup 1o 107 ad e drangy
Conposition A  Copgevifticifcibe bibtd Ravirg ik 1236t 6f thAgodife-Obrit&ihinfGidig m&lt

an20- 1/ PVPI/PEG 1 year 2 years _Condition Gray 9 Weks 18 Weks 25GKy 49C
49C T1hi ckneaslhegiys eqrappsitipns 2stods coaterhiheieanyrespestivel y,ovasghen placed isite Cont ent

50,755 el b R e e W 0 T B
Patt er ned Pahtagimilst mBineeas mgoaipafiive ek uaplblo The packagdbagwas then heat-sealed.
The package pouch containing the incise drape therein was then sterilized by irradiation
with Gamma-ray over 25 KGy, in a similar manner as in the comparative example.
15

Performances of Incise Drape:

Each of the sterilized incise drapes having the layer of each of iodine-containing
warm melt adhesive compositions A to E coated thereon, was tested and evaluated on
performances as follows: thickness of the coated adhesive layer, iodine content, skin

20 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.

25 Tables 3 to 7 show the results of performances of the incise drapes using the
iodine-containing warm melt pressure sensitive adhesive compositions A to E,

respectively.



Table 4. Performances of Incise Drape with Conposition B Conposition B
Initial State After Aging After Aging S an20-3/PVPI/PEG 1 year 2 years

Condi ti Weeks 18 Weeks 25CKy 49C 49C Thi ckn 40 40 40
Adhesi 0%%@&@?& 55 113 1 odine Contentg#n cm 0. 0862 0?@3@&%85@%329 | odi ne On

Hrel(r) FilmNone Trace G ly Sublimation Inside Pouch None None Trace
Adhesi ve Layer Deformation None Patterned Patterned Bleeding of Adhesive

None None Much 5 T Per f or.mances se Dr. with osition C
Corposi ti on C I ni tua'ng‘S ate Al ?fé?%???@% W@Fﬁﬁgp‘feso‘aﬂ%“%? VPl / PEG 1
year 2 year : ] F t &
(micron) 30 n inch 32 63 g z’gfg‘?fe‘ne hﬁg‘ﬂéﬁ?’%ﬁ Eﬁfﬁ 0715
0. 0702 | od e+ Fit-m—Nere—d I” 22 Bt tHot urlun } i'"“ I_UU\h
None None NbHENIHOResi ve Layer Defor rﬁkﬁ?’rvle Pat @ﬁﬂg Pat t
Bl eedi ng of LAdhesi ve None Mich Mich m_zamqo/ p )5/ 4&@) 104

Tabl e 6. Pe} Thickmess énicodn)l nci se Drape Wit h Xonpoditi o835D Cpnposiddi on P
Initial Sta}Aadhdsi Mehpg After Aging | PEGIBEST- Nal - 1102 1 y¢ar 21l)6ears
Condition G I@yn%(ﬁﬁ(ﬂ gomvEeks ZoGyf 49605495 Thickogss (0 cromy745 45 45

Adhesi on i nELGHRS 87 1§, Hytrel® Film None None . Trace
Sublimation | Inside Pouch None None Trace
Adhesive Layer Deformation None Patterned Patterned
Bleeding of Adhesive None None None

Table 4. Performances of Incise Drape with Composition B
Composition B Initial State | After Aging | After Aging
Span20-3/PVPI/PEG 1 year 2 years
Condition G-ray 9 Weeks 18 Weeks

25GKy @ 49°C @ 49°C
Thickness (micron) 40 40 40
Adhesion(g/inch) 48 55 113
Iodine Content(mg/cm®) 0.0862 0.0844 0.084
Iodine On Hytrel® Film None Trace Oily
Sublimation | Inside Pouch None None Trace
Adhesive Layer Deformation None Patterned Patterned
Bleeding of Adhesive None None Much

