WD 2005/ 103184 PCT/ JP2005/ 008391 DESCRI PTI ON Adhesive for Dernal Patch and
Production Process Thereof 5 CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
is an appWvocatvywsishi | ed pursuant to 35 U S.C. Section perga)ooswdsdorc! ai m ng
the benefit of U S. provisional application Serial No. 60/569, 622 filed
May 11, 2004 under the provision of 35 U S.C. 111(b), pursuant to 10 35

U S C Section 119(e)(1). TECHNIC@E gﬁf%g&aﬁe present invention relates to
an adhesive conprising an acryl ate-base polyner as a nmain ingredient 15
used for dermal patch such as a percutaneous absorption type preparation
for external application, etc. Mire specifically, the present invention
rel at es tadassaceyfatebebase patyheandi PhotlessisnabPrecengs Tharehé physi ca
properties such as adhesion which is inportant as a dernal 20 patch and
capabl e of ensuring stable quality, and also relates to a production

process t $$ Efﬁ%ﬁ%ﬁ?JNg:@EEASEBQ&§£L¥C QIgﬁgrous type dermal patch such
as a 5 pourtice 1s torne I"onr c cross i nking of sodium polyacrylate,
polyacryllc acighiaciylig éﬁpﬂlégﬂi@ﬂ1fﬁ&é&'@ﬁﬁsﬁ@ﬁ@'YBEBB grgssli nked

polyacrylic acid, etc. with an alum numconpound. In a case where the
ionic cr@estloklhgl' ) net tsutlatinény, tha bdhe§&te0ﬁa996 exudes to 30 a

non-woven fabric¢, etc. as a support, ~as well aé % gg i %ue %%urs to
ski ns g|vPﬁ@Véﬁlﬁ%%ie%E%%%C?EéPPnéeraé No. 16000050657 16318

PCT/ JP200 8 Pa e ces ro ki n S ¢;he
adhesi ve géageggéer % ?%?gfgﬁéghégigﬁ,ﬁfg'géséﬁh K %u?%% gﬁlsﬁch as
detaQNﬂEnB5fU091@K|9§c@ioMDI§9mémgl@t per cut aneous

TECHNICAL FIELD
The present invention relates to an adhesive
comprising an acrylate-base polymer as a main ingredient
15 used for dermal patch such as a percutaneous absorption-
type preparation for external application, etc. More
specifically, the present invention relates to an acrylate-
base polymer with less scatterings in the physical
properties such as adhesion which is important as a dermal
20 patch and capable of ensuring stable quality, and also

relates to a production process thereof.

BACKGROUND ART
Generally, a hydrous type dermal patch such as a
25 poultice is formed Dby ionic <crosslinking of sodium
polyacrylate, polyacrylic acid, acrylic acid-sodium
acrylate copolymer, crosslinked polyacrylic acid, etc. with
an aluminum compound. In a case where the 1ionic
crosslinking is not sufficient, an adhesive layer exudes to
30 a non-woven fabric, etc. as a support, as well as "glue

residue” occurs to skins giving an unpleasant feeling to a
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absorption of nedicines. Accordingly, crosslinking between 5 the al um num
conpound and the acryl ate-base polyner is extrenely inportant in view of

t he qual iwg.2005610813¢ al um num conpound used upon manuf actParaPZ5/008pLlr ous
type dermal patch, those of |ess water soluble are generally used. This is
because crosslinking proceeds 10 instantly in a case of using those of

easily soluble in ter. thereby making. crosslinki o] ni_f.or m.
According??gl%n%Etﬁﬁ%ﬁ%éfﬂeﬁﬁﬁﬁgé cl%%%+%?%bn% g%%@?ﬁgl§hgsgﬁggggvgluninum
conpound i {4y apoagkd b9 ocaRAUGHN G 08! itKi N 5 ganes apkypbusad subs the
acid, use of an 15 oxycarboxylic acid such as lactic acid or tartaric acid
havi ng hyals oxyé t o andf car bedingr cup mwortskeaimgl ecdl epecantieheosase t he
di ssolution rate to inprove the productivit (JP—A—601226808%.

Accor di ngtyso¥piel apaht MeficiReSal AFHRRTEBAPBuNETaRaLLREIRAOEREWEET he
oxycarboxylic 20 _acid are | rtant .fo he Ity h f rqus type
dermal5 pa%ll?:%. Bét}‘}'l% %1’}1{,1 icr?n%rgél%cdém%%sdi tjlé%% 0 %é%%ﬁ%%és ?’y"% adhggi ve for

the der malypatgbi vt epblendt ngn apount o of thhequackykat e- base pol ymer is
| arger next to water and the 25 hunectant such as gl ycerine. However,

literatures cohsidérd ngluhénehf exdsp@ind helsact ylipoe- emeifrtiumre of t he
extent of crosslinking between the paolynmer and. an alu 'nun1lﬁgggound have
n

been scarBERFORBURYPE d@ﬁ@aﬁa§ﬁﬁcﬁhetﬁF§§éd?fi%%%ﬁtﬂ? chatffé d %"at the
degree of ef’?grg?fxcrcﬁgajti' nki ?gigarigs 1 &eatd a%éro%tgl'ﬁ{ﬂiglgcs\%ﬂc%%%' ng the

lots or tRE" CORtent he al unt num comnmpoun the 103184
PCT/ JR2005A 008301y axycar baxyl icf agkingmadeLar pesteastiudy ovltbee in

manuf acturi ng nethod of various acryl ate-base pol yners, anal yzed
i mpuritiesabért he ddvepiedtye- basekpoyynmecrgists iggging  not  uniform.
Accordingly, a method of gradually dissolving a sparingly
soluble aluminum compound with an acid to conduct
crosslinking is generally used. As the acid, use of an
15 oxycarboxylic acid such as lactic acid or tartaric acid
having hydroxyl group and carboxyl group in the molecule
can increase the dissolution rate to improve the
productivity (JP-A-60-226808). Accordingly, the amount of
the aluminum compound and the amount of the oxycarboxylic
20 acid are important for the quality of the of hydrous type
dermal patch.

Further, in the composition of the hydrous type
adhesive for the dermal patch, the blending amount of the
acrylate-base polymer 1s larger next to water and the

25 humectant such as (glycerine. However, literatures
considering the effects of the acrylate-base polymer on the
extent of crosslinking between the polymer and an aluminum
compound have been scarcely found in the past.

The present inventors have noted that the degree of

30 the crosslinking varies greatly by strictly controlling the

lots or the content of the aluminum compound and the



chromat ography or liquid chromat ography, and studied on the 5 relation
bet ween them and the degree of crosslinking. It has been found in this
cour se t haD 20&/togaoxypr opi oni ¢ acid (hydroacrylic aci #cThERm0&NS3YNL ense
rel ation and the present invention has been acconplished. 10 DI SCLOSURE OF
THE | NVENTI ON The present invention is intended to provide a dermal patch

having a stooLe,SRepecr LahnaRbbl! ¥arAdEsLANaand, REECHLANGAN Ly
ne esu o usi

absorptiv?%%c% ICines, as a r g an acryl ate-base pglyner

with | esspgorbent of J3,zh5 Judr oppiapitenigaAci d goSghde)rs ,t heraby yzed
stabilizing the crosslinking reaction between carboxyl groups in the

pol ymer aimpatimiesm &6 a thesul taafyleterdsise | meEstigat i oishby ©aki ng
account of those probl ens, the crosslinkingéra e bet n 20 alﬁginum

conpound ERECTAECPERETEr OEan' BB EoRFOIFERIEEERYY BY rggF%F89iﬁ& {
concen rapLpn: obn OpY QYRR 0§ B6Ed adiald )ot NcpBoetNkahs: Pase

pol ymer aﬁ%, as a result, ardness of 't he "adhesive lTayer can

constant, htBepeadhesier 1% alrsios séabidé zedaang-hharbeppeduebhiiki tyiean 25
al so be ensured for the absorption of the nmedicines. Further, problens
such as déhwmdhoeatyvialisoacéduckdst an fiatehseatelefaoguainict Fheowresient
Further, nore safe _adhesive for tEe gernal patch to be applied to a human
body canlB¥eRESORIRASLYSPRsBFFETPhGSERE  concentration of J3 30

hydr oxypropionic acid (salt) in an acryl ate-base pol yner.

0- hydr oxypropionic acid is forned fromacrylic acid - 3 WD 2005/103184
PCT/ JR200b1t 868380 RE asFs haBN IRPERNWIORH2=CH COOH + HOH - * HO- CH2CH2- COOH On
t he other hand, 100%reaction is not usually carried out in the

pol ymeri zati on 3ne pneeastednwenbiepsis intended to provide a dermal

patch having a stable shape retainability, adhesion and
percutaneous absorptivity of medicines, as a result of
using an acrylate-base polymer with less content of f-
15 hydroxypropionic acid (salt), thereby stabilizing the
crosslinking reaction Dbetween carboxyl groups in the
polymer and aluminum.
As a result of extensive investigations by taking
account of those problems, the crosslinking rate between an
20 aluminum compound and the polymer can be controlled easily
by restricting the concentration of B-hydroxypropionic acid
(salt) 1in an acrylate-base polymer and, as a result,
hardness of the adhesive layer can be made constant, the
adhesion is also stabilized and the reproducibility can
25 also be ensured for the absorption of the medicines.
Further, problems such as detachment also reduced to
facilitate the quality control. Further, more safe
adhesive for the dermal patch to be applied to a human body
can be provided by restricting the concentration of -
30 hydroxypropionic acid (salt) in an acrylate-base polymer.

B-hydroxypropionic acid is formed from acrylic acid
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5 always remain. Also the polynerization of acrylic acid is not the
exception and residual acrylic acid is present as inpurities in the

pol ymer aWoenojpoBigaeri zation. That is, (3-hydroxypropi ®0TOPZ05/0083%1 a
conmpound that is inevitably contained in the manufactureing process of a
pol ymer 10 starting fromacrylic acid in a case where a water-nedi at ed
process i s _present.. ih the other hand, a | ess soluble alum num conpound is
used as th@ %?%@%I?% ?%g agent in the manufactureing process of a hydrous

type dermal pateh -sychqs a eapbagm-&h,@md dsordi ssol ved by using an
oxycar boxylic acid such as lactic acid or tartaric acid having both

hydr oxyl group @md tloar dhelr ghend,i n106& mézctlen |is i sato beuadtled t hat
| - hydroxypropionic acid is al so an oxycarboxylic acid. However, it has

been knowRa¥haedt REtcr B3 s FPRki PRy VB et 23693 ﬁ&@hé%nla’fe%%ﬁ%ﬁx\g%&%ﬁ&ﬁ the
ey 8k nn T, LG h BRIy Lerpops) denad Lhar the

i qui coagul a yimer and at 't oxycar boxylic

aci d masksofl YRENWRINS By 4he EQ@i@ﬁﬁDgachﬁlQ@t dca hi nedlepresshe hendi ng
bet ween the alum numions 25 and the carboxylates of the polymer. Actually,

tartaric impudibiesi tini ccleci dolgmgenerfiklry paslednd midistioml | yThatt Be,
chel ati ng_agent ("nyuupon_ kireto kagaku (introdyction tp c¢helate
chenistry&"hﬁﬁ¥@¥%ﬁr%91?%iﬁe@fgého%gfPo %%ﬁ%%ﬂ%)%%?ﬁatl§s}nﬁyl&§bly

ConSiderego%E?%% en; ny9ﬁ¥caﬁggﬁ¥ggﬁurg9n8Cigfﬁkégg t fgn %Pe iYaaoxylic

aci d adde ionall as a drssolutron”au rary agent for the al um num
compound s#arWhd40656/0348¢41PETAIP200R/ Q0838: wherpr @senter-nediiereides

di ssol ution of alum num rmaki ng the crosslinking not uniformor,
conver sel probendeis poasentbondi ng bet ween the al umi numions and the ions
of the polymer Lhefeby o ig.ihe & 92l NI DU IheheR" coiPouna
is used as the crosslinking agent in the manufactureing
process of a hydrous type dermal patch such as a cataplasm
15 and is dissolved by using an oxycarboxylic acid such as
lactic acid or tartaric acid having both hydroxyl group and
carboxyl group in the molecule. It is to be noted that B-
hydroxypropionic acid is also an oxycarboxylic acid.
However, it has been known that the crosslinking rate
20 is rather decelerated when the oxycarboxylic acid is
blended in a great amount. It is considered that the
liquid pH is lowered to coagulate the polymer and that the
oxycarboxylic acid masks aluminum ions by the chelating
effect to hinder ionic bonding between the aluminum ions
25 and the carboxylates of the polymer. Actually, tartaric
acid or citric acid is generally used industrially as the
chelating agent ("nyuumon kireto kagaku (introduction to
chelate chemistry)" written by Keihei Ueno, from Nankodo).
That is, it is considered that when an oxycarboxylic

30 acid other than the oxycarboxylic acid added intentionally

as a dissolution auxiliary agent for the aluminum compound
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5 described above, the (3-hydroxypropionic acid is also an oxycarboxylic
acid and it is reasonably considered that this gives an undesired effect
on t he deyoeeosof3iser ossl i nki ng dependi ng on t he cont ent PClmaPB0F/008391

JP- A- 6-56931 describes that the concentration of the 10 residual nonomer
in the polymer after polynerization can be decreased by restricting

(3- hydr oxypropionic acjpd_(sal in. t ryli i o]
ponneriz%?i ?Si%§9vét,ngﬁPégﬁs%éﬁE?ﬁﬁgﬁf¥bﬁﬁi%%pﬂggggﬁgﬁé Fﬁgcgﬁgerns
decrease Ofs@CykifgaGist (s@lildornMeir)i NgonfelRR 199! YREhJaRe | Abehds to 15
control the concentration of (3-hydroxypropionic acid (salt) as a nethod
of decr easimginde batwddrc abked. aBinteunhelompy esedt theentdmh iaft efilis to

enhance the accuracy of the_ crosslinking reaction betwgﬁg t he alugjnum
conpound YR thErePHt &akddw pbihg neroby Ldakirdl 3Pt heCtdhtent £Sti on of

20 (3+hydroxypr.opionic _acid ald),.. yrer LS 1 tially

di ffePenté??%%}?%% iar]?voéfn i oJrclﬁfgn %&%J%é%%%yﬁh%t tdlr&é%i t ha Sa?lzgmaﬁ

i nvent or s, PRVErHek §i ON 1@l | ARQT tiance sOf r& 3 bivalb Dyy R ol e dcikdagsal t)
contained by a small anount in the acryl ate-base pol yner which was not 25
noted at ‘@hissodfiares i nkendecdes isteabi | eZ€ethe ®mmssthaki Mpgeet i of

bet ween the al um num conpound and t he acr%Late- gase olynmer by restricting
the cont eFEOSHbIRBINANICRERIINAceBNPPEsAeBCERE SBRESPYe for the der nal
patch capabl e ofp Al AELpr hogoLhgderipl. RULROldlohauali by. BQ The

i nventi on concerns ah adhesi Ve for a der il pat c and a production process
t her aof she¥nghAL thenbBbt ovh NEe lpolvhRer WOF20050303184 1 PETAIR20@AH/ B@8391

to 11. 1. An adhesive for a dermal patch conprising an acrylate-base

pol yner coatnéasag bynule¥torn chdng dF-rasisaiwradianisareidadsalidndier unit

in which the content of 13 . .
he acrylic acid monomer before polymerization. However,

this is an invention that essentially concerns decrease of
acrylic acid (salt) remaining in the polymer and intends to
15 control the concentration of PB-hydroxypropionic acid (salt)
as a method of decreasing the acrylic acid. Since the
present invention intends to enhance the accuracy of the
crosslinking reaction between the aluminum compound and the
acrylate-base polymer by controlling the concentration of
20 B-hydroxypropionic acid (salt) in the polymer, this 1is
essentially different from the invention in JP-A-6-56931.
That is, the present inventors have noted on the
importance of P-hydroxypropionic acid (salt) contained by a
small amount in the acrylate-base polymer which was not
25 noted at all so far, intended to stabilize the crosslinking
reaction between the aluminum compound and the acrylate-
base polymer by restricting the content thereof and have
accomplished the adhesive for the dermal patch capable of
manufacturing the dermal patch of high quality.
30 The invention concerns an adhesive for a dermal patch

and a production process thereof shown in the followings 1
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5 hydroxypropionic acid (salt) is 5 000 ppmor |ess per solid content of
the polyner. 2. The adhesive for a dernmal patch according to 1 described
above usiwgQ 2005/@818¢| at e- base pol ynmer in which the repePCTiIPBOS/NISEIT S
represented by the fornmulae (1), (2) and 10 (3): H CH2 (1) COOMH CHz-C
(2) OO0OH X (3) wherein Mrepresents NH4' or an alkali netal, and X 15

r epr esent aTlunsaturated nmononmer unit other than the forrmulae (1) and (2),
with a ratfo of (1)/(2) being in a range from100/0 to 0/100 (nolar ratio)
and totaljof (1Lhn andnhed)iie3) MR Ngai Nngarhange g4 108hRpt0s5h95. a3 The
adhesive for a dermal patch according to 2 20 described above, wherein M

i s sodi umacthitatatbasef pphgmerepenitEiivengnid ®d)? apd perei o fwiadivd ig r ange
of: (1)/(2) = 20/80 to 80/20 (nmolar ratip) and the repetitive unit, (3) is
not cont apfitd. #alfhe 3_sMPEORSE &Hdr mbf PateR ddoraPhgeth ?% P

described ye,. . whetejn_the.acr - bas lhy [ i.nt.r a-pol l.arly
crossﬁ?nk%%&gQggprﬁﬁﬁghgg/%g§§SA¥E%%?J23055?§88g§%'O%.l?%% gﬁ%gg?@g' or a
dermal patghAtaseobdi REet polymdescri bed above, wherein the acryl ate-base
polymer is sodiumacrylate - N-vinyl acetam de copolyner. 6. A process for
produci ng2an adfiesi vadusetvé or far dex mederma batrat decaraiarfing afie ode of 1

to 5 descri bed abaove , . .
described above using an acrylate-base polymer in which the

repetitive unit is represented by the formulae (1), (2) and

10 (3):

X (3)

wherein M represents NH,Y or an alkali metal, and X
15 represents an unsaturated monomer unit other than the

formulae (1) and (2), with a ratio of (1)/(2) being in a

range from 100/0 to 0/100 (molar ratio) and total of (1)

and (2)/(3) being in a range from 100/0 to 5/95.

