Acrylate adhesive for use on the skin The present invention relates to the presentation of a
pressuxe-sensitive adhesive and to the use thereof for bonding to the human skin. The monomer
constituents of the polymeric, pressure-sensitive adhesive that are used in accordance with the
invention consist 100 % of acryiate-based monomers. The adhesive films produced therefrom, in a
layer thickness of approximatelv 250 pm, have reliable adhesion to the human skin, posses high water
vapor permeabitity inGspiteicfabe tayer 'Thickness,thereby promotingwoewack bealig 6oy £xample, and
even after a prolonged wearing period can be detached from the s.ki.n again without residue and
without damage to the skin. There are a multipi. i ci. ty of applications in the medical sector that require
affixment to the_ human skin by means of suitable pressure-sensitive adhesives. In view of the sens i

thu ht .of these AppHcations® BrekRbirdt8EnSive-Bn&dndds are employed here. These

adhesives are reauired to meet the inherently contradictory requirements on the one hand of reliable

bonding to the skin. ingllits variants, vaprng le,dependingthe .. ., on the age and fiealth condition

of patient, durir(g{aég%ication, and, on the other of very substantially painless and.due-free detachment
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adhesives frequently ysed,indhis sectar, The advantage of these materials lies in their excellent
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acrylate-based monomers. The adhesive films produced
therefrom, in a layer thickness of approximately

10 250 pm, have reliable adhesion to the human skin,
possess high water vapor permeability in spite of the
layer thickness, thereby promoting wound healing, for
example, and even after a prolonged wearing period can
be detached from the gkin agalin without regidue and

15 without damage to the skin.

There are a multiplicity of applications in the medical
sector that require affixment to the human skin by
means of suitable pressure-sensitive adhesgives. In view
20 of the sensitivity of these applications, specific
pressure-sensitive adhesives are employed here. These
adhesives are reguired to meet the inherently
contradictory reguirements on the one hand of reliable
bonding to the skin in all its wvariants, varying
25 depending on the age and health condition of the
patient, during application, and on the other of wvery
substantially painless and residue-free detachment
after application. Furthermore, they must not contain
any substances which are sensitizing or are harmful to
30 the skin in any other respect. Acrylate-based pressure-
sensitive adhesives represent a class of adhesives
frequently used in this sector. The advantage of these
materials lies in their excellent adhesion, the high
compatibility of the ingredients with the human skin,
35 the low tendency toward sensitization, and the very

good sterilization stability and aging resistance.



Thus EP 0 099 748 BI describes a wound dressing based on a pressure-sensitive oolyacrylate
adhesive with bigh water vapor permeability. A disadvantage is the tendency an the part of the
acrylate-based pressure-sensitive adhesives to increase bond adhesion with increasing wearing
period, ow' na to increasing enhancement of she wetting of the skin by the pressure
-sensitive adhesive. This is especially disadvantageous when the pressure-sensitively adhesive
product is requiwed, Z0rithelR.01¢ reasons, to spend a long t Inc orptiessin calter yduchuhas to be
remo-ved from the skin again median' illy. In this case, in practice!, there are freouent instances of
injury to the skin as a 15 result of the extraction of ski.n cells. In order to counter this effect, high
molecular mass, -pressure-sensitive acrylace adhesives are used in conjunction with plasticizing
additives as adhesives for wound dressings. A solution of thi kind is described, for example, in patens
EP 0 891 782 131wandEP 04859994Bl. Fhe usesoftheplasticizinginaredients; inycopjupetion with the
Ir.gh molecular s Aot it praduces eyabls aflhesiom tpdhe Dyfan: oin. - gisadygprageous