5 Table 5. Performances of Incise Drape with Composition C

Composition C Initial State | After Aging | After Aging
Span20-5/PVPVPEG 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




| odi ne Content mcm 0.1306 0.1233 0.1204 1lodine On Hytrel (r) Film None None
None Sublimation k Inside Pouch None None None Adhesive Layer Defornmation
None No Ieed| ng of Adhesive None None None Ta mances of
I nci se 598%%1? Conposi tion E Conposi |49n E Initial ngﬁ'élZSéodE‘@Elges(r% Agi ng
After Aging d cerine-BEST-Nal-1.2 1 year 2 years Condition Gray 9 Weks
18 Weeks 25CKy 49C 49C Thickness (mcron) 55 55 55 Adhesion inch 139 100
145 lodine Content mcmO0.1752 0.1747 0.1615_ lodine On H el (r F| | m None
None None Subl i mat Tghletsi de Prdommancesf INeise Dranscvitingreppsiton

Def ormat i on e =i \.une—wgﬁ—s-mnen
fromthese t%&ﬁ@lppi hydr ophi lic ggflh?'lﬁ \%{HE\/ 84 ‘%%Bge K, the
hydr ophi lic He surfact ant] sublinmatlon f Yearadi he IW he

|

moi sture barfCeditiiuch was suppressed,| an&-1aydi ne WiV eskapi zlédWFﬂ(Stha
pressure sdnsitive adhesive. But, for] s@#6KY the @d49%e drap@49°%C tr hce
amount of i dOTHIEkNé8S(miSRA) ON the Hytriel (r4sfil m t hat 4m ght | have4subl i pred
through the FRikERRESireh) 11! M [0 the 0 oppgssi Te|Sidegpl Tilm Hogeverj for

h t Yo
the incise 1381 %Qdﬁtéﬂt{f crﬂn th um | UUI € WS’O6 dUﬂeu,o 1233wab f SLUJ&O%H?L even

such subl i —O1—6 F—fras SHPpreEsSse atrel Ot WaS
conpl etel y rr& ’§Fab,l y QB V‘%ﬁﬂlth prelifire CensiOnGe. hddi NOB% of | t he
surfactant iR lwoﬂdﬁpqi ve conpositijn was bfféctive tn sfahly and
homogeneouslly_di sper sel| InsideiPstithhe- conthi niNegenydt ophNone gel (alieeus bhase)
into 15 t hg AdhesivedlayepDefosmatiorsensi tj ve Noskesi ye bdeee (o0i |y phNase) .
However, wheBlebdiny'6X AQhésivicl 3029 PCT/ US200&n@158P9 Ndhe sur { act Wiohe was| added

to a hlgh | eVer, T rTesarted 1nm Towerrng or adnesive rorce and DI eedr ng of
the surfactant on the Hytrel (r) filmafter the aging test.
Table 7. Performances of Incise Drape with Composition E
Composition E Initial State After Aging | After Aging
Glycerine-BEST-Nal-1.2 1 year 2 years
Condition G-ray 9 Weeks 18 Weeks
25GKy @ 49°C @ 49°C
Thickness (micron) 55 55 55
Adhesion(g/inch) 139 100 145
Todine Content(mg/cm®) 0.1752 0.1747 0.1615
Iodine On Hytrel® Film None None None
Sublimation | Inside Pouch None None None
Adhesive Layer Deformation None None None
Bleeding of Adhesive None None None
5 As seen from these tables, by the hydrophilic gel formed of PVP-iodine

complex, the hydrophilic solvent and the surfactant, sublimation 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
10 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

15 the warm melt pressure sensitive adhesive base (oily phase). However, when the



Due to the warmnelt pressure sensitive adhesive base Econmelt(r) ML-186
being relatively soft, deformation of the adhesive | ayer was al so seen
after the a inq test. 5 Also, the adhesive force was fg)#n;j toﬁgﬁﬁ?ommm
weak. VBPRIEUE82npl e 2 Preparation of Lgdine- Cont ai nithg’ WRa? 1 Pressure
Sensitive Adhesive Conposition: 10 Difféfent warmnelt pressure sensitive
adhesi ve conpositions were prepared, in which the conpositions enpl oy
alternative warmnelt pressure sensitive adhesive, bases having relatively

hi gher sof t eFiagtaplovas added to aupigh leel.dheesyiedgn doweering qfadhesive FE andy dr ophil i ¢
sol vent |ev 1 | N0V, | eformation and to
enhance theelggﬁléﬁ ?/@B?gl?rg&é:?ﬁ}% ‘%ﬁ%@@ﬁ%&%‘\@ %ﬁpﬁgggure sensitive