3. The adhesive for a dermal patch according to 2
20 described above, wherein M is sodium, the ratio of the

repetitive unit (1) and (2) is within a range of: (1)/(2) =

20/80 to 80/20 (molar ratio) and the repetitive unit (3) is

not contained.

4, The adhesive for a dermal patch according to 1
25 described above, wherein the acrylate-base polymer 1is

intra-molecularly crosslinked.
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wherein a drying step of controlling the acryl ate-base polyner to a
tenperature of 40 to 160C or lower is included. 7. The process for

pr oduci ngveanoedioesisve for a dernmal 10 patch accordi ng oTaryosn@s3of 1 to 5
descri bed above, wherein a step of drying the acryl ate-base polyner is

i ncluded, and the water content in the acryl ate-base polyner before drying

oL i cantrolLed (acigigs | aes, 9, Theedi ocgeslor,acotichgo ey aghee) ve

for a der pa €scri ove, erein a dewatering

step of dewaleribae t RRAE,Y! MRRASE ROlYMBICHAMOUS e Wy Water
sol ubl e organi c solvent before the drying step is included. 9. The process
f or produciodd uan aadtydsitee -f 0F-vd ngdr rrle ta2( deatacdpcdgumamdi ng t o any one of 6
to 8 described above, wherein the step of reducing the content of 13-

hydr oxypr &pi oni & BEPESESaltOF BY BMCAGiIoN Gt RENSanes Md ot dttIsith. a
sub- crétl gl LLACBPAL QL SPeLogridlsaloe Th UL, od | BELUAPLLa 2% e The

process f producing an-adhesrve for a r mal at ch accordi ng

descri bedaReven vWaergr iﬁé{e Sy o tbeakrbluidgangher superaesitdsal
fluid is carbon dioxide. 11. An adhesive conposition for a dernmal patch
cont ai ni ngol3Mefrr olro0. & t beRPenas8PE ofofin Hihesi vd 603€ aoder hawepatth
according to_any one of 1,to 5 described above, from0.01 - 7 WO

2005/ 10318RPEfRFRP2005/ 008391 to 20 nass% of an al umi num conpound, and

o ool SO AL WA e, TEOEALELELD Sl
der mai o pateh cof 4B€opPHEEENtto0 any one of 1 to 5 described above,
wherein a step of drying the acrylate-base polymer is
included, and the water content in the acrylate-base
polymer before drying step is controlled to 40% or less.
8. The process for producing an adhesive for a dermal

15 patch according to 7 described above, wherein a dewatering
step of dewatering the acrylate-base polymer previously
with an water soluble organic solvent before the drying
step 1s included.

9. The process for producing an adhesive for a dermal

20 patch according to any one of 6 to 8 described above,
wherein  the step of reducing the content of f-
hydroxypropionic acid (salt) by bringing the same into
contact with a sub-critical fluid and/or super-critical
fluid is included.

25 10. The process for producing an adhesive for a dermal
patch according to 9 described above, wherein the sub-
critical fluid and/or super-critical fluid is carbon
dioxide.

11. An adhesive composition for a dermal patch containing

30 from 0.1 to 20 mass® of an adhesive for a dermal patch

according to any one of 1 to 5 described above, from 0.01
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i nvention, the content of (3-hydroxypropionic acid (salt) in the

acryl ate-base polyner is essentially 5,000 ppmor |less, preferably, 1,000
ppm or | ese,200mmg18pr ef erabl y, 500 ppm or 10 | ess and, mpst/Jpzoofersasl y, 100
ppm or | ess based on the solid content (Content of O0-hydroxypropionic acid
(salt) in the invention neans the total content for f3- hydroxypropionic

acid and Q h¥8r0§%prop nlc gék@g_qﬁé c asgngh%&%nlh@ ﬁgnb@n% oof

0- hydroxyproplonlc aci ( g4l t excee 0 ppm “Since the ¢rosslinking

IS conducﬁggSol5§u®gtgkeg£gyc@ﬁtggﬁggslver in the resultant adhesive for
the dermal patch and the hardness of the adhesive |ayer becones instable,

absorption of nedicines is also instable as a result. 20 In the adhesive
for a dermal ﬁatch of _the present invention, it is preferred that the
rati o of BEFYNLERLpAIRMPacid (salt) as the nonomer unit constituting the

actyl ate- ‘base polyrerLs: 5, 10o400 ol % Gactylicaaghdalealt) pkaothe

|nvent| on neans acry I C acl acry ate sa n the

i nvention, for ﬂﬁV%@plmégﬁvétq@ﬂ | & aldie@ihaqf p&r@chcmsth@km@sree@ctl on
further, the ratio of the acrylic acid (salt) is, preferably, from10 to

100 nnl@bandentiunthéhg toohend oé ﬁebydﬁb%WPrnpaona§eawh§rdS@H@ com ent

of acrylic acid (salt). is less than,5 nmol % .the_ 30 cr sl i nki ng reactlon
with the E?%n?ﬁﬁﬁ%%%ﬁp%ﬁﬁ@ PakELeRuLA e??ﬁﬁtéﬁglyeéu|$§ PER; Bfsil&R Saf t he

manuf act ugl gL ey and gpoB . WD008/103104. PGTLIP2005( 008383 pergase for

t he conce t1on num conpoun i ncrease fhe co up which

i's nato pr@égsr%d,wxﬁd%@ bheretrangs,of 1dheppapay nkeszatiaed abho,thshi | e
those of lower ratio of acrylic acid (salt) are al so |ncluded, what is 5
|nportantSoéldheonbﬁnénﬂCoﬁtenhyQﬁoﬁybﬁdppéﬁpéoﬁépales@pﬂﬁ- (spjdn wffen

acrylic a%hg (S %%ntlo%har ed gy 1%{6up0 total

content for B-
hydroxypropionic acid and P-hydroxypropionic acid salt. In
a case where the content of P-hydroxypropionic acid (salt)

15 exceeds 5,000 ppm, since the crosslinking is conducted
insufficiently or excessively in the resultant adhesive for
the dermal patch and the hardness of the adhesive layer
becomes instable, absorption of medicines is also instable
as a result.

20 In the adhesive for a dermal patch of the present
invention, it is preferred that the ratio of acrylate-base
acid (salt) as the monomer unit constituting the acrylate-
base polymer is 5 to 100 mol® (acrylic acid (salt) in the
invention means total for acrylic acid and acrylate salts).

25 In the invention, for developing the stabilization of the
crosslinking reaction further, the ratio of the acrylic
acid (salt) is, preferably, from 10 to 100 mol% and,
further, from 40 to 100 mol%. In a case where the content
of acrylic acid (salt) is less than 5 mol$%, the

30 crosslinking reaction with the aluminum compound takes much

time and requires extension of the manufacturing time and
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charging for polynerization, because of poor copolynerizability with the
mati ng nononer, it my eventually be contained sonetines only by 5%in the
pol ymer. WO 2bos/mobiss case, the unreacted acrylic acid (saCTUPIONRIS3NES
amounts to 10% which is converted into (3-hydroxypropionic acid (salt).
In the adhesive for a dermal patch of the present invention, the

acryl ate-base polyper in which repeti.tive unj r ed by the
Formitae Ta5-o835 R 5! ePlenfRE ey S = Hip | SPRBRERR"R=CY)
wherei n M xepLesentseNHkyfs 10r uan waalikal iidrehat, parRdbrelD repienent shet her
unsaturated nmononer units than those of the fornmulae (1) and (2), with
(1)/(2) =rdN@¢0offo el Mbpdipharizatia), rahdot otwdlilef (H)sandf( 2phE3) =
100/0 to 5/95 are particularly preferred. The acryl ate-base pol yner
i ncl udes, Tapkei PifcatFyyL1io5 agdifopbFshkr s 268 AkePi lﬁ@tlélld%al tW_kh 185

sodium salt _an of assium ng -a i .Qf sacrylic Ky, - 9
VO 2005 L6815 B YB2005! BOBSBET SopB Aar S ar AP karenatar <8Frs such as
sodi um sak{eAndyn ot agshHMSaldeiand (@aBni U sathasfedcryy i csci ehpamd
acrylic acid, and homopol yners of acrylic acid, etc. They nmay be used in
conbi nat i chaupbdng pr epéeing thelusemakapavsh. 5 Asoagsehem ofodi upesal t or
potassiumsalt is preferred and sodiumsalt is particularly f{efﬁégﬁd for

obt ai ni ngCaPChBrGFRFaRAYFRY exBdilt entRBhy AR Dr oPRPOTES /

eventually be contained sometimes only by 5% in the polymer.
10 In this case, the unreacted acrylic acid (salt) sometimes
amounts to 10%, which is converted into B-hydroxypropionic
acid (salt).
In the adhesive for a dermal patch of the present
invention, the acrylate-base polymer in which repetitive
15 units are represented by the formulae (1), (2) and (3):
- i -

~—CH,—C——— (1)

X (3)

wherein M represents NH,¥ or an alkali metal, and X
20 represents other unsaturated monomer units than those of
the formulae (1) and (2), with (1)/(2) = 100/0 to 0/100
(molar ratio), and total of (1) and (2)/(3) = 100/0 to 5/95

are particularly preferred.
The acrylate-base polymer includes, specifically,
25 homopolymers of alkali metal salt such as sodium salt and

potassium salt and ammonium salts of acrylic acid,
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Also, it is preferable that in the polyner, the acrylic acid be a sodium
salt, that the ratio of repetitive 10 units (1) and (2) above be in a
range fr ow02005803t8¢ 80/ 20 (nolar ratio) and that no repeCrTipPwessses (3)
above be contained. In the entire unsaturated nononers used in the
adhesive for a dernmal patch of the present "invention, 15 unsat ur at ed

nononers ot her than acryli.c ac S also be us nt up
to 95 nol@op?%gmﬁﬁiat iﬁ?ﬂ% ﬁé?§ %? h%%cacFyllc é%F% S?gglt A
i ncl udes, éeas%aﬁm@al@c%@r%&pﬂ@l g hydr ephihiic unRgatdr abed
nMoNomer s such as nethacrylic acid, 20 maleic acid, maleic acid anhydri de,

fumari c astdyltcotends amd(homdpnkym&raomﬂ aarpyisuhtmd»cemm(j Toteyr ene

sul fonic acid, 2-(meth) acﬁglanlde nmet hyl propane sul fonic acid, 2-
(neth)acr?ﬁﬁyb@tﬁﬁﬁ@ 50l FemPénatign &HB”ZPréﬁéﬁﬁﬁécFﬁﬁoﬁﬁﬁﬂéﬁaﬁét§@ifon|c

d and I f
2o N 0 ipRabd: SREHe. SRIRE N B GEer ahho SRy y oy 55 o2 el SUET

acr

met hacyl aghdeunN- g5 1| - {gretdy.aer vh el e, }N'é‘feﬁ&l?ﬂﬁdﬂﬁ A a1y de
N-i sopropyl (neth)acryl am de, N, N- dinethyl (nmeth)acryl am de,

2- hydr oxypel fipktnetlilagr ykate Le80 thydcakyprop¢r¢aesh)acrylate,
nmet hoxypol yet hyl ene gl ycol (net h)acryl.ate, pol yethylene glycol - 10 WO
2005/ 103184 PCTRIP20051008591 PIRSREEREEN) BRI atR, &A%y BRI ite, TS nyl

PO i RSy ELYoNL B B8k Bl 8s 279 HERORHOY LY 3! LU £330 On' ©

hydrophlllc nsat nMONONEr's suc
di netihy| aghmnest hyl) ( reich) @or yaiséee DeNib di etdhdantnaet hy) oeth) aodoat e,

N, N- di met hyl am nopropyl (neth)acryl ate,
N, N- di met imbaairnomtom)l (eeth)Eety| aai depetdid wpuatet bar y(Ial ebovheresof ;
styrene, XEQ giggggride,
In the entire unsaturated monomers used in the
adhesive for a dermal patch of the present "invention,
15 wunsaturated monomers other than acrylic acid (salt) may
also be used in an amount up to 95 mol%.
The unsaturated monomer other than acrylic acid
(salt) includes, for example, acid group-containing
hydrophilic unsaturated monomers such as methacrylic acid,
20 maleic acid, maleic acid anhydride, fumaric acid, crotonic
acid, itaconic acid, vinylsulfonic acid, styrene sulfonic
acid, 2-(meth)acrylamide-2-methylpropane sulfonic acid, 2-
(meth)acryloylethane sulfonic acid, and 2-
(meth)acryloylpropane sulfonic acid and salts thereof;
25 nonionic hydrophilic unsaturated monomers such as N-
vinylacetamide, N-methyl-N-vinylacetamide, acrylamide,
methacylamide, N-ethyl- (meth)acrylamide, N-n-
propyl (meth)acrylamide, N-isopropyl (meth)acrylamide, N,N-
dimethyl (meth) acrylamide, 2-hydroxylethyl (meth)acrylate,
30 2—hydroxypropyl(meth)acrylate, methoxypolyethylene
glycol (meth)acrylate, polyethylene glycol

- 10 -



but adi ene, isobutene, ethylene, propylene, stearyl(nmeth)acrylate, and

| auryl (meth)acrylate, etc. and 10 one or nore of themselected fromthe
groups desonpirew3isabove can be used. Further, unsaturat edTaPTONEES3IN Or M ng
hydrophilic resins by hydrolysis for the functional groups such as

met hyl (nmeth)acryl ate, ethyl (nmeth)acrylate, and vinyl acetate may al so be
used. 15 Anpng_th articul ar.l N-vi nyl acetam de, N-nethyl.- _
N—vinyIac@PQRRHSFE&E9EH§Pt8yrP@fﬁﬁéﬁ@?‘ﬁ%#ﬂa§$}Y%%y%cPgrregéﬁfyé’n@%hoxy
pol yet hyl 36&%&%9@' (@EidYaciyd at gnd NN divieihy | aot-peet hyheretdymemiat e,
and acrylam de are  preferred. 20 In the adhesive for a dermal patch of the
present hrpdepphdiict he neraasutategdr epanomgméhe adhssclve f oxs t he N,der mal
patch in which the content of %3-hydrox¥propionic acid per solid_ content
in the acPjratByBasdngstimdrmesh) pEs¥lpéted to an anount of 5, 008"/3pm or

| ess i s nat 5.partic Ry Limted. ilet _p.xgﬁri I d used
in thé§adﬁégféglg %Pog%é %ééﬁtﬁéﬁ€ﬁ§89%?he prgggﬁfhinvglgg%kgg?n I"ncl ude
known meangeicR) bbeyouklic, far, nexamiey16ali g RINAd L adBdifalde,

pol ynmeri zation inifiator, (b) a nmethod by radiation 30 rays, (c) a nethod
by a el eckndn Qeaberfdyryul $aavsol Bterayf; podyymesieat ivmpy photwosalsiti zer
and the like, - 11 WD 2005/103184 PCT/JP2005/008391 polynerization by
the radi cRNEREIGREri zati onlFAPEFEEBr in (SHREEREbed aboRFORESH%f erred

for obtainin I -~ e p ngr,.of 1 hi ah . perf,Qrnance. EEe 4
polynerizgkﬁgﬁﬁgép%géxﬁg}%%%g%ddégéinoﬁﬁ’y%ﬁ%%ﬁ;ﬁerfggilod_n%t ods 1 the
publity feheexadfPhRre/abEouheradyedustsal Uit@n ROleyNBrbEREI Ak stcibas
pol ymeri zation in nold form polynerization by finely mncing the hydrous
gel above can be used. Further, unsaturated monomers forming
hydrophilic resins by hydrolysis for the functional dgroups
such as methyl (meth)acrylate, ethyl (meth)acrylate, and
vinyl acetate may also be used.
15 Among them, particularly, N-vinylacetamide, N-methyl-

N-vinylacetamide, N-vinyl pyrrolidone, methacrylic acid

(salt), methoxy polyethyleneglycol (meth)acrylate, N, N-

dimethylaminoethyl (meth)acrylate, and acrylamide are
preferred.
20 In the adhesive for a dermal patch of the present

invention, the means for preparing the adhesive for the

dermal patch in which the content of p-hydroxypropionic

acid per solid content in the acrylate-base polymer is

restricted to an amount of 5,000 ppm or less 1is not
25 particularly limited.