0

effect here, however, is the Ta%raLich 25 tendency of the plasticizing components. This results, as a

consequence oW%%erﬁixinEaé? ‘o cé)rﬁﬁglﬁé&lﬁ% ji’faﬁﬁg diffeient adf i6h behaviorsSto nbAGhiform
peeling behaviot Fronettie skir: 30-Fer thisreasoh, thepresert/stale-oftheart istosuse:silicone gel,

adhesives for syeh applications qhhe advantage of these-adhesives.is fhatgven after a Jong wearing
period, they can be ;peeled from the skin easirléggggvéthout skin damag%e. Tins US 4 921 704

describe5, a wound dressing for exuding Wou Is, consisting”6f a'Porous adhesive 1a§ér baded on a
silicone ael adh@sive WErP(1 19120807 PCT/DE2012/000844 andrancextetnal abserptionslayer.US 5
635 201 describestherproduction«of aswoundrdressing by: gpplication ofa pressure-sgasifive silicone

gel adhesive laygr.to a porous substrate with etention of the porosity. Disadvantages of these
solutions, as wet 1eas the eleva?fe‘c? c%(?s%s}g ar"é(“t %jkj)cv]\?gre tl)c\)/nd safr%n% S co%ﬁa;%e%oc wir.h agr
late-based presstifgisérsilivé Hahebives st the very fow fva. tePvapsipeneabiliiy Atconsequence of
this is that pressuressensitinvienadhesiverl Gvproductsthased oncsilisone gebadhesivescannet be

applied over their full area to,the human skin; since gtherwise, asc%ﬁeesult of the absent bre.athabi.| ity

. y 1 . : ;1N rac e,
of these adhesive films, macerations may occur to the skin, especially in the colrse o Prglonged

wearing 15 periodS Eront & techbisgical StatdBont pfoduttion b thednieffupted-Ryé&rs of adhesive
wick' thesebpresseffa-sensitive adhesirestis venpcomplicated randdasdhe effecteffutther inpairing

the bond c;crengtuin-comparisan te aetyia7,e-based pressure;sensitive adhesives. Against
thbackground, an ggjfct of the reys]xtent invention was to provide acrylate-based pressure- sensLt.ive
stre

) =) i ~ o ] oy .11 NP NATal ol
adhesives which have Good Bond’strength 25thé iuman Skin 50558 hightwater faper
' permeability eVérr &t réatiely RighinYer 2ickniesses, extibit gdbdbiotompdtibility xand-can be
peeled from theshuman:skin without-damage even after prolenggd wearing-periads; 30 Ithas been
possible ta achigye,hie pbiect, i wayihicpys surpyising and fpr the ekied persgn, upigreseeable
by means of thepressure-sensitive adhesives of the invention_
B1. The wuse of the plasticizing ingredients, in
conjunction with the Thigh molecular mass polymer
matrix, produces reliable adhesion to the human skin. A
disadvantageous effect here, however, is the migration
25 tendency of the plasticizing components. This results,
as a consequence of the mixing of two components having
different adhesion Dbehaviors, to nonuniform peeling

behavior from the skin.

30 For this reason, the present state of the art is to use
silicone gel adhesives for such applications. The
advantage of these adheslives is that even after a long
wearing period, they can be peeled from the skin easily
and without skin damage. Thus US 4 921 704 describes a

35 wound dressing for exuding wounds, consisting of a

porous adhesive layer based on a silicone gel adhesive,



presence of a radical initiator. This procedure may be performed either in a suitable solvent or esu
solventlessly. Thesolventlessembodiment particularly preferred here. Monomers which can be used for
preparing the bressuresensitive adhesives of the invention.. ethilenically unsaturated compounds such
as example, (meth)acryiates. (Metb)acrylates in the sense 10 of the present invention are
estierification products of acrylic acid or methacrylic acid with m=ohydric alcohols. The (met).)
acrylates are Pr&leabhiddtefif@ation products of acrylic acid or metktaogkoadidpwil awnohydric or
polyhydric alcohols comprising tn.i 20 C atoms, preferably 6 to 10 C atoms, where the alcoholction
may be present as a primary, secondary, tertiary or cyclic radical. The meth(acrylates) are selected
more par cularlg fré)m the grou% consis,Ling of methﬁl,(meth)aorvl te, ethyl (meth) acrviahe, butyl
(meth)acrylaine hexyl (eth)aEr AT is0ocyF(fiét )Lé?:prylaté,aé’féﬁwylhei&ﬁ (methfacrylate Lisodecyl
(meth)acrylate, dsstsoriyh hethyacrylapethdxy(etkethylmiethyacrylate;phendxysthyilracryldte;
hexahediol acryate.shexanediol diacrylate, 25-hydroxyalkyl (meth)acrylatewith,an alkyl, radical of
preferably1l-20Catoms,polyethyleneglycol (met))acrylawith5-10euhyleneoxideunits, (meth)acry_i acid,
a%%kggrjy% |e(.al§g’ ﬁi‘sa%séle?oﬁ%%&?uré% Ahovemehhioned Sopounds. As initiators