adhesi ve 15 basesDuetoah&Eoanmalnidlt preddhrelsifisoidhesive pagedicomel@4)] - Bécbeing
Ecomelt(r) ML-328 (softening paint: 88C), both from Col|lano AG Table 8

shows each fi§hyelspEndeSermation of thendbesivolayer wasaleo s6sn Aftriine agng &ty e

conposkttions r ' wegdescribed for working
exanplse 1, e'g?}(%g’ptﬁe?ﬁ%?ﬂ{eﬁgrckg%@@ﬁ@egﬁ%?gﬁet ary m xer enployed was 90C,

because the softening points of these warmnelt are 84 and 20 88C. Table 8.
Formul ati on Conposition F GH1 PVP-iodine 9.5 9.5 9.5 9.5 Nal 1.2 1.2 1.2
1.2 PEG300 2Yopdng ExgmpleZ, ()20 1 1 0.5 0.3 Ecomel t (r) M- 328 68.3

Econel t() ML-328 figotadfh & Bk 0t Aftnd WarkP el 08 Sk Alkdiget | on of

I nci se Drape: 25 e 1 odi ne-cofital ni ng warm nelt esive
conposi ti onsCémpesition:as prepared above, was fed through a standard single
screw, ext ruder C, and frgma hot nelt coater head of which tenperature

at_9
was s&? at 90C, _CIB%f?eéﬂlté’Y?ﬂ& BRI RREBHIE IRV BES 1V ESOTPOPEIALIEPEINFIRBID - 26
pol yester | ipgich tddpoditioh® ehBRly ateRdtivdwaTRRIPrkséGreSAdlItEadhbife COAL T NY

Jap s bases having relatively higher softening points, as well as changing the surfactant and
hydrophilic solvent levels, in order to improve the adhesive layer deformation and to
enhance the adhesive force. The employed warm melt pressure sensitive adhesive

15 bases were Ecomelt® M1-193 (softening point: 84°C) and Ecomelt® M1-328
(softening point: 88°C), both from Collano AG. Table 8 shows each formulation of the
compositions. These warm melt adhesive compositions were prepared in the same

method as described for working example 1, except that the temperature of planetary

mixer employed was 90°C, because the softening points of these warm melt are 84 and

20 88°C.
Table 8. Formulation
Composition F G H I
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:
25 Each of the iodine-containing warm melt adhesive compositions F to 1, 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 pm-thick



adjusted to 50 pm The iodine-containing warm nelt adhesive |ayer coated on
the polyester liner, was then lamnated with a 25 mthick polyester elastic
filmHytgel 56 identical to that used in conparaty to form
an inci s\é’%cé)g%lem%lgl m 5 Each of the incigg drape fil mﬂﬁgﬁfﬁg&@% S’I ayer of
t he i odi ne-containing warm nelt adhesive conpositions F to | coated

t hereon, respectively, - was then placed into a package bag with noisture
barrier pouch identical to that used.in conparative exagnple, in a simlar
manner as i rpqimﬁlaﬂ \siemée@iwp at useqhin B’etfééﬂ%xlt%ér‘?a%%$aps‘té%§l ed. The
package poucly; | g Anel b DARR, || iged by
irradiation Jhilgs(?évgt?h%%mﬁgéé@g%/g@t%gﬁ&&&mﬁaggg| m Iegérﬁgg%rt]éeqé aélé! n

conpar at i ve ol pésrdr dinel, Wk thidiamtatedl witlng 2§ anidhadiepolizestdt etdstié fim Hyerel® i zed

i nci se drapes having the |ayer of each of iodine-containing warm nelt

adhesi ve confd$iidé¢niiesl tp thas used veqompardtive examplgato fors ap dncasedirepedfilomt ed, in 15

th i bed f ti l.e, and. wor ki le 1.
The ~Bets of t houtena b RRen e TS Prihe e AT i R oMt 4ATE o o
i medi at el y @bk @dhesiveQofipabiiohsV td I Ecutidahéredn, redplcidbel §,VeastheH Hlacldlifto a