While the polymerization method used in the adhesive
for a dermal patch of the present invention can include
known means in the public, for example, (a) a method by a
radical polymerization initiator, (b) a method by radiation

30 rays, (c) a method by a electron beam, (d) ultraviolet ray

polymerization by photosensitizer and the like,
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pol ymer and pol ynerization under pressing condition, reverse phase
suspensi on polynerization, reverse phase 10 enul sion polynerizati on,

preci pi t avoanoyoBigaeri zati on and bul k pol yneri zati on, whe/Jrewenesadiphase
suspensi on polynerization or aqueous solution polynerization is
particularly preferred. The polymerization method may be any of continuous

type, seni batehtypeor hatal, typs;and 13.canhe pragti ced under apy of

the condi¥?o pressur e, pressure or nDsp ric

pressure. (Mhil geRehYmRG zaddr myibe bukitcpelymerizat i eptainipgecizpi tation
polynerlzatlon and a sol ution polynerlzatlon is preferred in view of the

per f or mangerpiathebeasypoomnenl o20hfigh phefpohgneri.zati on. The sol vent for
the pol ynerization system has no partlcula restrict,io so | ong as th|s is

a liquid to whikd trRP{N%%E{ﬁ%E%ﬂnnnﬁ%ﬂﬁr s sGtubl & d&Shel D for
| | |
examp.e, Sﬁﬁgrxrerﬁgregaﬁ mefh0AA0lin 35t 3@3@ 1 A1 TBLBY Lk g&@ d&arious

di met hy I'de fquid berng particularly

preferreds Eeéﬁbersolh&qorpwﬁﬁﬁé@iz@@mm gueaseHf ps0lMbi 0napOby MR zati on
of the unsaturated nononmer has no particular restriction and it may

exceed t heosdt Goami opotyneehzrtt.ponbyl AivEéw mf-an\lalrg’ é‘rljls phyggiosidl gel
properties and decrease of the resjdual 30 nononer IS mrtg N .a _range

usual l'y fpgﬁygernaégg%tdpo%%T%F%%%Hl%%ncgﬁpFﬁt|d%r%ﬁalngrepg F¢oqchn25
to 50 - %Ve}l\Qegogﬁé;gmgﬂsg%%gggoo&w %}ﬁ smss! o Edihe wpon.

pol yneri zati on, arn tran jilic polynefs such as
starchly cehhukose W1 @erdvadt vas, tb@é@@b;tﬁ@hyﬁm I‘]@’d)l‘_ath@ﬁhﬂditl@@l vl vi nyl
acetam de crosslinked product, etc. may be added to the 5 unsaturated

mononer . Whékanobal yeerikakios, be tbed i sevgggal | y Pliassi n SusRessiant s for

t he chain transfer ggent and wi thin 50 T8ss parts fgr the h drophlllc
p0| YIEr s. pq- gmerlza adqueous S0 lon ymnerizatlon

particularly preferred. The polymerization method may be

any of continuous type, semi-batch type or batch type and
15 can be practiced under any of the conditions at reduced

pressure, elevated pressure or atmospheric pressure.

While polymerization may be bulk polymerization or
precipitation polymerization, and a solution polymerization
is preferred in view of the performance or the easy control

20 for the polymerization. The solvent for the polymerization
system has no particular restriction so long as this is a
liquid to which the unsaturated monomer is soluble and
includes, for example, water, methanol, ethanol, acetone,
dimethylformamide, dimethylsulfoxide, etc., water or

25 aqueous liquid being particularly preferred. Further, the
concentration in a case of solution polymerization of the
unsaturated monomer has no particular restriction and it
may exceed the saturation concentration. In view of
various physical properties and decrease of the residual

30 monomer, it is within a range usually from 20 mass?® to

saturated concentration and, preferably, from 25 to 50
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chain transfer agent includes hypophosphites such as hypophosphorus acid
and sodi um hypophosphite, sulfur 10 containi ng conpounds such as thioacetic
aci d, thiwglyeolods4 aci d and nmercapto et hanol, disulfidesT/Jrziosgeast i on
products such as carbon tetrachl oride and phosphates such as phosphorous
acid and sodi um phosphite. The radical polynerization initiator used for

the 15 pelyierizatignjncl udgs, f o, Gxauphe. (Ber Sulf ales; SUGH A5 cor

pot assi um persul fat'e,” amrdni um per s6di um “persul or gani c.

per oxi des sgdelt , asartd byt ophy i 8pebaxhdes anthic UABNE thydhoperoXidesse

hydr ogen peroxi de; azo conpounds, such as

2, 2' - azobiog( 2daniidahoprepaneddebisi co@lyatn vl sa tgolasl weldo las- Moy L

pol ymeri zation initiators such_ as chlorite, hypochlorit ceric salt and

pernanganéﬁ@@%%ﬁkadﬁﬁﬁf%&@%e%n@ﬁ&dWﬁWe %?Cneﬂﬂ¥5b§m%§§%% FPormitshe
group COG%E%%@;%%;%& RESSShL AL €S oy déﬂtgﬁﬁtpeéf’x!t %mangoag%l ngggoqu are

preferred.” her,”in a case of ‘usin e 25 oxidative r

pol ymer i zatshi@n 1iynivki o1 . 5amae@uahdigts agent tsuchcrgihydregetesul {ddres iron,
L-ascorbic acid, etc. nmay be used together. In a case of using the azo
type pol ypmelr ivddthiion S0nimeisst @ rtet ol thraaviivdeeph Bsc ripgl wheos be Thised in
conbi nation. The radical polynerization_ initjators, 30.etc. may _ be

col | ect i v&P¢#1Rddddads tsdded ?&Ees%?%gv9e?o bHBOPBBFPgéEFfat@ Byd%m and

usual 1y 1 ORI OOE e S il B b of R ablly. FORGBF 18" 1 Mol ibased or

t he upsat woated niBRo Mmpduhdhes@dhess vehfioacatder rrlipatthi ofl fdelic
invention, the acrylate-base polyner may al so be crosslinked. By the 5
use of thecddosskhdkediqiulanter, skapaciet aidapilfigeand thvel asinahion
retainabl LUy of ot he, der el pabeh AL AR RN Yana THEcSHR1EK G, et hod

as phosphorous acid and sodium phosphite.
The radical polymerization initiator used for the
15 polymerization includes, for example, persulfates such as
potassium persulfate, ammonium persulfate, and sodium
persulfate; organic peroxides such as t-butyl
hydroperoxides and cumene hydroperoxide; hydrogen peroxide;
azo compounds, such as 2,2'-azobis(2-amidinopropane)dibasic
20 acid salt; as well as known polymerization initiators such
as chlorite, hypochlorite, ceric salt and permanganate and,
among all, one or more of members selected from the group
consisting of persulfates, hydrogen peroxide and azo
compound are preferred. Further, in a case of using the
25 oxidative «radical polymerization initiator, a reducing
agent such as hydrogen sulfite, iron, L-ascorbic acid, etc.
may be used together. In a case of using the azo type
polymerization initiator, etc. ultraviolet rays may also be
used in combination. The radical polymerization initiators,
30 etc. may be collectively added or added successively to the

polymerization system, and the amount of use thereof is
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and includes, for exanple, (a) a nethod of obtaining an acryl ate-base

pol ymer and then further conducting post 10 crosslinking with addition of a
crossl i nkwo 2deaviosg4or after the polynerization, (b) radcalipzoessddinki ng by
a radical polynerization initiator, and (c) radiation ray- crosslinking
with electron beamor the |ike. For inproving the productivity, it is
preferred_(d Q conduct ol yerizatio Lth-addition a predeterm ned
anmount ofuggéléﬁtgFﬁ%I%Cpégsﬁpnkeﬁq%ftﬁﬁéb a E?%%%%yhnﬁg%%roéﬁg ?%en

conducting £608ShhBKiNgnr €A6t 1882 8hFHLEANRBH kW th or after
pol ymeri zation. As the internal crosslinker used for the preferred 20

nmet hod (d), onelwrtheredbksiinkerfoal acrdmghankeatsch sofistle iinviendiiog, for
exanpl e, N, N -nethyl ene bisacryl am de, (foly ethylenegl¥col
di (met h) aBR§| aEEYLatgoberepPodyretedidic ot 3R (Rt AFasFyLaked-. By the

trimethhyl ol propa i . r tri y I; i ( h ryl ate,
25 (pé?y)g?gyggngg?yé%?gg?%%%ggcgéigﬁﬁgky%ggggokg%gfggggﬁﬁ%gihy%%%%%bpane
tri(f3-acgyhoxhexyptaphapatery opokyemathnahl ypaxyal kanebe improved.
(poly)ethyel egl ycol dlegC|dy¥ et her, ethyl eneglycol, polyethyleneglycol,
gl ycerine, penther grisistlahkieghyhetrieai afsnercndeopot yet hyt éneildivigedB30 The
anmount of use thereof is usually fromO0.005 to 5 npl % %%eferably, from

1

0.01 to 12HBI ddstEDn FhE FiSHNat ed?) - 2147V 2065 193840109 an
PCT/ P2008098301_,HDRONELY (ACPNG ARC Mt T8 AL (R0l DRt
8 Internal Cros z

pol ymeri za Inker having two or nore polyner ble

unsatiur at gdogE0upEihe ANEnMbgeulien As a aebkedigkedeci@asign®r after
0- hydroxypropionic acid 5 (salt), since (3-hydroxypropionic acid is
present atha pwlemersigratdgforthe (bbnamstialn areybilenksnd, horai mecdawed, it

may be considere h f | rization in n ..
y polymergzgtggg Odi%it&%t%gg %hm? bchs gagiatlon

ray-

crosslinking with electron beam or the like. For improving

the productivity, it is preferred (d) to conduct

15 polymerization with addition of a predetermined amount of

an internal crosslinker to the unsaturated monomer and then

conducting crosslinking reaction simultaneously with or
after polymerization.

As the internal crosslinker used for the preferred

20 method (d), one or more of internal crosslinkers is used

including, for example, N,N'-methylene Dbisacrylamide,

{(poly) ethyleneglycol di (meth)acrylate,

(poly)propyleneglycol di(meth)acrylate, trimethylolpropane

tri (meth)acrylate, trimethylolpropane di (meth)acrylate,

25 (poly) ethyleneglycol di (B-acryloyloxypropionate),
trimethylolpropane tri(B-acryloyloxypropionate),
poly(meth)allyoxyalkane, (poly)ethyeleglycol diglycidyl

ether, ethyleneglycol, polyethyleneglycol, glycerine,
pentaerythritol, ethylenediamine and polyethyleneimine.
30 The amount of use thereof is usually from 0.005 to 5 mol$%,

preferably, from 0.01 to 1 mol® based on the unsaturated
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acrylic acid (salt) with a I ess content of J3- hydroxypropionic acid
(salt), a nethod of decreasing the 10 residual acrylic acid (salt) after
pol ymer i 280i2005/10y18he cat al yst preparati on upon pol ynePCTar2os)0sasl a

met hod of suppressing the formation of or renoving (3-hydroxypropionic
acid (salt) in the post-treatnment for the polyner after polynerization. 15

Upon conductilrﬁ%rpoly rizati r}latl)% ushgg EP;@%&%@%@% edt(gmngggr i ethe

form of a Sofution, t eongcry -base po he pol yneri zati on nmay
be used %@lyﬁl_ek§z§§_l@n adheshy¥e ferotheidecrnl hpatield butd t orS mpref erably
dried with a view point of handlability. 20 Drying is conducted by a known
met hod. Fpolgxanpkepleaunsthodabtdcgndupti ng pokymediezatlieon at a hi gh
concentration thereby conducting drying and polynerization at the sane

time by the hea®Sofa pBISHAS z8F1 R PG BERT adbPHEH O TR Ibt G wéd

gel -like I r farth i pendj ng 0 id nt.ent
after #hngﬁ%%mplg%%??or# Iﬁ%%%é?‘?gé%f%nggseggjfgcoln%ug%een%&#r yia(r:lsg, &

net hods, foecexappl 8r ehdeiorined ransieryiypeadi] ngor MalsBhinde,Stiid ri ng
type drying (using fluidized bed dryer, etc.), material transportation and
settling hyppekdr yeomsi@drey| anderthdd/i of, podfvmarddatdpndrlyy ngsinbdcrawave
drying, superheated steam drf/i ng, etc. nmay bﬁ adopt ed. _ - %5

2005/ 103184 BEFFIP2005# 0085 tiThe "Edritentt at i-8ASof £32h§A ox;%?opi%ni c
acid (sal .ed by, re heting t i t he
arying condeDarBe R € A ST N e Beon e Sor e r R ot ot

hi gh tenpeeatanal idtiyie Preseace fl wat eftbreyeyl ywhern ddte @t nogphere is

not alkaline. That is, drying at |low tenperature can decrease the ratio

for the foerbtaliven mferainidraxyppopi @elymesizdiiomt herr ésidabhodcrof ic

acid suppressing the formation of or removing B-hydroxypropionic
acid (salt) in the post-treatment for the polymer after
polymerization.

15 Upon conducting polymerization by using the
unsaturated monomer in the form of a solution, the
acrylate-base polymer after the polymerization may be used
as it is as an adhesive for the dermal patch but it is
preferably dried with a view point of handlability.

20 Drying is conducted by a known method. For example,
a method of conducting polymerization at a high
concentration thereby conducting drying and polymerization
at the same time by the heat of polymerization may be
adopted, or the obtained gel-like polymer may be further

25 dried depending on the solid content after the
polymerization. Further, in a case of conducting drying,
methods, for example, of hot-air transfer type drying,
material stirring type drying (using fluidized bed dryer,
etc.), material transportation and settling type drying,

30 cylinder drying, infrared-ray drying, microwave drying,

superheated steam drying, etc. may be adopted.

_15_



in the polyner. Accordingly, in the production nethod of the adhesive 10
for a dermal patch of the present invention, drying step is wusually
conduct edwet20e80108134 160C, preferably, at 50 to 150C andpcrormofn@Ber abl y,
at 70 to 140C. CQutside the tenperature range described above, the
concentration of (3- hydroxypropionic acid (salt) is increased. The drying

time 15 is arbitrarily determ,ned pni on t he ,wat.er conte nd grain
size of the pol ¥¥er coﬁFﬁ“%&%tér%le fuﬁé, y@‘?f?xyprloplo?l&suaa‘fjr \r/lff'“r%%

range from 10,01 o§0-48 B9U£§sthEEﬂﬁ?1th8 Mk9mhgftengegﬁ%n@@|%@IQhefornlng
] 3- hydroxypropionic acid e concenfration Of hydr oxypr opi onic acid
(salt) cagrpenfovwenadtbynr.estThict iing boeawed ef-hodtreryproptbeiackyliat e- base

pol ymer before drying as the drying condition. The water content in the
acryl at e- baséorgmeylrr@rt eflotgh HeyPragaryrasudm W@%J@@S%@% O%W@ter

prefe BOW 25 and, further,_pr ably, a case
V\here5tahe Vatel SBanlﬁt FEPATREES vhat &R %gﬂﬁéﬁ}?‘r&r %g re dr?’: lr]igs 40%
or less, SPelﬁ%thﬂpéﬁﬁPEEQteéﬁ aaxr@ég@e@héGQQtlwhEb% the E%Eﬁ%@r@h
restricting the water content in the acrylate polyner before drying to 40%
or |less ia€l gdaydroR@plropiexdeplasidreear dhyl ngeoidwaluaordl ycngciche

net hod of dewatering by using a water soluble organic solvent is - 16 WO
2005/ 103184 PlcF/ pP2POSF008391 sinpl e and convenient. The water sol uble

organLC 20 Vet L2a0aP! LGk CERLLLELLATeRE e AR gl ved
1- pr oppnOko 25 PHEPRAS! patzhubanehe ZrBYLaROk nvien® ikt Yld@hGohkolstdy By yl
al cohol, 1-pentanol, 2-pentanol, 3- pentanol, isoanyl al cohol,
4- et hyI ﬁspamﬂ_gnoiqndlumtema@dxl 402- tttepﬂéﬁ&l:,, broctersdd ]y, 1- héxanol to
2- hexanol , 3-hexanol, and ~ ,
150°C and, more preferably, at 70 to 140°C. Outside the
temperature range described above, the concentration of B-
hydroxypropionic acid (salt) is increased. The drying time
15 is arbitrarily determined depending on the water content
and grain size of the polymer, drying temperature, etc..
It is usually within a range from 10 min to 12 hours.
Further, in view of the mechanism of forming B-
hydroxypropionic acid, the concentration of B-
20 hydroxypropionic acid (salt) can be lowered by restricting
the water content in the acrylate-base polymer before
drying as the drying condition.
The water content in the acrylate-base polymer before
drying is usually 40% or less, more preferably, 30% or less
25 and, further preferably, 10% or less. In a case where the
water content in the acrylate-base polymer before drying is
40% or less, the drying temperature may exceed 160°C.
While the method of restricting the water content in
the acrylate polymer before drying to 40% or less includes,

30 for example, freeze drying or vacuum drying, the method of

dewatering by using a water soluble organic solvent is
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cycl ohexanol ; ketones such as acetone and nethyl ethyl ketone, cellosolve,
di oxane, dinethylformam de, N 10 net hyl pyrrolidone, and di net hyl sul f oxi de.
Anong t hewp 200setobaol , et hanol and propanol are preferredTiJnossesssaf the
dewatering efficiency and, particularly, ethanol is preferred in view of
the safety to human bodi es. The water sol uble organic solvent may be used