and alvcidyl (me . _
for The radical pafynietizafion of thelmpAomeEs i ¥ pedsible s tise pdtonlywatersolubié but also

oil-soluble compeundsawhichshyrehemiealar eleciromagnetib-activation forgrkefngrn  as
compared with acrylate-based pressure-sensitive
adhesives, and the very low water vapor permeability. A
consequence of this is that pressure-sensitive adhesive

10 products Dbased on silicone gel adhesives cannot be
applied over their full area to the human skin, since
otherwise, as a result of the absent breathability of
these adhesive films, macerations may occur to the
skin, especially in the course of prolonged wearing

15 periods. From a technological standpoint, production of
the interrupted layers of adhesive with these pressure-
sensitive adhesives 1s very complicated, and has the
effect of further impairing the bond strength in
comparison to acrvlate-based pressure-~gensitive

20 adhesives.

Against this background, an object of the present
invention was to ©provide acrylate-based pressure-
sensitive adhesives which have good bond strength to
25 the human skin, possess high water vapor permeability
even at relatively high layer thicknesses, exhibit good
biocompatibility, and can be peeled from the human skin

without damage even after prolonged wearing periods.

30 It has been possible to achieve this object, in a way
which 1is surprising and, for the skilled person,
unforeseeable, by means of the pressure-sensitive

adhesives of the invention.

35 These pressure-sensitive adhesives of the invention can

be prepared by polymerization of the monomers in the



radicals;more particularly peroxodisulfatesand organic hvdroperoxides, such as potassiadm peroxo
disulfate,sodiumperoxodisulfate,cumene hydroperoxide, azobisisobutyronitrile, butyl hydroperoxide,
m-chloroperbenzoic acid, benzophenone, bis(2,6-dimethoxybenzoyl)-2,4,4-trimethyipentylphoshine
oxide, 2,4,6-trimethylbenzophenone, 2-hvdroxy-2-methylaphenyl-1-propanone, 2,4 6
trimethyibenzovldiphenyipos bine oxide, 1 [4 (2 hydroxvethoxv)phenyl]-2-hydroxy-2- meth
1-propanone, alW® 129idkdy8828hexyl phenyl ketone and also mixtaresmd 2loase/imolt.awas. For the
polymerization of the monomer components it as possible to use not only inorganic but al .so organic
15 reducing agents, preferably alkali metal salt-s of sulfurous or disulfurous acid such as sodium
sulfite, sodium disuifite or sodjum hﬁ%; gensuifite, bydroxymethanesuifinic acid and its salts, and also

primary and secondary Stichas ffie e ahd'20" dicthylehEtetranmihe CE i fifixtlire¥ ofthe
abovementionedeohipourds. e1iditiatorsiand reducing agéntearesusedspreferably in afrastion of 0.1

-by weight, morg preferably 251y a fraction.of 05-3,1 by, weight, based on the amaunt of the monomer
compone.nts. Thgﬁolymﬁrjzaltion of t@efé%s(f,%%-sens i. Live adhesives of the invention may be

triggered not orﬁ)y &éa%emlf)e?[atarreeﬁﬁ also by actnic radiation. Particularly preferred is the initiation

of the polymerization. reaction by UV radiation. These processes are known to the skilled ed person.
The present inveoxionds duriher directed tothe.useioftbe pglymers of thednwentiondar bonding to
human skin, as for. example in thg&leé:éqr\gswoungénana&%nent,iorg\grgrggdermal therapeutic systems