accelerated aging testing of 9 weeks at @ 49C corresponding to one year
agi ng. The reaskigeagiwigfempisturabemicr peuchtidenticak toghatdised wiscogiparative example,

drapes using. the .20 iodine-containi war |t e.s iV hesi ve
conposi 1 onaa Syl myfr S A TRRAE The pallR b BB R rinieRL o

| nci se Dr apeBhe/pdcRageqsaueh cbat@im$ngtht inciseldiripeaherSinaw s henmesiiddyy izadiagen t i on
Conposi - Conpo- F Gtion Hsition | Condition Gray Gray Gray Gray 25Ky
25CKy 195Gk 2%itk(sammpg-tayrvss 28 Ky, dhg sinplan maguerag in pempaRBYe ¢xq8Mje. 56 107 171
184 lodine Content mcm 0.1005 0.0976 0.1108 0.1849 1lodine On Hytrel (r)
None None None None Sublimation FilmlInside Pouch None None None None
Adhesi ve Layer Depeformahéd’ ofiencisdfpeNone None Bl eedi ng of Adhesive None

None None None WD 2005/113029 PCTI US2005/ 015829 o o
Each of the sterilized incise drapes having the layer of each of iodine-containing

warm melt adhesive compositions F to I coated thereon, was tested and evéluated, in
15 the same manner as described for comparative example and working example 1. 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 corresponding to one year aging.
The results of performances at the initial states of the incise drapes using the
20 iodine-containing warm melt pressure sensitive adhesive compositions F to I, are

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
Iodine 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




-27 As seen fromthe above table, for the incise drapes (wth conpositions H
and 1) in which reduced contents of the hydrophilic solvent (PEG300) and

t he surfgact pan(D 20) were used, a high and reli al;q.]lgeu adhesi ve
force gr@g)@pgqlﬁéﬁ or equal to 150 Wncl s attained. For ézﬁc}(s‘f&g@e i nci se
drapes after aging testing of 9 weeks at 5 49C, relatively |ess defornation

of adhesive |ayer was seen, and partlcul arly for the incise drape with

conposi tion G enpl oyi ng Econel t(r) -328 (softening point: 88C), there

were little defor ﬁeﬁﬁwﬁomtthmw&m forthe ingise dsepes wath comppsitionsdand D base
h h t f
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dh | h
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extendi ng thiayegh the elastic film and the elastic filmas a barrier

agai nst  m croorgani sns was not broken. Making of Incise Drape Enbossed on
Its Adfesive Layer 25 The i odi ne-containing warm nelt adhesive conposition
F, as prepar le 30rking exanple 2, was coated on a 50 mthick polyester
Iiner |na5|m manner as in worklng exanple 2, wth the coating gap of
50 pm The i odi neAdthough thlerpglynsnenelasticlﬁlmmkhésd maké ﬁ;céncismdnapes ipd:llleyzémlver

| i ner was proces sied wi t h, an enbossi n oII at ZEC ‘ﬁg]%ﬂﬁneerat ur e
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then | am nat g% \/\f> ?lﬁpgd&é%égn?t%éﬁ%ﬁecssgglr%ls\é@gg?ﬁ r{‘elnlﬂm thrfg}ll(u%{&40§%5i n a
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i ncise dr apehgr?lgrll ggn V\ee agheSS{vle r%% %f tphce:-leld gs%xqeoé'{lf) o%vgered due to inefficiency of

letting out the moisture vapors transpired from the skin. Thus, in order to enhance the
moisture vapor transmission rate (MVTR) of warm melt adhesive layer, an improved
incise drape was made in which many holes were formed only through the adhesive
20 layer, in an embossing process as described below. 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:

25 The iodine-containing warm melt adhesive composition F, as prepared in
working example 2, was coated on a 50 pm-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:

30 about 0.2 mm, hole density: about 100 holes/cm?). The warm melt adhesive layer was
then laminated with a 25 um-thick polyester elastic film Hytrel® 4056 in a similar

manner as in above comparative and working examples, to form an incise drape having