25 L (Lo capammy e Usedopl sgcas ancaquanus sol ubion dn LU fiRrens Pl ur 2l

wat er sol or gani ¢ sol ven and us n"this case, it is
preferredhbe sel patttibe1eeMResitkiion ifer sd hemsplaentts isp ditdo @l in
acryl ate-base polymer is not dissolved out. 20 In the production method of
t he adheswa¢efrornd dechuldespatfolr efxampd epr eslerthdlsy entdlorgs methanol,
0- hydroxypropionic acid (salt) _can be decreased by bringin% the |
acryl at e- 5&880%%0| yHRTIRARP LontaREORPPR e stiRErdt9al 27 PUEERhd/ o~

super - £ri baah Jlthly AEhAaed whepsobhe AGH aLesPass_grRghyAer 15

cont act ed™w a sub-¢ri and/ or~ ‘super-critic ‘is free
from remapeinf@nefl , sol 4etiyla Ldhdke, asrmehngdiusi-panaanengani-msaeint, and
therefore is suitably used in consideration for the use of dernmal patch
whi ch i s &ppkipgdnpd, hdmartbody., [t-hexamodf,erddexaratl t e 180aaorlyl @red base
pol yner to ont act ed pﬁ%h a sub-critical fluid and/or Sﬁggr-crit'ca

5 5

b
fluidis ﬁﬁ’éﬁf’ CRAFPLY dkPEQNEE UGl AfD 2665,DE3184°PCHE 057 91

t enper at ur 200C I : t ho gener:at.l I f _
(3- hydr oxﬁfgﬁzg%ieéni c %%lé’%??éféy) co? %glﬂug'gh dgég‘%ﬁ?%glfg’tﬁﬁaﬁlgedr yi ng

t enper @t umethgepgt-abiladodk , ( 3-amadr @GR ICfosaicd &, ( salAmorran theenieduced
by bringing the acryl ate-base 5 polyner into contact with a sub-critical
flui d andhethaggper ethianiodalant preramnelt R eprshifatmmd gt hoievofo f Hewe
adhesi ve %%%a e%?%gal efficiency and, particularly, ethanol is
preferred in view of the safety to human bodies.
The water soluble organic solvent may be used as it
15 is, may be used also as an agqueous solution and, further,
plural water soluble organic solvents may be mixed and used.
In this case, it is preferred to select the composition for
the solvents so that the acrylate-base polymer is not
dissolved out.
20 In the production method of the adhesive for a dermal
patch of the present invention, p-hydroxypropionic acid
(salt) can be decreased by bringing the acrylate-base
polymer into contact with a sub-critical fluid and/or
super—-critical fluid. A methoed where the acrylate-—-base
25 polymer 1is contacted with a sub-critical fluid and/or
super-critical fluid is free from remaining of solvent,
unlike a method using an organic solvent, and therefore is
suitably used in consideration for the use of dermal patch
which is applied to human body. It is preferred that the

30 acrylate-base polymer to be contacted with a sub-critical

fluid and/or super-critical fluid is preliminarily dried at
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patch of the present invention, the sub-critical fluid is a fluid under
the condition of |ower than the critical 10 tenperature and/or |ower than
the critiwel2ogwvesmsure. Further, the super-critical fl uipdTidB2005/H08391d under
the condition at a critical tenperature or higher and at a critical
pressure or higher. The kind of the fluid used specifically as the

sub-critigcal flujd and_t super 15 critjecal fluid, s n ticylarly
linited a ﬁmQ%f?tﬁge ?Fu?gg(EﬁﬁﬁmiggsfarAgg%?%%Huggé.g?ﬁ%?ﬁgﬁ?hp &?gl ki nds
of the syb-griticakyblybdsnandathe suparicrddd gad hiyhdgepardibg wsed
together. In a Case Of using the plural kinds of themtogether, they may
be m xed ahd uled s mikhaeeatsirg, or ge@8ratyobe afs e —hydirexgpalopy carid
successively. As the sub-critical fluid and the super-criti%%%&_ | uid, at

I 1

| east one2®tdndEaldn fFan dBesaleshicas  BY mMiHe I igi%ubl e oASTE St

exanple, of.carbon, dj oxi de,, carbaon. .nonoxi _ nistr. n i anpl e,
dinitPogéﬁoﬁgmﬁEno%?%%),c%ﬂﬁﬁgﬁfagwgé u%hté%ﬁky H%%ggﬁbn%?ﬁgt a%%gﬂéﬁﬁane,
pr opane, Qgﬁgpecrgggcﬁl gnsagur at ed hydrocarbon (ethyl ene, propyl ene,
butene, etc.), nitrogen, hydrogen, oxygen and hal ogenated hydrocarbon

(chl or of | uor ocarbobhhgaproétctjoandettpaepliythet hdhesanebd ours ed deratadr abl y .

30 Anong the fluids described above, with a view poi nt, f easy separation
from the BeEghaPé EBPyﬁéﬁsﬁpFanM§€?loﬂf1§hewEP?OG§Ff6§f§4fiuld 1s a

PCT] JP2005{ Q08391, o1 Pose, SUDSI RGeS NIGH 3,1 38ame0ss Stakeunder  the

condi tion”Of "nor mal T enper ature ‘and normal pressure , atnospheric
pressuy e) tangephehetr edndfuit halowad t helgarvi evhe pobRt totaseparaysirts). and

stability after use, carbon 5 dioxide, carbon nonoxide, dinitrogen
nmonoxi de, Famhbara, thet saper-eridiealpr 6pand, but anefluhd dimdehylthea her
are pref gg;lceigtiggr taiﬁ?ugarcl:%/itlségfe gerlltl%ecr%rt?lq:ne d!)gXikgiegIPQrS 6allnd at a
critical pressure or higher. The kind of the fluid used
specifically as the sub-critical fluid and the super-
15 critical fluid is not particularly limited and various
fluids known so far can be used. Further, plural kinds of
the sub-critical fluids and the super—-critical fluids may
be used together. In a case of using the plural kinds of
them together, they may be mixed and used simultaneously or
20 may be used individually and successively.

As the sub-critical fluid and the super-critical
fluid, at least one or more of fluids selected form the
group consisting, for example, of carbon dioxide, carbon
monoxide, nitrogen oxides (for example, dinitrogen

25 monoxide), ammonia, saturated hydrocarbon (methane, ethane,
propane, butane, etc.), unsaturated hydrocarbon (ethylene,
propylene, butene, etc.), nitrogen, hydrogen, oxygen and
halogenated hydrocarbon (chlorofluorocarbon gas, etc.) and
dimethyl ether can be used preferably.

30 Among the fluids described above, with a view point

of easy separation from the acrylate polymer after use,
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mld critical tenperature and is excellent in safety and stability, it is
used particularly preferably. 10 The sub-critical fluid and super-critical
fluid af two 206seioag4used for decreasi ng (3-hydroxypropi orCt/Jaziosiogssal t) in
the acryl at e-base pol ynmer may be used again by way of a purification

operation (for exanple, distilling operation, adsorption operation,
absorption operation, etc.) or not by .15 wa C rifj O
operati ongh? etﬁélbﬁ%(?&)lfcsi o‘ﬁhﬁ%]ilhoag%flrtlhea a%‘?l%%?@% %(J)C%ltae d%lgr%%%# r%;1)1aetch of

the preseptniiVephi 87 rdRnent raifsdr{xtd agh ORorabXi raldswagentowpy al so
be added optionally to the sub- critical fluid and/or super-critical fluid.

Use of thetR®Ospehtratnprecanrieiproee dref alirssdl utFwontipomerwpth13- view

hydr oxypr opi oni ¢ acid(salt), contained in the acryl at e- base polﬁéé r or
i nprove thelnkl eefi ieRRIAfohl Separditd o tathel 16t iR 95 e 9% not

L A LSS T B8 S g 8,5

obj ect’, a(lji%i view poln e 'sub-criti dal

fluid/or nsHRgheCr idiitedle,f | H+8phfe he igRGhe £a584 0O iNRGONAN Vet B&F elare and
stability. The entrainer includes, for exanple, organic solvents, water,
as wel |l apréfquirddm xtRamsioflarigani eisokvdites aadboB80 ddatdrde Spegi fa ¢
exanpl es of _the argani.c sol vent includes,, for ex? | e, alcohgols of 1 to 30
carbon atBisd K&tidiés lof teperagir2dgosys08%8% gp@?%Jljfboﬁ?gﬁ)g%andto 30

carbon at guy s 1061101 12 £8.A0p63E 000181005, a0k ake g esters of 3 Lo 30

car bon at ons, bcarbons o car atons, gair bonates of 3 to 30
carbomp atons, apHe anprABLi€ibyUr @caiBonsdokupetroc2 tdanhorlatienefter

Speci fic exanpl es include, for exanple, alcohols such as nethanol,
et hanol , bepngpanretl, ferpdeparekiny- BuhadobxyRrropidrais adldousyltdl dahol ,
t-butyl aLﬁghgdrfkégg-%g%’pgiymer may be used again by way of a
purification operation (for example, distilling operation,
adsorption operation, absorption operation, etc.) or not by
15 way of such purification operation.

In the production method of the adhesive for a dermal
patch of the present invention, an entrainer (extraction
auxiliary agent) may also be added optionally to the sub-
critical fluid and/or super-critical fluid. Use of the

20 entrainer can improve the dissolution power of -
hydroxypropionic acid(salt) contained in the acrylate-base
polymer or improve the selectivity upon separation. The
entrainer to be used is not particularly limited and may be
selected in view of the impurities as an object, and with a

25 view point of the affinity with the sub-critical fluid/or
super—-critical fluid to be used, ease of recovery, safety
and stability.

The entrainer includes, for example, organic solvents,
water, as well as liquid mixtures of organic solvents and

30 water. Specific examples of the organic solvent includes,

for example, alcohols of 1 to 30 carbon atoms, ketones of 3
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pent anol, 3-pentanol, isoanyl alcohol, 4-nethyl-2-pentanol, 1-hexanol,

2- hexanol , 3-hexanol, cycl ohexanol, 1-heptanol, 10 2-heptanol and

1- oct anolwoketsones4such as acetone, nethyl ethyl ket onecTtmetdoyhbosssiobut yl
ket one, 2-hexanone, 3- hexanone, 2-pentanone, and 3-pentanone; ethers such
as dinethyl ether, diethyl ether and diisopropyl et her; acetate esters

such as th acet ate, et hyl etate 5 pr et at but tate,

net hyl bﬂ%@r%é g?%?lét%ﬂ?yrﬁggerﬁr8sy% B§t§§afgr o SgPyF "bat ??é&e
hydrocar bﬁé‘?el@u%lf as PBt hanes, BLHANG L REOPANRIr Sk Aish s PERT aneg o hexane,
and cycl ohexane; carbonates such as etherne carbonate, dinethylcarbonate,
di et hyl cachoibeh e,atauits di phehypnearzonate;3 2@ car 8at carbynr coamzons agwich as

benzene, toluene and xyl ene. Anogg them in viewof the effect as the
entrainerar@m@tEstY@ﬁoﬁéébveﬁyOf t RanéP, carRaRoPLOTSpr opanol , 2-

propaqpl aceto§%%?%% %%?ﬂ%%ggrﬁg thylngh%§amgg' %REB%EI%t@%T’ met hyl

acet ate, et hyl FHshe pr opan ane and pent ane are

preferred,andernpast | CuLARLY1, n@tﬁeeetano@t h@ngtol?aneqpanotout%nemp@ml
acetone, and dinethyl ether are nore preferred he entrai ners may be used

i ndi vi duabbyanolj ni-bodyilnadiorshol, t webokyhoree ddierlgof 1-panbasase @ using
30 plural kinds of them they may be used simultaneously or used
i ndi vi duaPeytanelsuécessEaBPy, lSQGmYW[ﬁéGGQPiGSfS@eﬁéY JBIB65 658391 The

ontt 21t 18 Bep 450 LSO, L 5 p o By ekaRt e jasiatebase
fluid, or>mBY¥pbenousesd nl-aocp@iﬂépﬁ Qétbﬁéssts@}%hOfaéJHaBGtBﬁet héwethyl
acryl ate- base 5 polymer into contact with the sub-critical fluid and/or
super -cri etbal f keidneSpedidftingdl | yisatutrly i ketode, fdrhearanpee, CGb) a
met hod thgggggﬁéinthggn%ggoﬁeitlggé fl}géktanone, ethers such as
dimethyl ether, diethyl ether and diisopropyl ether;
acetate esters such as methyl acetate, ethyl acetate,
15 propyl acetate, Dbutyl acetate, methyl butyrate, ethyl
butyrate, propyl butyrate and butyl butyrate; hydrocarbons
such as methane, ethane, propane, butane, pentane, hexane,
and cyclohexane; carbonates such as ethylene carbonate,
dimethylcarbonate, diethylcarbonate, and diphenylcarbonate;
20 aromatic hydrocarbons such as benzene, toluene and xylene.
Among them, in view of the effect as the entrainer
and ease of recovery, methanol, ethanol, l-propanol, 2-
propanol, acetone, dimethyl ether, diethyl ether,
diisoprpyl ether, methyl acetate, ethyl acetate, methane,
25 ethane, propane, butane and pentane are preferred and,
particularly, methanol, ethanol, 1l-popanol, 2-propanol,
acetone, and dimethyl ether are more preferred.
The entrainers may be used individually or in
combination of two or more thereof. In a case of using

30 plural kinds of them, they may be used simultaneously or

used individually and successively.
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and/or super-critical fluid with addition of the entrainer and the
acryl at e- base copol yner and then contacting the 10 sub-critical fluid
and/ or supereeviosissal fluid not containing the entrai necTanrzhos/hes391
acryl ate-base polynmer, or (2) a method of contacting the sub-critical
fluid and/or super-critical fluid not containing the entrainer and the

acryl ate- base pql ymer .and then_contactin he. sub-critical 15 f]| ui nd/ or
super-critical fkll%l (?%I:taﬁnaedﬂi Prgn of tun%& eﬁpf&u elpu_g:nd%t“%e =K gtfg- base
pol ymer, gicngThe eMJ abpey) afLehalse geARmis: USEo agRintalt WaytRf the
purification operation (for exanple, distilling operation, adsorption

oper at i onguleter)tAbher Matiivdel andidr maypbe-usktdic20 ddaiinl, Wi dhombybyenay of
the purifyi ng operation, In a case of usi ng the entrainer, the addition
amount  theedoini s, PprEierapfyther 8FED. 060D iHI1DE Fhes 2L teTprse

pr ef erabl from0.Q01 to 30 mass. parts _an particularl eferably, from
0.01 th 1%%%@%%&& 3 aﬁSP%%SEt V‘p’)lr ertgi%be! ygUESél ?'6%18831 %’1011%5 n&gléﬁggrts,
based on 100-pBSs;paELS A1die, S@%_-e%rilftilc%elllyf,l ui€d ard/ ornsvRes; Cridd cal
fluid. In a case of using plural kinds of entrainers, the addition anount
referred trahpiejn(i$ a tet@dodrest fontiadielmgl bha sabecrifiecelt H vambunt of
using the entrainer in each of the 30 ranges_described above is

gppr opri 3F€ﬂ§OHe§P€§§éGré/§-i€§éh flarig Wéit't}'bp?cﬂdjrﬁﬁlf sOFf eEBFe A HEddEan be
.- .21 WD 2005/103184 5/.0083 F j wh
e A JE i Sl MPSEL e o

it is proﬁg y _ aseach o ower |im X ction
ef fecto cagubecpreybded suhffci eddyor Befaigebrdngineat he maryd at exhase

polymer into 5 contact with the sub-critical fluid and/or super-critical
fluid, a poettiratgenheopertatdioremenadpthenattylbtecabpbeetolivoethe or
acrylate-?%§egx%ggﬁgd of contacting the sub—critical‘fluid and/oxr
super-critical fluid not containing the entrainer and the
acrylate-base polymer and then contacting the sub-critical
15 fluid and/or super-critical fluid with addition of the
entrainer and the acrylate-base polymer, etc.

The entrainer after use can be used again by way of a
purification operation (for example, distilling operation,
adsorption operation, etc.). Alternatively, it may be used

20 again without by way of the purifying operation.

In a case of using the entrainer, the addition amount
thereof is, preferably, from 0.0001 to 100 mass parts, more
preferably, from 0.001 to 30 mass parts and, particularly
preferably, from 0.0l to 10 mass parts and, most preferably,

25 from 0.1 to 3 mass parts, based on 100 mass parts of the
sub-critical fluid and/or super-critical fluid. In a case
of using plural kinds of entrainers, the addition amount
referred to herein is a total mass for them. In a case
where the amount of using the entrainer in each of the

30 ranges described above is appropriately decreased as each

of the upper limits recovery load can be decreased.
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As the pretreatnent operation, the grain size of the acrylate-type polyner
in a solid state can be controlled 10 continuously or batchw se by using a
dry or wewvotygseiopishveri zi ng apparatus. Further, when cl 263iJP20050083%1 | S
necessary, classification nmay be conducted continuously or batchw se by
using a dry or wet type classifying apparatus. |In this case, an apparatus

havi ng both ul verization,15 nechani sm and classificatign nechani sm
g Baf 5 i3 W KoPh

t oget her 56 lBeCBESdWhEﬁetH (ﬁﬁﬂQEﬂ%ﬁrl 4 case whefg tRE grain size

of the acrylatig;Rase) patyoer vy excesabveby M@ddcd 0cpausse gibhiigelty in
the operation, a pelleting operation of a self-sustaining pelleting system
or forcedspefieiénglgystem 20 may al so be conducted. Further, as the
pretreatment operation, a prelimnary cleaning operation for the
acryl at e-base potfoee oPTridgAng ni HRE nueRTy3ahyaPedy propt¥rtE adfd(salt)

content ey becconducted, Eof exaupLe cheanl ngs Ry be gandustied iy 25

i"qui d or "sol under ~“nor mal” tenperat ure

and nor mag) RYESSHr @ re0RdickitaRntl Wpe@XaBY Gua WabSt i oRBL NANGk, @i dedinder
such a tenperafure condition as not causing the denaturation of the

acryl at e- tbaskepatypatethesenpailyinees (al so i ncl uding residual 30 cl eaning
solvent) in the acryl ate-base polyner after prelimnary cleaning can be
separ at ed fron1@ﬁetg€r?F§Féeatm§? W SIGd5CT03 e PETR P2BBBF 0083 base

pol ymer DY 151 00LNG8UD G Caly T Ul AN/ OF 2 BUPGL, CHLLCEA Ll | 0

accordance t he presen i aventi on. rther, al'so the
statq of phasen@bukhe eerWaiePBsSe PG} yWRANGSOh ddsyater |wdi dygaat e,

gel state, 5 etc.) before and after the conduction of the prelimnary
cl eani ng ppévatiohnygs awepapartscul aFiythem t edhebutclamidicreat strat 65 s
prEferrEdhecessary, classification may be conducted continuously or
batchwise by using a dry or wet type classifying apparatus.
In this case, an apparatus having both a pulverization
15 mechanism and a classification mechanism together may also
be used. On the contrary, in a case where the grain size
of the acrylate-base polymer is excessively small to cause
difficulty in the operation, a pelleting operation of a
self-sustaining pelleting system or forced pelleting system
20 may also be conducted.