A

or of ostomy management:. In order to adjust the viscoelastic properties it g0 pojsrslﬁ.;) etoadd
polvfunctional NToRbMErS tothe YnonBhier MiXfure Exafpesersiich palyfincticial comipounds
include tripropylenengpyeor diaceylate; trrmethydelproparetriasryiate andgpentaeprbritelen s o
10 of the present invention are esterification products of
acrylic acid or methacrylic acid with monohydric
alcohols. The (meth)acrylates are preferably
esterification products of acrylic acid or meth(acrylic
acid) with monohydric or polyhydric alcohols comprising
15 1 to 20 C atoms, preferably 6 to 10 C atoms, where the
alcohol function may be present as a primary,
secondary, tertiary or cyclic radical. The
meth(acrylates) are selected more particularly from the
group consisting of methyl (meth)acrylate, ethyl (meth)
20 acrylate, Dbutyl (meth)acrylate, hexyl (meth)acrylate,
isooctyl (meth)acrylate, 2-ethylhexyl (meth)acrylate,
isodecyl (meth)acrylate, isobornyl (meth)acrvlate,
ethoxy (ethoxy)ethyl {(meth)acrylate, phenoxyethyl
acrylate, hexanediol acrylate, hexanediol diacrylate,
25 hydroxyalkyl (meth)acrylate with an alkyl radical of
preferably 1-20 C atoms, polyethylene glycol
(methjacrylate with 5-10 ethylene oxide units,

(meth)acrylic acid, and glycidyl (meth)acrylate.

30 It 18 also possible to use mixtures of the

abovementioned compounds.

As initiators for the radical polymerization of the
monomers it 1is possible to use not only water-soluble
35 but also oil-soluble compounds which, by thermal,

chemical or electromagnetic activation, form reactive



(meth)acrylate.An crosslinker fractioninthe 15 pressure-sensitite adhesives of the invention is 0.01 %
to 5.0 %, preferably from 0.07 % to 3.0 5, and more preferably from 0.15 % to 1.8 96. As liner
materials for the adhesive it is possible to 20 use the sheet materials known to the skilled person
which have,relativetothe prssure-sensitive dhesi es of the invention, a level of release That allows
reliable. storage ana processrng in roll form and in diecut form. Such materials include, for example,
25 sariconized Hiftn2 Baded 8A Polyester, polyethylene, and polyprop@enBE2Ad 2lkoMiiRddized ropers
The examples below illustrate the present invention, without restrict1l/2a it to the working examples. 30
Examples 1 - 5 Preparation of the inventive polymers and production of the adhesive films For each of
examples 1 - 55;@3‘318‘;3"3@ thrergér}eeck flaskrwith ) 'rrerI reflux condenser, and dropping funnel is
charged with a mMonomer rixture consisting of- 30 pBw of polYSthyiene giycolr meth.acryiate 550 and
50 pbw of 2-etHyilExRV1ackyldtectorethier dFith 3 pbilofthennitiato? 2an6admettsyibenzophenone. The

mixture is then difadiates-with a UV laypgaver a time £ 10-minutes) Thednixture is syhgeauently

discharged thr lpcgg{ﬁg%r. The conversion rate is 36 %. Example 1 10 800 pbw of the polymer
prepared first and desc%bed are admixed Wﬁ O6%p W %?trlllpgggy relﬁgﬁ yic%l diacrylate%auht éO pow of

The initiator 2,4 84AMREVPHeAZophéhisie. Uiy a pBbratdry doeit knifeiteomb@ieisapplied with
a layer thicknessiof 250 priiaret bbiryadiateshwith 2 WV famp ovet atime of 30;sesopds. The residual

monomer Cont‘%ﬂl}ﬂgéhe r?,slil,t%rlttqdﬂﬁé%yfﬂ@é{%&gg&%ne . 2-hydroxy-2-methy]l-
l-phenyl-1l-propanone, 2,4,6 trimethylbenzoyldiphenylpos

hine oxide, 1-[4-(2-hydroxyethoxy)phenyl]-2-hydroxy-2-

10  methyl-l-propanone, and l1-hydroxycyclohexyl phenyl

ketone, and also mixtures of these initiators.