-28 the enbossed | ayer of iodine-containing warmmnelt adhesive coated
thereon. The incise drape was then placed into a package bag, and the
packagevw%og Eiogg the incise drape was heat-sealed a E'ﬁﬂ?do%i
sterilizati'on by irradiation with Gamma-pay over 25 K&/ 'n sim ar rranners
as in above conparative and working exanples. 5 Misture Vapor Transm ssion
Rate (MVTR): Measurenent of noisture vapor transm' ssion rate (MTR) for 24

hours at 37C - 40% RH was..conduct ed, on both i nci se i.h t he
enbossed | ayd§ epossesiayer.ofdag 5‘i°ﬂt“ﬁ’é“%‘?’%’é‘|eta m@weﬁeﬁ%% heon F) and
the incise drgReintpd Wad hen BhiRed s ngeibt%wﬁa R bR 4B (BRlainiAE IR Sheie
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Gray, 25GkyPVr Y, Bt aﬁ@'%“t-ﬁfﬁ%m H{e/aél RYSINe 50 EPent in
nmoi st g e vapor transm ssion rate by enb055| ng on the adhesive |ayer was
confirmed. Various enbodi nents according to the present invention have been
illustrated for MoistuseVdpapbransmission Rafel(MVGERppparent to a person

ordinarily sk|II |ntheat t hat t he resent in e

ot her nedi cal égfmﬁ}‘g{}ﬁﬁ(‘ft‘%‘)ré‘?ﬁ%ﬁsfmnﬁﬁew’#@g@ﬁ@ E‘gtﬁ a ﬁahg war m
mel t pressuretownﬂlMsvc%nadéte&bﬂsoﬁaqaé)ﬁﬂiseamtpe viiltethe RhfbOESRH 14yRY 8oliRe- Can be
used in a wide variety of applications where it is desired to utilize the

antim crobi wbntairﬁmgwalsm ofelt diesivs (camgposition ¥) amxbthglindise drppe wishthegron-

I ncl ugdi ng, but ted to di.ca beayt Lications, They
are pilh o cur s dees P pam ot AR Ve rabeyHoR Rl at Mt RPR e B, (T or
exanpl e, SurfHeGadultd ardownUb TaBR 190 surgi cal drapes for I nci sion or incise
drapes, surgical tapes, and wound dressings. 29 CLAIMS 1. An

I odi ne-containing hot nelt pressure sensitive adhesive conposition that is

capabl e of being mefjd g1 CORLGHl.Afapfe HANBRIEH 1t S nsERREpel han 100C. 5

conpri si ng:

Initial State Non-embossed Embossed
Composition F
Condition G-ray, 25GKy G-ray, 25Gky
MVTR, 37°C - 40% RH 56 g/m*/24h 203 g/m’/24h

15 Improvement in moisture vapor transmission rate by embossing on the adhesive

layer was confirmed.

Various embodiments according to the present invention have been illustrated
for incise drape, but it will be apparent to a person ordinarily skilled in the art that the
present invention is applicable to other medical adhesive sheet products as well.

20 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

25 surgical drapes for incision or incise drapes, surgical tapes, and wound dressings.



(a) an iodine-containing hydrophilic gel, conprising (i) polyvinyl
pyrrolidone-iodine conplex, and (ii) a hydrophilic solvent capabl e of

di ssol vi ng pol yvinyl pyrrolidone therein; 10 (b) a hot nelt pressure
adhesi ve base having a softening point of not higher than 100C, conpri sing
(i) 15 to 30% by wei ght of a synthetic rubber consisting of a saturated
type thernoplastic elastonmer, (ii) 20 t@935% by wei ght of a tackifier that
is non-reactive with 15 iodine, and (iii) 35 to 50% by wei ght of a

pl asticizer tRatah& Non-reactive with iodine, based on the total weight of
the hot nelt pressure adhesive base; and (c) a surfactant. 20 2. The

i odi ne-contai ning hot nelt pressure sensitive adhesive conposition
according to claim1, wherei.n said hydrophjlic solvent is selected fromthe
G oup. Consi sting b gl DEAPURGENGREdir Mol BT TE SPOM VRS MAS Ot el ¢
pressur e Sensilt keamiest being MIRAPA Alted 4P REGREML Gof Bohldhif fowL. 2.
wherein said surfactant 1s a non-i1onic surfactant. 4. The i odine-containing
hot mel & pressonprisensi ti ve adhesive conposition according to any of clains