Further, as the pretreatment operation, a preliminary
cleaning operation for the acrylate-base polymer of
containing much B-hydroxy propionic acid (salt) content may
be conducted. For example, cleaning may be conducted by

25 using a cleaning solvent which is liquid or solid under
normal temperature and normal pressure condition (for
example, water, methanol, etc.) under such a temperature
condition as not causing the denaturation of the acrylate-
base polymer. The impurities (also including residual .

30 cleaning solvent) in the acrylate-base polymer after

preliminary cleaning can be separated from the acrylate—A
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In a case of contacting the acryl ate-base polyner and the sub-critical
fluid and/or super-critical fluid, 10 they nay be contacted for an
appropri ave p@vioss4of tinme irrespective of the absence ecTpramenesddiof the
entrainer, by selecting the tenperature and pressure condition under

whi ch at |east a portion of O- hydroxypropionic acid (salt) contained in

the acrylalg;base. polyuer Jos (i Ssol ved, 45 dhe. { epperat upa ondigion i's,

pmﬁmamy, he Cr enperature,

preferablyrifiem ©18i40iR hbABSdhRBeCHiithCihet RERELAL WifE taﬂéd pr{é%retritCU! arly
preferably, fromO0.9 to 2 tinmes the critical tenperature of the entrainer.

For each phveheioanges,Futihamperallsan ttH20 dlale hast apin@@m' negf n thieew of
suppressing the denaturation of the acryl ate-bhase polyner et whil e the

| ower |infErYVyaraePaas EoﬁﬁﬁﬁFnéSPﬁlgléﬁPSP're&GBFHgSFﬁeeVo&& r 8@ ed  for
cool i ng 8{:8 | C%If%rr%sséﬁc? ceRditian. I 8y {18f5§¥>ﬂblc¥ﬁ @5 Qféﬂrﬁn%(}y 25

tines the crl pressure, nore prefera romO. tinesthe

critical pressuhg angberRaritdncul 8¢ ynpref qsaebimulafﬂqm Olﬁmwea times the
critical pressure, irrespective of the absence or presence of the

entr ai nerpowderedchtoetfet he praﬁgesedthe upper limt value has a neaning for

avoi ding 30 the necessity of _hi ressure sista i ch mak the
appar at us desi gnt®i £fi @R ¢, ‘%ﬂuéﬁp }%%BF lﬁ?r¥§?5%h?%§e p

2005/ 1031044PGHJP20RSI ORI, 2cTRR! ngnd Pyt el Lhe soluh i

0- hydroxyproplonlc aci tot e su -Ccriti nd/ or
supert@ri thegl mdy ubd. cBigddumi ofogonrimcippBopusaat| YherS®AOUES tamd ess,
5 preferably, 10 hours or less, nore preferably, 2 hours or |ess,
particul atryeppeféispl I 3they abBENTes o ramfafssice pPBf éh&ble}ﬂtrﬁhﬁﬁiﬁor

ess. Forbga%%l%ztagg'nﬁﬂgegempggature and pressure condition under

which at least a portion of B-hydroxypropionic acid (salt)
contained in the acrylate-base polymer is dissolved.
15 The temperature condition is, preferably, from 0.2 to
10 times the critical temperature, more preferably, from
0.8 to 5 times the critical temperature and, particularly
preferably, from 0.9 to 2'times the critical temperature of
the entrainer. For each of the ranges, the upper limit
20 value has a meaning in view of suppressing the denaturation
of the acrylate-base polymer etc. while the lower limit
value has a meaning in view: of reducing the load required
for cooling, etc.
The pressure condition is, preferably, from 0.2 to 60
25 times the critical pressure, more preferably, from 0.5 to
10 times the critical pressure and, particularly preferably,
from 0.8 to 5 times the critical pressure, irrespective of
the absence or presence of the entrainer. For each of the
ranges, the upper limit wvalue has a meaning for avoiding
30 the necessity of high pressure resistance which makes the

apparatus design difficult, while the lower limit value has
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upper limt value has a neaning for avoiding the necessity of a

| ar ge- si zed apparatus which makes the apparatus design 10 difficult, while
t he | owerwDizd108mue has a neaning with a view poi nt @CTgntdos/oisant

removal of O-hydroxypropionic acid (salt) fromthe acryl ate-base pol yner.
The amount of the sub-critical fluid and/or the super-critical fluid to be

used is ngtmgghﬁhguH_rl¥i%+g%ke%he %Qx%hxﬂﬁﬁafe%?;ﬁhhggf%§3%%%§§§gﬁ abl e

of obtai ning an arrmed acr e- base pol ymer p ty ance

with the jgoacesirali @8 eheOshydrexypEARI 8N1E dashd/ csakipeirh g ical

acryl ate-base polynmer. The specific amount of use is, preferably, 500 nass
parts or fessd.nore preferably, 300 20 mass parts or less and, particularly
preferably, 100 nass,6 parts ess hased on mas of the

t
acryl ate- base Pefyirele gé@LaSF tive & %Ythgoﬁ r i #ft L¢8Sue has
i | | f h . il h
a_mean NOoLDedl S 9 4he h%%‘i_fsea&fogéié,em%?%"?ﬁﬁre\’féxg%ﬁﬁz,c?ﬁchoup?' & the

| ower as "a nmeani ng providing a ient effect of

removi ng 18ssy g0y RE 0 1Y C pa@ifé ra®alt,) . 30henopecat | dasef Lodt asisthg the
acryl ate-base polymer and the sub-critical fluid and/or super-critical
fluid maypreéeaaplygf dormimuous pes ati 6nr sagh bafcHliserapdeat i die 30 or
bat chwi se operation, It is also preferred to conduct continuous .

mil (1 -5t agRDEK AP o edber T (HABIRS 10548 v0Es 5B8EFREa iEFEcs ity

PCT/ JP2005£008 cQr ti crylat.es y e s
sub-critigglg ?%%98 325?§r5§%%%??8?i9¥%§ﬁ P?%%% ?ﬁ%aggggﬁﬁgy‘cufféﬁp
mannero or dpafakhet, cwhieat tABnhewer Themappaaaies hber ac arfaddhigngritthe a

acrylate polymer and 5 the sub-critical fluid and/or super-critical fluid
is not patevcobarkyofi sufddcianpr skaoved gppiraidsorapriseioddiced@dd in

accordance Wi the PLARSLLY 9L LB 8" Vi Rer.

The amount of the sub-critical fluid and/or the

super—-critical fluid to be used is not particularly limited.

15 It may be such an amount as capable of obtaining an aimed
acrylate-base polymer of high purity in accordance with the
concentration of p-hydroxypropionic acid (salt) in the
acrylate-base polymer. The specific amount of use 1is,
preferably, 500 mass parts or less, more preferably, 300

20 mass parts or less and, particularly preferably, 100 mass
parts or less based on 1 mass part of the acrylate-base
polymer. For each of the ranges, the upper limit value has
a meaning in view of the decrease of the recovery load.
etc., while the lower limit wvalue has a meaning for

25 providing a sufficient effect of removing B-
hydroxypropionic acid (salt).

The operation of contacting the acrylate-base polymer
and the sub-critical fluid and/or super-critical fluid may
be any of continuous operation, semi-batchwise operation,

30 or batchwise operation. It is also preferred to conduct

continuous multi-stage extraction operation thereby
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base pol yner. Specifically, apparatus, for exanple, used in a
liquid-liquid extraction operation and solid-liquid 10 extraction

oper at i onwvoebves/108my al so be adopted. Mdire specificallypcrhewosnesBude, for
exanple, stirring tank, fixed bed type apparatus, transfer bed type
apparatus, kneading apparatus, single screw or twin screw kneader, etc.

Further, the _state of .phase (solid state, .liquid sta el 15.st.ate, etc.)
of the_apF?PE?Sébggetﬁgﬂy%%¥§§%F%r_a%%dpg%¥@ © con a%ﬁew%P%_F%é%E%aﬁ
sub-critieql;ifl uhdyARE/ Qusiper-ofiddicals1ufilgui dni Sandiowaidd Céhaiant
limted. In the production nethod of the adhesive for a dermal patch of

t he presemtnhByenti paralhelt reataent mahher.contact 20 of the acryl ate-base

pol ymer and the sub-critical fluid and/or super-critical fluid is not
particul arly |iFfeedPPaFafusxinpl €OntRELABY ChEe AFEYd 356 Preymey ties,

entrai ner gnd subcritical fuld ang/or svper-oritical Huld gay by

separ at ed i“Ngredient S r groups of ingredients.

specific gsﬁ?aﬁahngﬁal?‘st haghi deec! udesy fore @@y €, agpaRhBAd Ohaget tdang t he
conditions such that at |east a portion of the acry?ate-base pol ymer,
0- hydr oxypeapictrdc iaci ab¢saddnce i wpthi tthes mtdrerrtthanf f 3hehydrmsdygireopi oni ¢
acid (salt), entrainer, and sub-critical 30 fluid and/or super-critical
fluid is SaBst ARLVAGEs sePaFaf82byYt hePPEHREIHIS f orO% hEXEBRPEY atiitss and/ or

roesure ook tonitar Tt EA00 COBAIn PEBRI Gon] NEnd S TRALAL Ul GnARe! O

1in Ga ﬁul = %
pressure condition may set" plural st At Teast a portton of the
separgj edexitRgeedbant spapdtobni NgEEE] enta@r cuUpRsH My beddpeddagai More

Further, separating operation (for exanple, distilling 5 operation,
adsor bi ngsppeidticenlyet ctheynyiroslegpl | ddrbetvrrplee- usklrThegt Hisnlobt ai ned
adhesi ve %g&e%.dgégaLt§E2(ﬂgpparatus, transfer bed type apparatus,
kneading apparatus, single screw or twin screw kneader, etc.
Further, the state of phase (solid state, liquid state, gel
15 state, etc.) of the acrylate-base polymer before and after
contact with the sub-critical fluid and/or super-critical
fluid is not particularly limited.

In the production method of the adhesive for a dermal
patch of the present invention, the treatment after contact

20 of the acrylate-base polymer and the sub-critical fluid
and/or super-critical fluid is not particularly limited.

For example, the acrylate-base polymer, impurities,
entrainer and sub-critical fluid and/or super-critical
fluid may be separated into desired ingredients and/or

25 groups of ingredients. The specific separation method
includes, for example, a method of setting the conditions
such that at least a portion of the acrylate-base polymer,
B-hydroxypropionic acid (salt), impurities other than f-
hydroxypropionic acid (salt), entrainer, and sub-critical

30 fluid and/or super—critical fluid is substantially

separated by the control for the temperature and/or
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conprising an acryl ate-base pol yner according to the present invention,
may be used in this state as it is, or 10 grain size nmay be control |l ed by
further appl2zgezg3ispul veri zation or pelleting. Wil e theprarmezhogp@s si ze
may vary depending on the kind of the acryl ate-base polyner, it is
usually from 10 to 2000 m nore preferably, from50 to 1000 m and, nost
preferabl%%?fron1150 to 500 mor so in., 15 average parti.cle size, ggnce t he

t
adhesi ve S?HEeder%ﬁﬁ Eﬁﬁ?ﬁF?ﬁﬁ%ﬁn@%d/%ﬁchaFﬁ T80 PRE 88 eREYi Ment i on
has eXCG'ESEL;g&fQ;&E%ﬁfsta!_seaﬁﬂﬂaéggﬂ'£dp$9ty@ﬁisttﬁgpg@9a&5Q@duses as

descri bed Medi ci nes: for exanple, preparations for

per cut anegtgreabsnt pt i/ qar epanatdorstf ogrpepsuaesal babsosqgd | agaifl.l)

Medi cal aids: for exanple, cooling agent for affected_ part upon_,

t her nogenBsr§hegpundeheahtAgImedPeraEson t HEPapeGERERIL Spad Aiskigild®&9 | i quid

absorher, burn _healin 25, agent . 1) Cosnetics asi -dr.ugs; for
exanp&%, PREEAFASR! a§§8ﬁgﬁ68a88ﬁfgk§8ﬁ!tﬁ?ﬁ‘hegﬁynggpﬁggu&Fg;bggﬁgehealing
products. .LLVL-M scel | aneous goods: for exanple, heat renoving 30 cooling
sheet. The adhesive for the dermal patch according to the - 26 WO

2005/ 103184 PCTd&200584:8083%taimmventddiredisraisethr pref edalhngl wicatich a
range fromO0.1 to 20 mass% and, nore preferably, within a range from1%to
10% basedCenPEheingt i PR amshW adfe RS coRfokyiebn AReprdsed 48 t H&<der mal
patch. In_a cas

Tqui @ 1 oPBASERTT PORCRIArY ot gy CMmis (RESadha Vet Ay 6L T
honmbgenoug,, PR the 20t hghyhande | fcdiieamunt gged axeeeds 2@¥plthag
VISCOSItypulverization or pelleting. While the aimed grain size may
vary depending on the kind of the acrylate-base polymer, it
is usually from 10 to 2000 pm, more preferably, from 50 to
1000 pm and, most preferably, from 150 to 500 pm or so in

15 average particle size.

Since the adhesive for the dermal patch obtained
according to the present invention has excellent properties,
it can be applied to various application uses as described
below.

20 (I) Medicines: for example, preparations for percutaneous
absorption, preparations for permucosal absorption.
(IT) Medical aids: for example, cooling agent for affected
part upon thermogenesis, wound healing medicines,
therapeutical pad, surgical liquid absorber, burn healing
25 agent.
(ITI) Cosmetics, Quasi—drugs: for example, face mask,
packing agent, sun-turn healing products, acne healing
products.
(IV) Miscellaneous goods: for example, heat removing

30 cooling sheet.

The adhesive for the dermal patch according to the
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of the sol upon nolding increases, and the nolding or mxing with other

i ngredi ents becones difficult. 10 Further, upon shaping the adhesive for

t he der maWwo 2petiobisaf t he present invention into the der malr/Jpznshos3an

al um num conpound is added as a crosslinker with an aimof maintaining the
shape retainability of the adhesive |ayer or preventing "glue residue" to

skins. 15, The adhesi.,veness. can be canirol |l ed, optionally b changi ng t he
amount ofl?ﬁﬁngFﬁﬂiﬁ&nﬁ@ﬁﬁbo&ﬁffgﬁé#£¥UnVﬁ H%Bcgnﬁﬁﬁﬁ%aigr%?e?é?aggy added
within a sgnge feomQ 0lyto, 20%randy 10T &, pref.er ablungdl thidh aigange from
0.1 to 10% based on the entire anmount "of the conposition. In a case 20
where theladdbtiea anount esthiessambantOofil¥hecrospbisiking whetomssd

insufficient to cause webbing to the base agent. |If it exceeds 20% gel is
har dened escédsi vidxnalo paetleri ofht & tFRSAINBSEPerdSs FIOUHe BBRPOLISt i on.

The alum num c ound ipcludes, for exanple, alum num 25 chl orj de,

pot assquunﬁﬁﬁﬁm rﬂffrﬂmﬁl Eﬁ# aﬁ}/rﬂ“:frzﬁﬁﬁﬁ nEfﬁgﬁilﬁr a]feei,.leasa?%n‘ifﬁﬁnn% sl fgéeﬁg,ed
EDTA- al unj,pyip ) ugh pEmdaydr o 6e; v s 0diaw@y- hysf ogefce@nbeRat € on the
coprecipitates (for exanple, "KUMILI TE', etc., manufactured by Kyowa
Chem cal bbHast hgpn@g. ilft dthle amynbhetisedalangendn s20%catke aliwwomirny

stearate, alum num 30 allantoinate, synthetic hydrotalcite (for exanple,
" ALCAMAC' 01" AHTAMSEER' UPORYOWARENGt dNGRAAFSt uped bhe- mldigy or

200s1 103108, T UEEROBLODISSI Ko ChBLeRLl S, LL0), e
Chemjgal | ndust iy EQerlt didon akUBbAW hyds Odfd i rexamphe, ddi=ed
Al um num Hydr oxi de Gel 5-100", etc. manuf act ured by Kyowa Chemi cal
| ndustry fatcht af) ,tlad uprraamtadetvatng,iadi hdtoxyaleumamlanpabcheeteat e (f or
exanpl e, aighzgtmmégmggﬂ%ga%%uEgﬂkgyz§¥g¥abggggifgﬁeéngggﬁr%ncginﬁap"
maintaining the shape retainability of the adhesive layer
or preventing “glue residue” to skins.