For the polymerization of the monomer components it is
possible to use not only inorganic but also organic
15 reducing agents, preferably alkali metal galts of
sulfurous or disulfurous acid such as sodium sulfite,
sodium disulfite or sodium hydrogensulfite,
hydroxymethanesulfinic acid and its salts, and also
primary and secondary amines, such as triethylamine and
20 diethylenetetramine, and mixtures of the abovementioned

compounds .

The initiators and reducing agents are used preferably
in a fraction of 0.1 - 5 % by weight, more preferably
25 in a fraction of 0.5 - 3 % by weight, based on the

amount of the monomer components.

The polymerization of the pressure-sensitive adhesives
of the invention may be triggered not only by
30 temperature but also by actinic radiation. Particularly
preferred is the initiation of the polymerization

reaction by UV radiation.

The polymerization of the pressure-sensitive adhesives
35 of the invention may be carried out alternatively in a

solvent-based, water-based or solventless process.



Example 2 800 pbw of the polymer prepared first and described are admixed with 4 pbw of
tripropylenedacryidte and 10 pbw of the initlaLor 2,4,6-trimethyl behcophenone, Ut ing a laboratory
doctor knife; the mixture is apolied with a layer thickness of 250 pm and irradiated with a UV lamp over
a time of 30 seconds. The residual monomer content of the resultant adhesive films is 150 ppm. 600
mw of theer prepared first and described are admixed with 2 pbw of tripropylene glycol diacrylate
and10 Pbwofth&itiafor2 A18-4HB@thyl 35 benzophenone. Using a trammRoddctookisiedthe mixture
is applied with a layet thickness of 250 pm and WOQ 2011/120507PcT/m2011/000344 _ 8_ irradiated
with a UV lamp over a time of 30 seconds. The residual monomer content of the resultant adhesive

films is 170 ppm. Example 4 800 pbw of the polymer prepared first and described are admixed with 2
pbw of tripropy rl%}ﬁ%sgﬁygoli%%?csrﬁlgfe and 1%98 otf?hé:%?tiastérlé%@éjrsi@%ﬁ@%‘nittrile. 10 Using a

laboratory doctor knife, the mixture is applied with a layer thickness of 250 pm and irradiated with a

NIR lamp ("Lamiyda Techaelogiest)ever:atime-0f 4G seconds; Fheresidual mgromsecantent of the

resultant adhes%gl: efllmpso|§ 3%98  .ppm, Exatr@%e 5l ﬁ{,%%‘@‘fg%ed ngk Vﬂtohn grr%r, r%fcl)ux ﬁ%rg{?aegser,

5 skin, as for example in the sector of wound management,
of transdermal therapeutic systems or of ostomy

management.

In order to adjust the viscoelastic properties it is
10 possible to add polyfunctional monocmers to the monomer
mixture. Examples of such polyfunctional compounds
include tripropylene glycol diacrylate,
trimethylolpropane triacrylate and pentaerythritol
(meth)acrylate. The crosslinker fraction in the

15 pressure-sensitive adhesives of the invention is 0.01

e

to 5.0 %, preferably from 0.07 % to 3.0 %, and more

preferably from 0.15 % to 1.8 %.

As liner materials for the adhesive it is possible to
20 use the sheet materials known to the skilled person
which have, relative to the pressure-gensitive
adhesives of the invention, a level of release that
allows reliable storage and processing in roll form and
in diecut form. Such materials include, for example,
25 siliconized films based on polyester, polyethylene, and

polypropylene, and also siliconized papers.

The examples Dbelow illustrate the present invention,
without restricting it to the working examples.