1 to 3, wherein the surfactant is.present i.n an anount of 0.1 to 5% by
wei ght, based on t tof‘%}‘)d\’z@l‘%m‘gf‘g SYI‘SOP}BBF ﬁga EYAPAE ng hot nelt pressure

30 sensitive adhesive cg?regsié%lkgigg} @?roliﬁoné‘—_ﬁ%g%e%irﬁlﬁéﬁgﬂcﬁ ai ning hot nelt

pressure sensitive adhe on according to any of clains 1 to 4,
wherein said hot nelt pfigssurébyddhibicvavbasepabtoopdissbang pdlyanglymirioditione
rubber consisting of a saturated type thernoplastic el astoner selected from
the group cond§€&¢iling of hydrogenated styrene-et hyl ene/ butyl ene-styrene 5

bl ock cgpol yrmers, pydr oggpahed prkiire AgeSvE¥h& AP REE Dot 6P ot
copoly#@rs, polyngé aI?oys ?ﬁgre%%, aﬁ%’blenggbgﬁére??, g?ﬁ?ﬁa t%?ﬁ?&?er
sel ect ed fromtl@En 96 dontpyidingcar bon resins, and (iii) a mineral oil. 6. The
i odi ne-cont ai ni ng hot lt press sensi tiye adhesive conpgsitiaon 10
according to any of cl gﬁ&m 11§EP g&%\bﬁéﬁ‘eég}ﬁ Ogéﬂfm ‘T’té?s%lgﬁ’% COBRHYINE Y@ adhesi ve
conposi tion kGRS GOMBH GfstdRIdsRMHefe salt that is soluble in said
hydr ophi lic solvgﬁg. G 8 R1as et

(i) 20 to 35% by weight of a tackifier that is non-reactive with

15 iodine, and
(iii) 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.

20 2. The iodine-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
25 according to claim 1 or 2, wherein said surfactant is a non-ionic surfactant.
4. The iodine-containing hot melt pressure sensitive adhesive composition

according to any of claims 1 to 3, wherein the surfactant is present in an amount of 0.1
to 5% by weight, based on the total weight of the iodine-containing hot melt pressure

30 sensitive adhesive composition.



7. A nedical adhesive sheet product, conprising: (a) a sheet substrate; and
15 (b) an, iodine-containing hot nelt pressure sensitive adhesive
conposition as defined in any of clains 1 to 6, coated on said sheet
substrate. 8. The nedi cal adhesive sheet product according to claim?7,
wherein one or nore holes are fornmed only through the |ayer of said
pressure sensitive adhesive 20 conpositd®n, w thout any hole fornmed through
sai d sheet substrate, by enbossing on the |ayer of said pressure sensitive
adhesi ve conpositiof. 9.Thelediredomtainirgtiie gieteraaeisemituthedecantiosfiono
claim7 or 8, wherein said nedical adhesive sheet product_is a surgical
drape for inci accendingAg any of claims 1 to 4, wherein said hot melt pressure adhesive base

comprises (i) a synthetic rubber consisting of a saturated type thermoplastic elastomer

selected from the group consisting of hydrogenated styrene-ethylene/butylene-styrene

5 block copolymers, hydrogenated styrene-ethylene/propylene-styrene block copolymers,
polymer alloys thereof, and blends thereof, (i1) a tackifier selected from C5 based

hydrocarbon resins, and (ii1) a mineral oil.

6. The iodine-containing hot melt pressure sensitive adhesive composition
10 according to any of claims 1 to 5, wherein said pressure sensitive adhesive composition

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

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

defined in any of claims 1 to 6, coated on said sheet substrate.

8. The medical adhesive sheet product according to claim 7, wherein one
or more holes are formed only through the layer of said pressure sensitive adhesive
20 composition, without any hole formed through said sheet substrate, by embossing on

the layer of said pressure sensitive adhesive composition.

9. The medical adhesive sheet product according to claim 7 or 8, wherein
said medical adhesive sheet product is a surgical drape for incision.
25