15 The adhesiveness can be controlled optionally by
changing the amount of the aluminum compound. The aluminum
compound is preferably added within a range from 0.01 to
20% and, more preferably, within a range from 0.1 to 103
based on the entire amount of the composition. 1In a case

20 where the addition amount is less than 0.01%, crosslinking
becomes insufficient to cause webbing to the base agent.
If 1t exceeds 20%, gel 1s hardened excessively to
deteriorate the adhesiveness of the composition.

The aluminum compound includes, for example, aluminum

25 chloride, potassium alum, ammonium alum, aluminum nitrate,
aluminum sulfate, EDTA-aluminum, aluminum hydroxide, sodium
hydrogen carbonate coprecipitates (for example, “KUMULITE”,
etc., manufactured by Kyowa Chemical Industry Co. Ltd.),
synthetic aluminum silicate, aluminum stearate, aluminum

30 allantoinate, synthetic hydrotalcite (for example,

“ATLCAMAC”, “ALCAMIZER”, “KYOWARD” etc. manufactured by

- 27 -



etc.), kaolin, magnesium alum nonetasilicate (for exanple, "NEUSILIN',
manuf actured by Fuji Chem cal Industry Co, 10 Ltd.), and nagnesi um

al um nosiwpeatse103iBhe al um num conpounds may be either wargr2msbesbdie or
sparingly soluble. These al um num conpounds nmay be used individually or in
conbi nation of two or nore thereof and the conbined use of the water

sol ubl e al,um num_conmpound 15 and the | ess | ubl e al um num_conpound can
proceed i%VPWQI C@?gggﬁ'nk'ﬂau gfﬁ tﬁ8'foP§§r¥anda ﬁﬂgéﬁhgﬁy PES$1S ki ng
with the . and d j | aw ent Jin, t ainability
can be ob#géhgél?ﬂ a s:grggﬁkﬁgé'cxﬁgﬁ®§§ggglﬁnfg?s 2§§n§?§§€%£§§d§§§_

Speci fi ¢ Kgbwexamemesalnansietforcexanpde), i abnganin agiddosdkies (Fwah as

of calcium tin, iron, nagnesium manganese, zinc, and barium (for
exanpl e, e#PBEPUAY chlI'GHiigsl rskiesiwm cHyYeircgdde | roml al EmLOPeérri €tsul fat e,

magnesi um sul f.at EgT@-c | ciu EDTA- esi.u t anno chl.ori.de
cal ci uin cHPBBAACEUTSE OH 0¥ HHFphDSBREES, LOA-GIM iy dGer | phaSpiHER™
magnesi um, -garbanat @i_h?éﬁ:b'z! suhfiate, ARINESI Wltaltcat @o magnesim,
stearate, magnesiumcitrate), hydroxides (for exanple, calcium hydroxide,
bari um hydcoxCcdeALfagaesifanthyddobyd&yofvboChexdnplle ITndksSUVACo .etlcd . ,
manuf actured by Kyowa Chem cal 30 Industry Co. Ltd.), ferric hydroxide,
st annaous ekgd) oxik@®linet dragnesd e sa Leminenahps &l i sagaedifam exea® i or
exanpl e, .z ﬁg ,,2005/ 103184 PC%/JPZO&?/OOB 1 PKYOW@W%?‘ " ARAT" ,
etc. manuf 3ePUFEd by K@%ﬁ}égﬁﬁgﬁ%% | ®¥n ustty _e.mJL(f%ll.), g 1‘ll’sr;c‘ﬁ{:l%Ie_&%de, and
epoxy; ¢onpednds sugly aﬁagﬁégyi@ﬁe Heahddiald ity ethepe glayGelidhm
diglycidiyl ether, polyethylene glycol diglycidyl ether, propylene 5
gl ycol di gbypbdytsemher bepeliypeopykbéere goycdllediogl yeadyinglet serlubdtec. The
crosslinking agents may be used individually in combination of two or nore
t her eof . Thé&se™ aluminum compounds may be uUsed individually or in
combination of two or more thereof and the combined use of
the water soluble aluminum compound

15 and the less soluble aluminum compound can proceed initial
crosslinking with the former and subsequent crosslinking
with the latter and an adhesive layer excellent in the
shape retainability can be obtained in a short time.

Other <crosslinkers may also be added. Specific

20 examples include, for example, inorganic acid salts such as
of calcium, tin, 4iron, magnesium, manganese, 2zinc, and
barium (for example, calcium chloride, magnesium chloride,
iron alum, ferric sulfate, magnesium sulfate, EDTA-calcium,
EDTA-magnesium, stannous chloride, calcium carbonate,

25 calcium phosphate, calcium hydrogen phosphate, magnesium
carbonate, barium sulfate, magnesium silicate, magnesium
stearate, magnesium citrate), hydroxides (for example,
calcium hydroxide, barium hydroxide, magnesium hydroxide
(for example, “KISUMA”, etc. manufactured by Kyowa Chemical

30 Industry Co. Ltd.), ferric hydroxide, stannaous hydroxide,

etc.), oxides (for example, magnesium oxide (for example,
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Water is added for inproving the solubility of the acryl ate-base pol yner
and providing the viscosity. The 10 addition anount is from1l to 99.89%
In a casewotreo108184i s | ess than 1% since the effect of PcmaPzasnHesgot he
viscosity of the acryl ate-base polynmer is |owered, this causes a so-

call ed "gl ue residue" phenonenon in which the pol ymer reneins on rel ease

paper or skin surface to which the 15 der atc lie or, sg-cal l ed
PBack ¢ hr bgreah e orsRERERR Lant Bt nE<AURESEYE oo % ASRar e

per et o9 19l sEBLORSN U SUPDALI, Qe Othey BARdy ERnpoutase dthare the

amount ad e 't han in the

conposi ti ap ek hWaresenegl pasi t HQgZchdf{fLUS‘dt(m;rf at glp&ef@ﬁli diikeydisiilawer ed
to deteriorate the absorption to skins. Further, as the controller for the
cross-1li nRtthreﬁ@ﬂ-V@ﬁhygﬁée ogguaPe adiiaéycédg’éni etheird s®rEPYlsme

or gani avin C at i or coordi nat i ab| t i ons
ouohie CRTTEPTe Lt e PAPEORYL Ao H ket ¢ LB
acid, salj c a funma a ) C , | ei id,
acetic aC|gME%|so 'ﬁkn- EDT%hgurg%Qx¥??§?ﬂﬁ#§nlﬁeéggg aﬁ%%ﬁiéggaslﬁgﬁ? as
I nor gani cindéivdsusutlh as bydbmnhtmthOactdo plrospher icheaeiod,. sul furic 30

acid, nitric acid, and hydrobrom c acid can be used. Further, wth _an aim
of inproving thBagerubis if@@d%dfor Zignp 1Y i) 5 £ e 3 184 WET/ 1R 005/ 08391

h ivi h d f h
o neette R e e Tkt R Bk R0k o Bt s, be

bl endeg. IH@lE@thXHBhﬁtaEQOEQBﬁ 1 rel Wdegoof or 1gxamebee Ghilvene Qk¥000|
propyl ene glycol, 5 1, 3-butylene glycol, ethylene glycol nonobutyl ether,

di et hyl enéeglsyd:hlan tiRi, etdhiylcene-igd yeef)fectl df bilhgleneighyctble wididuoedriyc

alCOhOl)’o%l%%2rggry&%kgrggzgnggyyiégrigngg&gred this causes a so-

called “glue residue” phenomenon in which the polymer

remains on release paper or skin surface to which the

15 dermal patch is applied, or so-called “back through”

phenomenon in which the adhesive for the dermal patch

permeates out through the support. On the other hand, in a

case where the amount added is more than 929.89%, solubility

of chemicals in the composition is worsened and the

20 diffusion rate of medicines is lowered to deteriorate the
absorption to skins.

Further, as the controller for the cross-linking
reaction rate, organic acids, organic acid salts, and
organic bases having a chelating or coordinating ability to

25 metal ions such as tartaric acid, citric acid, lactic acid,
glycolic acid, malic acid, salicylic acid, fumaric acid,
methane sulfonic acid, maleic acid, acetic acid, disodium-
EDTA, urea, triethylamine and ammonia, as well as inorganic
acids such as hydrochloric acid, phosphoric acid, sulfuric

30 acid, nitric acid, and hydrobromic acid can be used.

Further, with an aim of improving the solubility and
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al cohol), erythritol, pentaerythritol (tetrahydric alcohol), xylitol,
adnitol (pentahydric alcohol), allodulcitol, 10 sorbitol, sorbitol

sol uti on,woenew/ 108184 ( hexahydri c al cohol), pol yglycerin a&ou/Jdzqos/oEpdiene
gl ycol. Among these, glycerin is particularly preferred in view of the
safety and the affinity with the acryl ate-base pol yner. Pol yhydric

al cohol s be used individually or.in conbinati of 5 re
t her eof . %@%efcgﬁV% Mt & Hgﬁy¥%%x%%l§ﬁy_ 1% ?C%%g?% éﬁ%mgﬁg% dgémggded.
The sol vent.s i nglude; o8 G0 €5 S@hyent sqh8£bR! @haMddt wWahes, diamsexanpl e,
nonohydri‘c al cohol's such as " nethanol; ethanol, propanol, benzyl al cohol,
phenetyl 281 vihgdhidd: , alsoips bpydy abeohdkndedobuTlyé métwhpiirihezytoabéshol

2- et hyl hexanol , cycl ohexanol , octyl alcohol, butanol, and pentanol,
ket ones siietladeaceforie SEABPHEY hFthstliafe KELROL, JRTPRELEVR, JdV6Rane,

di met hyl f orpam de. N-met hyl pyrrol i done, an | et I id wel | as
organ?b sﬁ1€2¥?gy%%n?nn92§F§¥é vﬁﬁqij%g &r §ﬁ@%kg§ g%%@ﬁg%%g¥atgtg%§"
crotan t of; o+ Y31 LQHS o edb ¢l Nes iean enediaied by, ushngylsge gdhesive for
t he derma l%at%h accg?ging to %he 8?é§%nsjq$?vention é%dytyp?cglbexanples
are shown(dehpiri¢a)al asrdl)costdnmeadsin, hy dricentisobmeang edsmiibydeic30

becr onet hasone gropionate, fl umet hasone, triancti nol oneg, triaqciﬁol?ne

acet oni deal€Ply@L] nop BHERT 1 FRbci RBPERBTYLhBHtOWD (555 FdTdg alcohol),

PCT/ JP2005/ 008391 t.oni,de, f LUOG] i
POPODt ondr B 20 A TPRFPERRRT or ial s co. e8P ERted 0ci g

cl obet asofY arimat or

glycalg sabisytaie, soebhybisabigylehs, mdnARAbNOhegaRplRic 20kbhdag, 5
sodi um tri net hi ne, naproxen, fenbufen, piroxicam triantinol one,

hydr ocor t bsbpel pcet abeanidndopedhadene gkercopr.of Bnongc &hesri ngpeerin
mef enam c acid, flufenam c acid, . .
is particularly preferred in view of the safety and the
affinity with the acrylate-base polymer. Polyhydric
alcohols may be used individually or in combination of two
15 or more thereof.

Other solvents than the polyhydric alcohols may also
be added. The solvents include organic solvents miscible
with water, for example, monohydric alcohols such as
methanol, ethanol, propanol, benzyl alcohol, phenetyl

20 alcohol, isopropyl alcohol, isobutyl alcohol, hexyl alcohol,
2-ethylhexanol, cyclohexanol, octyl alcohol, butanol, and
pentanol, ketones such as acetone and methyl ethyl ketone,
cellosolve, dioxane, dimethylformamide, N-methylpyrrolidone,
and dimethyl sulfoxide, as well as organic solvents

25 immiscible with water such as ethyl acetate and crotamiton.

Various medicines can be medicated by using the
adhesive for the dermal patch according to the present
invention and typical examples are shown below. (a)
corticosteroids: hydrocortisone, predonisone,

30 becromethasone propionate, flumethasone, triamcinolone,

triamcinolone acetonide, fluocinolone, fluocinolone
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i buf enac, | oxoprofen, tiaprofen, pranoprofen, diclofenac, sodium

di chl of enac, al cl of enac, | ornoxi cam oxyphenbutazone, 10 i bupforen,

f el bi nac,whevewioBme, bernoprof en, nabumetone, naproxenpcfrlnzdos/posadien,

fl uoci noni de, cl obetasol propionate, COX-2 inhibitor (etodolac, celecoxib,
rof ecoxi b, ninmesulide, neloxicam etc.), etc. (c) Antifungals:
clotrimzol e, tolnaphtate, econazole k 15 nitrat aonocqonazgl e nitrate,
tioconazo?%@?ﬁ?+%f@,?HE8F888§8%&¢§9ﬁ§?Q& X ﬁfggﬁgfélénﬁftFaPE?%?gggonazole
nitrate, ﬁf@ﬁf@@g@ég nitrate, pyrrolnitrin, pimfucin, undecylenic acid,
salicylic acid, siccanin, nystatin, exalam de, phenyliodoundecynoate,

t hi ant ol , (&) cl @it Oxi20l aleatsey hakbpeedis, tgdldemyician, avadj otilgcol
pentanycin, anphotericin B, etc. id Anti hi stam nes: antibiotic¢cs such as

t et r acycl $aklcwakecHhobhae, sl bRE ﬁ%@raﬁTﬁQHEQGiocﬁPBPhaéf sulindac,

chl or pheni ram ne, di phenyl. i m dazol_and chl or ni col , .
diphe%hyd?% "8, ¢ FgPﬁﬁéﬁPFaninenﬁ%fgé?%f et?ggﬁgyhévpnot%grgéé§FPVes:
Phenobar bi £ gl - 80P D t al nyaevelehabineal , dosazepam habepethdelin, etc.
(f) Tranquilizers: fluphenazine, theoridazine, diazepam flunitrazepam
chl or pr onegtoeroeer, 3fcfginindphyperneshansc ekodi difhefechoaicdanéd,

hydrochl ori de, pindolol, propranol, propranol hydrochloride, bupranolol,
2731 WD Poubenasi 84 orCPLPEEs05/ 5H8BY LR ndHARIPT BiRImo L OAEREE pi ne.

o (h Consive diuret s R . Dot a
At b of | ESECBEN LT T REnEat rakser T Raes 5Tk EpaEyahy o Pe R saat: ()
sul f atge, erYHBELENCI NEe 110N HF AMPRASIH Kl ac et Berfiop ryTest, hehbsineltiotesai ne,

benzocai ne, ‘et hyl
naproxen, flurbiprofen, fluocinonide, clobetasol propionate,
COX-2 inhibitor (etodolac, celecoxib, rofecoxib, nimesulide,
meloxicam, etc.), etc.
(c) Antifungals: clotrimazole, tolnaphtate, econazole
15 nitrate, omoconazole nitrate, tlioconazole nitrate,
ketoconazole nitrate, miconazole nitrate, .isoconazole
nitrate, sulconazole nitrate, pyrrolnitrin, pimafucin,
undecylenic acid, salicylic acid, siccanin, nystatin,
exalamide, phenyliodoundecynoate, thiantol, ciclopirox
20 olamine, haloprogin, tricomycin, variotin, pentamycin,
amphotericin B, etc.
(d) Antihistamines: antibiotics such as tetracycline
hydrochloride, diphenhydramine hydrochloride,
chlorpheniramine, diphenyl imidazol and chloramphenicol,
25 diphenhydramine, chlorpheniramine maleate, etc.
(e) Hypnotic sedatives: Phenobarbital, amobarbital,
cyclobarbital, lorazepam, haloperidol, etc.
(£) Tranquilizers: fluphenazine, theoridazine, diazepam,
flunitrazepam, chlorpromazine, etc.
30 (g) Antihypertensives: clonidine, clonidine hydrochloride,

pindolol, propranol, propranol hydrochloride, bupranolol,
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am nobenzoate, dibucaine, etc. (k) Antibacterial substances: benzal koni um
chloride, 10 nitrofurazone, nystatin, acetosulfam ne, clotrimnmazole, etc.
(1) Vitamvooovioseai n A, ergocal ciferol, chol ecal ciferolpCT/JemiDeNesas ne,
riboflavin butyrate, etc. (n) Antiepileptics: nitrazepam neprobamate,

cl onazepam etc. 15 (n) Coronary vasodilators: nitroglycerin, nitroglycol,

i sosorbidjnitrate rythritol tetranitrate, pentaerythritol tetranitrate,
propat yl nt't %Taio%tgbgf%Toiﬁiih?%%%ﬂ%%% ?’d?gﬁénhydranine hydr ochl ori de,

chl or pheniy amime, o di pheny | i i Hazote: 81 8ro2RihR) 48Nt bg@.s;%béﬁ%:ia_zide,
dext ronmet hor phan, terbutaline, ephedrine, ephedrine hydrochloride, etc (Q)
Sex hornosgies: Progesterone, estradiol, etc. (r) Antidepressants: doxepin
etc. (s) Antianginals: antiperspirants such as diethylamde, 25 canphor,
nitrogl yc&kl n, Ao pideshitrate, @RitYlidhest hetic GREFGE¥FEd ™ emor phi ne
hydr ochl orj de mor phi ne et hyl hydrochl oride r.phi ne ai ne
hydroghlo?%%%?tﬁi?%gg%%%’hydr%ﬁ'%%ﬁ% e%ncodé?ﬁgggﬁﬁspha?g&kﬂgﬁﬁygggéodeine
phosphat ex, f epLaRNnEEET at g cSuf entanyl, 30 neperidine hydrochloride, etc.
(u) Crude drugs: cork tree bark, pruni cortex, polygala - 32 WD
2005/ 10318#) PCTAIL2(06¢ DO8391 rbibtocabdeary, geenancehasem | e, ethyl
trichosanthis senmen, |icorice root, platycodon, apricot kernel, oriental
bezoar, aBhrehpdraateui ¢iberadnesi @ Faponica, bupl eurumroot, asarum
root, plantago se i m.cifug hi sen r.actyl .ancea
rhi zone, %fber%&g%?%g}é %i/es?s% %aﬁ{s@ésu'nsh?%%ggg@%lglg%ac%ﬂ%gr%ﬁ%ée
fructiys, hittbFhaskagepUhPYBatinphbopegsnltehehe, PENBkidatber, etc.
atractyl odes rhizone,

(1) Vitamins: vitamin A, ergocalciferol, cholecalciferol,

octotiamine, riboflavin butyrate, etc.