30
Examples 1 - 5 Preparation of the inventive polyvmers

and production of the adhesive films

For each of examples 1 - 5, first of all, a three-neck
35 flask with stirrer, reflux condenser, and dropping

funnel 1s charged with a monomer mixture consisting of



and dropping funnel is charged with 460 pbw of ethyl 20 acetate and is heated to boiling with stirring.
When the boiling point is reached, 30 % of a monomer mixture consisting- of 2 pOw of acrylic acid, 25
pbw of ethylhexyl acryiate, and 25 pbw of polyethylene glycol methacrvlate, and 30 1 of the initiator
solution 25 consisting of 0.3 pbw of azobisisobutyronitrile in 50 pbw of ethyl acetate, are introduced.
Thereatfter, in parallel_ the remaining 70 1 of the monomer mixture and of the initiator solution are
metered in ovel@ tid®laf/BRMIAIRes. Subsequently, again, a solutieaof DE2phw 200 3 44
azobisisobutyronitriie in 90 pbw of ethyl acetate is added and the batch is stirred for 120 minutes,
cooled., and discharged through a 50 pm filter. The polymer has an average molecular weight of 780
000. The polydispersity is 10.1. The residual monomer content is 35 200 ppm. By means of a

laboratory doctorknife” the mixthife iHpplied ith & 1afer thickitedSsrids Rin. In Wo and
2011/120507PCP/DE2012/000344 hvd herdel taobtalmthe finablayeethickness of 2668-pna, two of

these films are laminated tagather at raom temperature with a-pressure-of 3-hat, Adhesive film testing

The water vapor er@j%%)iligyrvga% degﬁrglinedt%n the one gand in accordance with DIN 'IN 13726-2 at
a temperature of 37 C and an atmosphetic fumidity ot 18 %6 8Rd 610 tie othéhand in décordance
with ASTMPE 98'by e tiprightccupimiethiod ata temperature 6f.23 piahdharr atmosphericbbmidity of
30 1- For the evalgatigarofithe dew-tratipa eharasteristies & wearing igstavas carried out over a period
of 24 h, and was evaluated according to the following qualitative criteria: no residues of adhesive on

the kin, no detachment of skin cells on peeling 202-no residues of adhesive on the skin, slight
detachment of SFAERAS ot peeling (< 5 % of the bonding area

10 800 pbw of the polymer prepared first and described are
admixed with 6 pbw o0f tripropylene glycol diacrylate
and 10 pbw of the initiator 2,4,6-trimethyl
benzophenone. Using a laboratory doctor knife, the
mixture is applied with a layer thickness of 250 um and

15 irradiated with a UV lamp over a time of 30 seconds.
The residual monomer content of the resultant adhesive

films is 120 ppm.
Exxample 2

800 pbw of the polymer prepared first and described are
admixed with 4 pbw of tripropylene glycol diacrvlate
and 10 pbw of the initiator 2,4, 6-trimethyl
benzophenone. Using a laboratory doctor knife, the
25 mixture is applied with a layer thickness of 250 um and
irradiated with a UV lamp over a time of 30 seconds.
The residual monomer content of the resultant adhesive

films is 150 ppm.
30 Example 3

800 pbw of the polymer prepared first and described are
admixed with 2 pbw of tripropylene glycol diacrylate
and 10 pbw of the initiator 2,4,6-trimethyvl
35 benzophenone. Using a laboratory doctor knife, the

mixture is applied with a layer thickness of 250 um and



slight residues of adhesive (< 5 % of the 25bonding area) on the skin, slight detachment of skin cells
on peeling 4- slight residues of adhesive on the skin, severe detachment of skin cells on peeling 3,0 5-
severe residues of adhesive on the skin, severe detachment of skin cells on peeling As part of the
wearing test, an evaluation was also 35 made of reliable hold on the human skin. In this case the
evaluation scale used as a basis was as follows: WO 2011/120507PCT/DE2011/000344 - 10- 1 - very
good adhesion}igo défethiri @der load 2good- adhesion,occasipaal/d®aciménpatdedcorners poor
adhesion, severe detachment at corners 4 - very poogadhesion, occasional complete detachment 10 5
- no adhesion, frequent complete detachment

irradiated with a UV lamp over & time of 30 seconds.