(m) Antiepileptics: nitrazepam, meprobamate, clonazepamnm,
etc.
15 (n) Coronary vasodilators: nitroglycerin, nitroglycol,

isosorbidinitrate, erythritol tetranitrate, pentaerythritol
tetranitrate, propatylnitrate, etc.
(o) Antihistamines: diphenhydramine hydrochloride,
chlorpheniramine, diphenylimidazole, etc.

20 (p) Antitussives: dextromethorphan, terbutaline,

ephedrine, ephedrine hydrochloride, etc

(qa) Sex hormones: Progesterone, estradiol, etc.
(r) Antidepressants: doxepin etc.
(s) Antianginals: antiperspirants such as diethylamide,

25 camphor, nitroglycerin, isosorbide nitrate, etc.
(t) anesthetic analgesics: morphine hydrochloride,
morphine ethyl hydrochloride, morphine sulfate, cocaine
hydrochloride, pethidine hydrochloride, codeine phosphate,
dihydrocodeine phosphate, fentanyl citrate, Sufentanyl,
30 meperidine hydrochloride, etc.

(u) Crude drugs: cork tree bark, pruni cortex, polygala
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henbane | eaves, Sesel eas radi x, ephedra, chilly pepper extract, etc. 10
(v) Ohers: 5-fluorouracil, dihydro ergotam ne, fentanyl, desnopressin,
di goxi n, wetoeyiwprsam de, donperi done, scopol am ne, scoporar2008008391

hydr obrom de, as well as animal drugs, hypnotics, therapeutic drugs for
circulatory systens, brain nmetabolism activating drugs, bactericides,

enzynme 15 preparations, enzyne inhihitors,. living.hbody d S
(ponpept?g% T dFEGSeFSr kEFATES s, © %ﬁ%l%ﬁniﬁgﬁ%ﬁﬁé??%Hg rug§§TGéner a

anest heti €5.,a0LLapXhH et YpdEHg8oa88t NEBri Pesekeahbel 0¥ rdbHE8] bezoar,
ant i par ki nsoni sm drugs, chendt herapy drugs, antiparasitics,

ant i - pr ot 8zl sanfieavsttatiics, cdrediidtsdni csja@thista nul anplantithypmobit¢ dr ug,
drugs for habitual addiction, herbal drugs, radi opharmaceuticals, drugs
for urogedPREID JiQfh aRda@t@go hypegr yceitslifagt i Hide R ugsenglags for

hai rs,. sequestering dr antiperspirants, tranquilijze nti-hl oQd
coagul5ant%Ergﬁfﬂ(ﬁgﬁﬁa#%@&eaa ilgzgu L %uéb%a%g#?%%hgé 8}{ g.’ \%gr(;ﬁ(r% nor e
kinds of drugsudgseriibedeaheyensafiige ¥sadtapt i grakhy 1irigembinatison.
Preferably, the fornulation ratio of the drugs is fromO0.01 to 30 mass%
and, prebphabbygo toulRér magshdialsied druktehe enrttineetydsslesf the zo3@,
adhesive for the dermal patch. In the adhesive for the dernmal patch of the
present benBangp bepved 03183 PEFY PARE 008 8P e GfrentGhdn Lt % h@SBPGE can be
incorporatggrin thgtétage of solution, in the stage of gel suspension, or
after agiﬁg ?SF’crosé-linking reaction. A suitable nethod is selected in

accoridancey\ t hotherphysiealiopbapeely, oliiharar eggodamInpar treh@ b6 1,

nmedi cated, an ained releasing rate, etc. Further, adjuvants for pronoting

t he absor@gesnopoéssinugs cdigdeimdded mefive ladjnamints i ncldegwe rfigionexanpl e,
scopolamine, scopolamine hydrobromide, as well as animal
drugs, hypnotics, therapeutic drugs for circulatory systems,
brain metabolism activating drugs, bactericides, enzyme

15 preparations, enzyme inhibitors, living body drugs
(polypeptide), drugs for keratosis, dopes, antineoplastic
drugs, general anesthetics, antianxiety drugs, asthma /nose
allergy drugs, antiparkinsonism drugs, chemotherapy drugs,
antiparasitics, anti-protozols, hemostatics, cardiotonics,

20 stimulant/antihypnotic drug, drugs for habitual addiction,
herbal drugs, radiopharmaceuticals, drugs for urogenital
organ and anus, hypoglycemics, antiulcer drugs, drugs for
hairs, sequestering drug, antiperspirants, tranquilizers,
anti-blood coagulants, antirheumatics, antigouts and

25 anticoagulants.

Two or more kinds of drugs described above can be
used optionally in combination. Preferably, the
formulation ratio of the drugs is from 0.01 to 30 mass% and,
preferably, 2 to 20 mass% based on the entire mass of the

30 adhesive for the dermal patch.

In the adhesive for the dermal patch of the present
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keratin softening drug such as ethyl alcohol, isopropyl alcohol,

n- but anol, 1, 3-butane diol, propylene glycol, 10 pol yethyl ene gl ycol #400,
pol yet hylwoeoglywssh #200, pol yethyl ene gl ycol #300, polpgetiryiogne3giol ycol
#600, polyethyl ene golycol #1500, polyethyl ene golycol #1540,

pol yet hyl ene gol ycol #1000, polyethyl ene gol ycol #4000, polyethylene

gol ycol #6000 ol yet hyl ene gol ycol. #20000, 15 pol yet hyl.ene ol #35000,
gl ycerin, 1R¥Stah?ton,t en%??g 5%5%?,lBﬁ@%?PEF%?Fya$£oﬁ%%, %?%%§|8§§

C?rbonatesol@@fdﬁQOQ%FQﬂﬂi1SQ£QQa%Q!1e§@|5ﬁ¥%éﬁsﬁéhg1cﬁJ'@ﬁE@ﬁﬂaging

di met hyl sul f oxi de, dinethyl acetam de, dinethylformam de, diisopropyl
adi pate, dboet bybssebanateg ethyltiloaur afe,s 20 didmm|neathed zba, stlgeltaayl
azacycl ohept ane-2-one (GACH), fatty acid_dial kyl ol anide salic%lic acid

derivativel @GCERTIERESsUVEER, ThemeeRamt S2 S uBKORS TEr rof i dbife CEMBox i ¢
i d, f t . | | 100 , | hyl
aci d, , suriapt pnts. such, as.pfopyheng, ghyeoh yungal eale, gl yoxyethyl ene

t
sorbigﬁnepﬁﬁ o] rorfane nonost eara glycerin

nonost earat e, esteFSesHUCh BSivdrePr esy! godustialse, tand Lbedhytisebagat e,
hi gher al cohols such as oleyl al cohol, stearyl alcohol, and | auryl

al cohol , dfaygsy caoi dsesucileas. sThar iadianiahthexandudeaci thr nexanpile, aci d,
decanoi ¢ aci d, dodecanoic acid, tetradecanoic_ acid, 30 hexadecanoi c _acid,

oct adecanbPEaBERd, S @R Dt | XUgnSUFR n@iS cCRBYE, 3Pl bASOPEGRYdunds
and sur fagi ants sucl .34, D 2005/ 103184 BCTHIP2005(008391 cag.mnt ol

ment hone, “T'Iiohehe, "prnene,  pi pefitone, terpinéne, i nol e t érpi nol ,

and caf vegbiyatiilkaey B suaogs abbaptehpledenmetdiycsul f ariode,
di ret hyl ~acetam de, dinethylfornmam de, diisopropyl adipate, diethyl 5
sebacat e, pel igthyhenat e, glvared! i n#3@afd eippdiyetdmyd encopt gohatdy, d&dI0/ng

g?fcgsoffggégggﬂ§ﬂéﬂgg|$ny§§fph§{506?' péf§¥§ﬁ§fgﬁé;’§gﬂ§é%i a%q%@%,Oil’
polyethylene golycol #1000, polyethylene golycol #4000,
polyethylene golycol #6000, polyethylene golycol #20000,
15 polyethylene golycol #35000, glycerin, crotamiton, benzyl
alcohol, phenylethyl alcohol, propylene carbonate,
hexyldodecanol, propanol, salicylic acid, allantoin,
dimethylsulfoxide, dimethyl acetamide, dimethylformamide,
diisopropyl adipate, diethyl sebacate, ethyl laurate,
20 lanolin, weizon, 1l-gelanyl azacycloheptane-2-one (GACH),
fatty acid dialkylol amide, salicylic acid derivative, urea
and sulfur, humectants such as pyrrolidone carboxylic acid,
surfactants such as propylene glycol monooleate,
polyoxyethylene sorbitane monostearate, sorbitane
25 monostearate and glycerin monostearate, esters such as
isopropyl myristate, and diethyl sebacate, higher alcohols
such as oleyl alcohol, stearyl alcohol, and lauryl alcohol,
fatty acids such as stearic acid, hexanoic acid, nonanoic
acid, decanoic acid, dodecanoic acid, tetradecanoic acid,
30 hexadecanoic acid, octadecanoic acid, oleic acid, and

linolic acid, terpene-base compounds and surfactants such
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persic oil, peppermint oil, sesane oil, soybean oil, mnk oil, cotton seed
oil, corn oil, safflower oil, palmoil, 10 eucal yptus oil, castor oil,

| i qui d paweafzbesno3sasel i ne, squal ene, squal ane, and | anecirap2gehissmg agent
such as carboxyvinyl polynmer, and neutralizing agents such as

di i sopropanol am ne. They can be bl ended each alone or by two or nore of

them The_ bl endin nmount i referaply 15 fro to 5 based
on 100 ned3 p5F¥§9%$”theme %ﬁg%%rti?%w?P%ﬁ%m/S#HF%%EBking§§§ﬁ§?§@?hg
property,+&tfinedde deBhiake) uskhgihbe, adesi vark@ioit,header makrpat ch
according to the present invention can be blended wth additives

exenpl i f i &gebies owisdl ectd velly anitidiing addaedgeyl20snétfodétieri odamehbgyihe
adhesi ve performance with an _aim of devel oping the characteristi&i urt her,

or i nprovd¢RtamEde f aBtPEERYSAOERARSAG) NG P EEARY lank tHRE Guali- £y 2 Ydnd
|npro§ﬁg§$%%$$%5%$? g%%gﬁ;;'?%ykk%eand the stability,of he, medigiyne in

the a r$turizers: gl ycerine, progyl ene §lycol,
sorbi tol, opd; Saduty) 86 Pl ¥§Ohgedt s PyiER! hgoRENnERHDOXKHI @aﬁth;r, sedilum
| actate. etc. (2) Astringents: citric acid, tartaric acid, lactic acid,
al um num thoeddental smchurmsubimted ailantel hivehldrle SBudybHidxpidlum num
all antoin dihydroxg al um num_ al m ni um phenol sul fonate, zinc¢. para-phenol

(4

sul fate, RFREISUPE e PerpeImingn obbs/ $65388 P@/'J%G%?%Sgégt' O num
cnl or ohydf ppx! 8. ¢ 8hC-od3) {;@fecg%%srqippl youde Guakoonal s sueh 81,
ol ;7 1, 3- gl'ycol, I

gl yceri ne,” " propyléene glyc but ylerfe sorbitol’

pol yqroyceéﬁaglyﬁghyetm,enet:agdwxol oidnd diipfary! eaeaginiegl , vasbne,
ingredients such as sodiumlactate, water soluble polynmers such as

hyal ur oni sqael ene cold aelane nueawbl yeacdhari deslland ch@pidk oitudh s@sfuri c

aci d. _
carboxyvinyl polymer, and neutralizing agents such as

diisopropanolamine. They can be blended each alone or by
two or more of them. The blending amount is preferably

15 from 0.1 to 5 mass parts based on 100 mass parts of the
composition in view of the skin stimulating property, etc.

The dermal patch using the adhesive for the dermal
patch according to the present invention can be blended
with additives exemplified below selectively within a range

20 not deteriorating the adhesive performance with an aim of
developing the characteristics further, or improving the
fabrication or molding property and the quality, and
improvement for the dispersibility and the stability of the
medicine in the adhesive layer, etc.

25 (1) Moisturizers: glycerine, propylene glycol, sorbitol,
1,3-butylene glycol, dl-pyrrolidone carboxylic acid, sodium
lactate. etc.

(2) Astringents: citric acid, tartaric acid, lactic acid,
aluminum chloride, aluminum sulfate, allantoin <chloro

30 hydroxy aluminum, allantoin dihydroxy aluminum, alminium

phenol sulfonate, zinc para-phenol sulfate, zinc sulfate,
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(4) Thickening agents: natural polynmers such as gum arabic, traganth gum
| ocust bean gum guar gum ECO gum 10 karaya gum agar, starch,
carrageenan2o@/gdrsiuc aci d, alginate (for exanple, sodi umcaligzaosb@sp9l
propyl ene glycol alginate, dextran, dextrin, anylose, gelatin, collagen,
pul I ul an, pectin, am no pectin, sodiumam no pectin sem glyconate,
chitin, alpum n, and, casein, seni-syn%getic 15 pol yners such as

pol ygl ut & CUHRTY, CHEP YRR PP X AR i C et hyl cel | ul ose, ethyl cell ul ose,
propy! Ceg ! Osfﬁnmgi%ts met hyh eelihylose, s oxyuehhyds cghlukesge  hydroxy

propyl c ul ose, oxy propyl “methyl cellul ose, carboxynethyl starch,
al kal i nmepabpgaehoxymeiihydolcel | ullgsebuadKadne met all y201cel | usosbisollf at e,
cellul ose graft polyner, crosslinked elatin, cellulose_acetate phthal ate,
st ar ch- acpgl ygraeedingr apelpetiybene pﬁf HaPic akfddaRk9BYi-8BSnHdifPréd

gel ati_n, d succinjc acid-qg?ified el.atin,. _and

, t het. | h
as poPyvi at B et yWiHYE &t r S gﬁb,lﬁgFfJ%%SIw%%%%ég%ﬁﬁggp%er?uc

carboxy v, gy&mQPéynersughnyl Ry rol iylone, roretdy! ageyhpte cepehygen, viny
pyrrolidone = styrene copolyner, vinyl pyrrolidone - vinyl acetate

copol ynernucapoysacehat bdes( nehll) asopdirciatndsudpokyrercidnd pol yvi nyl
acetate - crotonic acid copolyner, N-vinyl_ acetam de type 30 polymer such
as N vi nyl4hcet B ckerings| 2aRkRES pr odabirah ReLHPPr R vPHEPacéfanidy& type

oo et e, MM 0 2CRBLAOBIRS ORI FRES OSEhe v
crosslg nkegdypyodugln, Polayit-aconitgrasi d, cpotydysaiaxyet Bybiaceyl ated, .
pol yacryl am de, acrylamde-acrylic acid copolyner and styrene-maleic acid
5 anhydri degtnpbbyneEor (amaoki f sedsunadigsines avat eprapglesuehgdycsill i cone
rubber, alginate, dextran, dextrin, amylose, gelatin, collagen,
pullulan, pectin, amino pectin, sodium amino pectin semi
glyconate, chitin, albumin, and casein, semi-synthetic
15 polymers such as polyglutamic acid, polyaspartic acid,
methyl cellulose, ethyl cellulose, propyl cellulose, ethyl
methyl cellulose, hydroxy ethyl cellulose, hydroxy propyl
cellulose, hydroxy propyl methyl cellulose, carboxymethyl
starch, alkali metal carboxymethyl cellulose, alkali metal
20 cellulose sulfate, cellulose graft polymer, crosslinked
gelatin, cellulose acetate phthalate, starch-acrylic acid
graft polymer, phthalic acid anhydride-modified gelatin,
and succinic acid-modified gelatin, and synthetic polymers
such as polyvinyl alcohol, polyvinyl pyrrolidone, polyvinyl
25 methyl ether, carboxy vinyl polymer, vinyl pyrrolidone -
ethyl acrylate copolymer, vinyl pyrrolidone - styrene
copolymer, vinyl pyrrolidone - vinyl acetate copolymer,
vinyl acetate - (meth)acrylic acid copolymer, and polyvinyl
acetate - crotonic acid copolymer, N-vinyl acetamide type