The residual monomer content of the resultant adhesive

films is 170 ppm.
5 Example 4

800 pbw of the polymer prepared first and described are
admixed with 2 pbw of tripropylene glycol diacryvlate
and 10 pbw of the initiator azobisiscbutyronitrile.
10 Using a laboratory doctor knife, the mixture is applied
with a layer thickness of 250 um and irradiated with a
NIR lamp (“Lambda Technologies”) over a time of 90
seconds. The residual monomer content of the resultant
adhesive films is 200 ppm.
15
Example 5

A three-necked flask with gstirrer, reflux condenser,
and dropping funnel is charged with 460 pbw of ethyl
20 acetate and is heated to boiling with stirring. When
the boiling point is reached, 30 % of a monomer mixture
consisting of 2 pbw of acrylic acid, 25 pbw  of
ethylhexyl acrylate, and 25 pbw of polyethylene glycol
methacrylate, and 30 % of the initiator solution
25 consisting of 0.3 pbw of azobisisobutyronitrile in
50 pbw of ethyl acetate, are introduced. Thereafter, in
parallel, the remaining 70 % of the monomer mixture and
of the initiator solution are metered in over a time of
60 minutes. Subsequently, again, a solution of 0.1 pbw
30 of azobisisobutyronitrile in 90 pbw of ethyl acetate is
added and the batch is stirred for 120 minutes, coocled,
and discharged through a 50 um filter. The polymer has
an average molecular weight of 780 000C. The
polvdispersity is 10.1. The residual monomer content is
35 200 ppm. By means of a laboratory doctor knife, the
mixture is applied with a layer thickness of 125 um. In



With the adhesive bonding agents prepared in the stated examples, in accordance with ASTM E 96 by
the upright Ik cup method at a temperature of 23 C and an atmospheric humidity of 50 96, the results
obtained were as follows: Unit Ex- ample 1 Ex- ample 2 ample 3 - ample , , Ex-

WO 2011/120507 PCT/DE2011/000344
- 9-

order to obtain the final layer thickness of 250 um,
two of these films are laminated together at room

temperature with a pressure of 3 bar.

5 Adhesive f£ilm testing

The water wvapor permeability was determined on the one
hand in accordance with DIN EN 13726-2 at a temperature
of 37 °C and an atmospheric humidity of 18 %, and on
10 the other hand in accordance with ASTM E 96 by the
upright cup method at a temperature of 23 °C and an
atmospheric humidity of 50 %. For the evaluation of the
low-trauma characteristics, a wearing test was carried
ocut over a period of 24 h, and was evaluated according

15 to the following qualitative criteria:

1- no residues of adhesive on the skin, no

detachment of skin cells on peeling

20 2~ no residues of adhesive on the skin, slight
detachment of skin cells on peeling (< 5 % of

the bonding area)

3- slight residues of adhesive (< 5 % of the
25 bonding area) on the skin, slight detachment

of skin cells on peeling

4~ slight residues of adhesive on the skin,
severe detachment of skin cells on peeling
30
5~ severe residues of adhesive on the skin,

severe detachment of skin cells on peeling

As part of the wearing test, an evaluation was also
35 made of reliable hold on the human skin. In this case

the evaluation scale used as a basis was as follows:



ample 5 ; Water vapor pelme ,t:.Le,L:1_LL/ 24 fl h1-.i_10-'L-390 Ehh, 1330 1070 | Wearing test

WO 2011/120507 PCT/DE2011/000344
- 10-
1 - very good adhesion, no detachment under load
2 - good- adhesion, occasional detachment at the
5 corners
3 - poor adhesion, severe detachment at corners
4 - wvery poor adhesion, occasional complete detachment
10
5 - no adhesion, frequent complete detachment

wWith the adhesive bonding agents prepared in the stated
examples, in accordance with ASTM E 96 by the upright
15 cup method at a temperature of 23 °C and an atmospheric

humidity of 50 %, the results obtained were as follows:

Unit Ex-— Ex- Ex- Ex- Ex-
ample | ample ample ample ample
1 2 3 4 5
Water wvapor
permeability g/m2 24 h 1280 1350 1530 1330 1070
Wearing test 1-5 1 1-2 2 1-2 2
Adhesion to
the skin 1-5 1-2 1 1 2 2

In accordance with DIN EN 13726-2, the wearing test and
20 the adhesion to the skin at a temperature of 37 °C and
an atmospheric humidity of 18 % gave similar results;

in all cases here, the water vapor permeability was
between 1000 and 1200 g/m2 over 24 h.

25 The values show that for all of the inventive adhesive
films, both a high water wvapor permeability of
> 1000 g/m2 over 24 h and also minimal or no damage to

the epidermis were achieved. In the wearing test, all



11-2 2 1-2 2 Adhesion to the skin  1-2  In accordance with DIN EN 13726-2, the wearing test and
the adhesion to the skin at a temperature of 37 C and an atmospheric humidity of 18 96 gave similar
results; in all cases here, the water vapor permeability was between 1000 and 1200 g/T22 over 24 h.

WO 2011/120507 PCT/DE2011/000344
- 11-

of the samples exhibited reliable adhesion to the human

skin.



23 The values show that for all of the inventive adhesive films, both a high water vapor Permeability of
> 1000 a/m2 over 24 h and also minimal or no damage to the epidermis were achieved. In the wearing
test, all WO 2011/120507PCT/DE2011/000344 of the samples exhibited reliable adhesion to the
human skin. Claims A polymeric, pressure-sensitive adhesive resulting 100 % from acrylate-based
monomers, characterized in that at a layer thickness of 250 pm the adhesive has a water vapor
permeability, asvidea8ded1t2058TM E 96 by the upright cup methodaetrabempestoros 28 (%:-: and
an atmospheric humidity of 50 t and to DIM EN 13726-2 at a temperature of 1037 5n7 and an
atmospheric humidity of 18 %, of at least 1000 g/raz: over 24 h. 2.The polymeric, pressure-sensitive
adhesive laim 1, characterized in that it is prepared by iUV polymerization. The polymeric,
pressure-sensitﬁ%—é&ﬁasive of claim 1, characterized in that it i..s prepared by thermal polymerization.
20 The polymeric, pressure-sensitive adhesive of claim, 1, characterized in that it is prepared by

polymerization withoutusing grganic-solyents.25 3 The-polymetic, ggssure-sepsitive adhesive of

claim 1, characterized iQ) atit %srggnep%rcerd ya%ol\i%nt-baged polymerlzatlonﬁ 6. The polymeric,
pressure-sensitive adh_eswe"of any Y €-based monomers, characterized
5 in that at a layer thickness of 250 um the
adhesive has a water vapor permeability, as
measured to ASTM E 96 by the upright cup method at
a temperature of 23 °C and an atmospheric humidity
of 50 % and to DIN EN 13726-2 at a temperature of
10 37 °C and an atmospheric humidity of 18 %, of at

least 1000 g/m° over 24 h.

2. The polymeric, pressure-sensitive adhesive of
claim 1, characterized in that it is prepared by
15 UV polymerization.

3. The polymeric, pressure-sensitive adhesive of
claim 1, characterized in that it is prepared by

thermal polymerization.

20
4. The polymeric, pressure-sensitive adhesive of
claim 1, characterized in that it is prepared by
polymerization without using organic solvents.

25 5. The polymeric, pressure-sensitive adhesive of
claim 1, characterized in that it is prepared by
solvent-based polymerization.

6. The polymeric, pressure-sensitive adhesive of any

30 of the preceding claims, for bonding to human
skin.

7. The polymeric, pressure-sensitive adhesive of any
of the preceding claims, characterized in that

35 even after a wearing time of up to 24 h, it can be

detached from the human skin without residues of



300f the preceding claims, for bonding to human skin. 7. The polymeric, pressure-sensitive adhesive
of any of the preceding claims, characterized in that 35even after a wearing time of up to 24 h., it can
be detached from the human skin without residues of WO 2011/120507PCT/DE2011/000344 - 13-
adhesive and with detachment of skin cells limited to not more than 5 % of the bonding area.
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adhesive and with detachment of skin cells limited

to not more than 5 % of the bonding area.