30 polymer such as N-vinyl acetamide crosslinked product, N-

methyl-N-vinylacetamide type polymer such as N-methyl-N-
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pol yi soprene rubber, styrene block copol yner rubber, acrylic rubber and
natural rubber. 10 (6) Anti-itching agents: canphor, thynol, nenthol,

pol yoxyetwol2eoseiobmur yl et her, anti hystam nes and et hyl arcmoP2doenmsost e. (7)
Keratin softening and peeling agents: sulfur, thioxolone, selenium
sulfide, salicylic acid, and resorcin; 15 etc. (8) Erroneous intake

t | (
Bowtery 1E it 4G don e Bhere. BARSHbe Bor PPfeTaer Bt Ene i
carbon bl acky dijal,QaHEeolS @afildL &ﬁgssiﬂnkéenp%c%t ,cabgi ym-saphepat e,

hydr ot al ci te talc, glass, kaolinite, bentonité, netal soap, aerosil, mca
titani UmacJtH_,Sm.lt hpmmmottrdmmfy]sh scakeylaekg., zi polpamdglamldet ani um
di oxide, etc. (10) G| raw naterials: alnond oil, olive oil, hardened 25

oi I, camedinlanidetartvtiei PCifosPRabymsy | apdl mitoienasde Isks, 2Ghal e wax,
Ianolln rn andelilla wax, |IC]UId paraffin, vasellne

m croérys?@ﬂ‘%fe WX’ p%&%ﬁh squal ene, lauric acid, nyristic acid,

pal mtic agjd, raleafiorac daqh89582r g tagiid sl ejveraci ds | aunieoakcohol ,
30 cetanol, stearyl alcohol, oleyl alcohol, octyl dodecanol, choresterol,
hexyl decaudber white sterol, cetyl lactate, - 37 WD 2005/ 103184

PCT/ JP2005/ 008391 i sopro&gl nyristate, hexi | aur at e, r| st r| state,
|sopropylpc|?ﬂa§}’¥ﬁffl%ﬂ€%neocﬁf§ﬂ Gé‘decafr?@frﬁ’ﬁﬂl sbapek blﬁoﬁo ®ara B acao oi |,

j oj oba oi ] &gijg(gh%% eg%o;m VQ&PQP 19k}>ﬂ>erm nk oil, yolk oil, ceresin oil,

paraffin aci d, rsopr opy adi pat e, octyl dodecyl nyristate,
octyh o dogdecyl mleatescrnychalgsiiyol demrr, et cthidbl,Sur haatasts:

ani oni ¢ surfactants such as |auryl
polyoxyethylene lauryl ether, antihystamines and ethylamino
benzoate.
{(7) Keratin softening and peeling agents: sulfur,
thioxolone, selenium sulfide, salicylic acid, and resorcin;
15 etc.
(8) Erroneous intake preventive material: red pepper
powder, red pepper essence, etc.
(9) Powdery raw materials: montmorillonite anhydrous
silicic acid, gypsum, carbon black, diatomaceous earth, red
20 iron oxide, calcium carbonate, hydrotalcite, talc, glass,
kaolinite, bentonite, metal soap, aerosil, mica titanium,
bismuth oxychloride, fish scales, etc., zinc powder,
titanium dioxide, etc.
(10) 0il raw materials: almond oil, olive o0il, hardened
25 o0il, camellia oil, castor oil, wood wax oil, palm oil, bee
wax, whale wax, lanolin, carnauba wax, candelilla wax,
liquid paraffin, vaseline, microcrystalline wax, ceresin,
squalene, lauric acid, myristic acid, palmitic acid,
stearic acid, isostearic.acid, oleic acid, lauric alcohol,
30 cetanol, stearyl alcohol, oleyl alcohol, octyl dodecanol,

choresterol, hexyl decanol, white sterol, cetyl lactate,
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sul fate ester salt, polyoxyethylene alkyl ether sulfate salt, alkylbenzene
sul fonate salt, polyoxyethylene alkyl 10 ether phosphoric acid,

pol yoxyetwol2eosei0aisky| phenyl et her phosphoric acid, N aegrarooso@sdd salt,
sodi um stearate, potassiumpalmtate, sodiumcetyl sulfate, sodiumlauryl
sul fate, triethanol am ne pal mtate, sodium pol yoxyethylene |[|auryl

phosphate, sodium acyl .gl.utamate, and surfactin, . lonj tants
such as tﬁﬁﬁ%ﬁ%&#ﬁlﬂ#&ﬁﬁ%ﬁqﬁﬁi gﬁgetgﬁFﬁﬁgghlo?&gé%%gged?gf§?#%ﬁ%fhyl
ammoni um chd.ord.dey  dhshearyk, di peihy! pmRMaHBICchl Ryt 08: 2 ead sbaagyl

di met hyl  benzyl™ anmoni um chl ori de, "and anphoteric surfactants suc as

al kyl di argtneetdiyd, gbyechne diyigr oghijoba deil2- abkype Ns2@éd oil, avocado
carboxyne{gyl-hkhydrpxyetgzl i mdazoliniumbetain, Lauryl dipmethyl am no
acetic ac?dlbetih, okhd YeEFt Py %%ﬁ?%h?cOl%urP%Eﬁgﬁ%nsﬂéﬁ'a@eBS¥98I fatty

acid ester,. glycerine ngst ear at e, philic y P noo ,

et hyl ne_aiﬂgtoﬁfﬁ%HE%ngrggé?aEFopy?gﬁzng§¥%‘*ﬁ%n§§?3§$§$§? Zéggggbitan
fatty acigh&stel o POAYOXYStAYERNES0 Dbt ap1éatty 6l d ester,

pol yoxyet hyl ene fatty acid ester, polyoxyethylene al kyl ether,

pol yoxyet hyl eneswat kadtgphenol enhenicpobypofypethyitene ssohbi esl fatrylacid
ester, N- acylamno acid ester, sucrose fatty acid ester, 30 aIE¥I | am de

faéty ?ciﬁu 1%T,‘%ﬁﬁybxﬁéﬂﬁylaﬂ%%éﬂxﬁ?E?Bi?nepd?VS&%efﬁ?F&ha?B Pafol i n
an ol yox I - 2 10
R S e e T S L i

castor 0it° I"ori n W 1 Ton i'ron oxXi

I roniexi degnatt Wgﬂ&i&aéaaa,blmkyoﬁwWMe hydnoxigtesnyihr ethem oxi de,
tar pignment, |lake, Red No. 2, 5 Red No. 3, Red No. 102, Red No. 201, Yell ow
No. 4, Yebhosphdboic5adBldur KoacylaBloe Neid, sele, (sk3}ivmer stmesatglant

perfunmes such as nustered oil, oran

potassium palmitate, SOdl%% cetyl sulfate, sodium lauryl
sulfate, triethanolamine palmitate, sodium polyoxyethylene
lauryl phosphate, sodium acyl glutamate, and surfactin,
15 cationic surfactants such as benzalkonium chloride,
benzetonium chloride, stearyl trimethyl ammonium chloride,
distearyl dimethyl ammonium chloride, and stearyl dimethyl
benzyl ammonium chloride, and amphoteric surfactants such
as alkyldiaminoethyl glycine hydrochloride, 2-alkyl-N-
20 carboxymethyl-N-hydroxyethyl imidazolinium betain, lauryl
dimethylamino acetic acid betain, and lecithin, nonionic
surfactant such as polyol fatty acid ester, glycerine
monostearate, oleophilic glycerine monooleate, ethylene
glycol monostearate, propylene glycol monostearate,
25 sorbitan fatty acid ester, polyoxyethylene sorbitan fatty
acid ester, polyoxyethylene fatty acid ester,
polyoxyethylene alkyl ether, polyoxyethylene alkyl phenol
ether, polyoxyethylene sorbitol fatty acid ester, N-
acylamino acid ester, sucrose fatty acid ester,
30 alkylolamide fatty acid ester, polyoxyethylanated sterol,
polyoxyethylanated lanolin, and polyoxyethylene hardened
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oil, pepper oil, jasmne oil, cedar oil, calanus oil, terpine oil, orange

flower oil, rose oil, eucalyptus oil, 10 linme oil, lenon oil, Japanese
ment hal oW0D 2aesdiossgenarie oil, aninal perfunes such asPoWaR2008108391,
castoreum anbergris, hydrocarbon perfumes such as bronostylol, pinene,
and |inonen, alcoholic perfunes such as benzyl al cohol and 1- nenthol,

ester type erfungg such as ethyl acetate and 15 nethyl salicylate,
al dehyde ??% O%é?* hes such as benzal dehyde, and salicyl al dehyde, ket one

type perfumes &Ucd 85y CagRALE: RAEIA0RE. i fBisKoketiene reandi dorepkhaas, et her
type perfunes such as safrol, phénolic perfunmes such as thynol, |actone
type perfhhesk acieht yeiger f unksramehias, 20cpheoy| héetke achdomany

ni trogen conmpound type perfunmes A such as indole,

. etc. (14 -ray cut-off
agents: beySEpReHone CREPIAETs RPH 4y AR - P4 IS gor a%éHQ%“%ﬁﬁﬁQNi ul M 40,
benzoi_c i eries _such.as ol zgl.e e Ti puvi nitrile
25 sePiegﬁ%%cﬁoéngnﬁﬁu qk@? : uﬁe%egeﬁbés§?&éh%§gﬁ%ﬁ%§%?'Lgl lf%%?ggmno

aci d serigs, syichaas-Ne9, He| igpap Gvez}astE, 2-

hydr oxy- 4- met hoxybenzophenone, octyl di met hyl param no benzoate, and et hyl
hexyl par ab®}t haxgr Cimemnapbansapécyimes avcd serinestebedzofdy ansasdei es,
cumarine series, and 30 azole series, gtc. %%5 Antiseptic sterilizers:

aci ds spc%ih§ RepRAT &dild, ?53@9FGV[P§ 05/ 983 4‘?%57J§§66§%5b8§§%’
salloylicage, ?Sgﬁg;gﬁ@g{ﬁ:%f&% 52101 ¢oael hAnd BaLheypRaLdoias well

as salts h as eno chlorocreso or oxyl enol
i sopriepyl rekdybiphenshon 6€3Pr ghpanespheeytphenclil pnaxybeemairdeaciid,ester,

phenoxy 5 ethanol, thynol, hinokitiol and thioxolon, hal ogenated
bi sphenol answeh psrhivrashlsoichplrenantgits 2CUvat - t EREAPERBNR' ATRPEHIERY /
di phenyl ﬁ;ggééagggge ggr Sﬂggs gH& ags bromostylol, pinene, and
limonen, alcoholic perfumes such as benzyl alcohol and 1-
menthol, ester type perfumes such as ethyl acetate and
15 methyl salicylate, aldehyde type perfumes such as
benzaldehyde, and salicylaldehyde, ketone type perfumes
such as camphor, muscone, musk ketone, and l-menthon, ether
type perfumes such as safrol, phenolic perfumes such as
thymol, lactone type perfumes, acid type perfumes such as
20 phenyl acetic acid, and nitrogen compound type perfumes
such as indole, etc.
(14) UV-ray cut—-off agents: benzophenone series such as
ASL-24, Cyasorb UV-9, and Uvinul M-40, benzoic acid series
such as Salol, azole series such as Tinuvin P, nitrile
25 geries such as Uninul N-35, urea series such as Ancour UA,
paraamino acid series such as Neo Heliopan Give tan F, 2-
hydroxy-4-methoxybenzophenone, octyldimethyl paramino
benzoate, and ethyl hexyl paramethoxy cinnamate, salicylic
acid series, benzofurane series, cumarine series, and
30 azole series, etc.

(15) Antiseptic sterilizers: acids such as benzoic acid,
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trichl orcarbanilide, hal ocarban and nonoet hanol am de undecyl enat e,

quat ernary ammoni um conpounds such as 10 benzal koni um chl ori de, al kyl

i soqui nolwoi2oenvtossai de, benzetoni une chl ori de, and cet yCTapzGosiDOs3UM

chl oride, anphoteric surfactants such as | auryl-di(am noethyl) glycine,
2-pyridinethiol-l-oxide zinc salt, gluconic acid, chlorohexydine, thiram

N-trichloro th i%hé%ﬁ )CéﬁﬁyggéggﬁFg%% %czﬁﬁ;gfrq%ﬁylnld ag@d oric

chl or obut® nor oguai areti ¢ aci d, guai acum

Off'C'naléél%Pr%Byhmgﬁi'@%eeé%ﬁg4hm@&@éxamﬁaanolﬁléuhmlhﬁﬁrﬁxgnbgluene
(BHT), tocopherol (vitamn E), 2,2'- nethylenebls(4 met hyl - 6-t-butyl)

phenol , eﬁhioﬁmbfégblﬁhelahﬂngoagéehsl edeU&ngqggkmﬁﬁwphatephhaﬂaneta-
phosphate citric acid, tartaric_acid, gluconic acid, etc. (18) UWV-ray
scatterln@e%@’é@%%r prpbﬁnwhﬁnaér RaGrvReRFdict Atd (a9jepH RAPDSEYr s:

al kal s, SO ExRrPl e Rl L etal (25 hydioxides.opbkal | ng, sach. ot al

hydro;l 2con ary-or ertlary a

Secondaryblgﬁhéﬁéisaéucﬁlggn@éx96h98§oﬁuéﬁea§n§09;mnuhydfeéh@@ro ~potassi um
hydr oxi de, cal ci um hydroxi de, nagnesium hydroxi de, ammonia, aqueous

ammoni a, hydedkmanol dapheryl di nethyt, ani aeid80 dcempyundﬁinesuchineahyl
am ne, trletgg am ne, _triisopropanol am ne, trisodi um phos di sodi um

- 40 WO 9pd &@quﬁb¢@ﬂ13¢9005/@@é@@frbﬁ?drogﬁﬁjpho?BHQ?EhagPEBWé9§|um

hyd h di I
e i et R B S R

tartamn c B@hﬁlalk@ﬁitﬁ ackihodaeol i qiagid, hydeahloaring i acbedomaider,i ¢
acid, malic acid and phosphoric aC|d as well as acidic or alkaline
polyners aeezatsoiused ch&buddﬁg, fagd esedripl e, pargilhincuamci ¢hlpoliygl ut ani c

acid, polyaspartic acid
P gmpgoterlc surfactants such as lauryl-di (aminoethyl)

glycine, 2-pyridinethiol-l-oxide zinc salt, gluconic acid,
chlorohexydine, thiram N-trichloromethylthio-4-cyclohexene-
15 1, 2-dicarboxyimide, and chlorobutanol, etc.
(16) Antioxidants: nordihydroguaiaretic acid, guaiacum
officinalis, propyl gallate, butylhydroxyanisol,
dibutylhydroxy toluene (BHT), tocopherol (vitamin E), 2,2'-
methylenebis (4-methyl-6-t-butyl) phenol, etc.
20 (17) Chelating agents: edetate, pyrophosphate, hexameta-
phosphate, citric acid, tartaric acid, gluconic acid, etc.
(18) TUV-ray scattering agents: titanium oxide, kaolin and
talc.
(19) pH adjusters: alkalis, for example, alkali metal
25 hydroxides, alkaline earth metal hydroxides, primary,
secondary or tertiary alkyl amines, or primary, secondary
or tertiary alkanol amines such as sodium hydroxide,
potassium hydroxide, calcium hydroxide, magnesium hydroxide,
ammonia, aqueous ammonia, triethanol amine, dimethyl amine,
30 diethyl amine, trimethyl amine, triethyl amine,

triisopropanol amine, trisodium phosphate, disodium
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starch-acrylic acid graft polyner, polyacrylic acid, vinyl acetate -

crotonic acid copolyner, vinyl acetate 10 (neth)acrylic acid copol yner,
pol yvi nylweubdsomds4aci d, polyitaconic acid, styrene - marapmosndspgri de

copolynmer, and acrylamde - acrylic acid copolyner. (20) O hers:
stabilizer, filler, preservative, plasticizer, softening agent,

deteri or
manuf act

accor di ng; 4,0, 4 16, 5 S et nicNVeat EPRanoaf taki A8 Xi RA 15Reflned Shafhieng

mat eri al s,

m xed
co-kn

pl anet ary, i xefdit&r APREPPRL S

er, agi-homom xer, a m xer,” doub

an appropsxatel @oahgitioc oneidr hothgbhtsuitasesdef palyappertisuehids

paper, wood material, netal,

. g .
PCT/ JP2005} ®08BACT ¥} bF hatifafkel = MMM abrR el YaHon v ehCHabr Véivet ¢. ),

| ass fiher, - 41 WD 2005/103184

they are cast 20 in a state of sol into an appropriate die in
whi ch t heyndreol petidedo byantossl ifnkichgr,oradikes gelchafaercttoss| epkidng i s
prepared directly into various nolding products by usjng agEngﬁro riate

mol di ng nexFiFr#elc t asdicat i hAgCkachi #eldet I1UARL 1%t ctidng HY ST¢&n be

e | le,.by_ 25 I dvel y i.ng, le,..a k ;
éadg%?féiﬁhgjé}C?IGSl ,Sem%&tll V%c&djsa{n@ﬁ ﬁ%};ﬁlﬁé@i@. 5(’:1&, anﬁgrll

_ : ymefgraféralgg tlbeqagdhesiidentor rder mal
patch into a sheet, the adhesive Tor the dermal patch nay be coated in

tion inhibit tc. 15, Manuf i f h: |
P e er RO PR by (ARG Ses Hihost DA Tar™t not JFRAT TBbtch

30

e e et SR B (POl VUEaNG, | LOYY SNBoKL ANk A0RL BliGy o OPRULEEe PO VYL 1Y

chl ori de, ﬁ%
(for jexanph&inhpa

@e%ter (for exanpl e, ol ye ne'tere

etc.), apetultécohisuelvials oftyrene - maleic anhydride copolymer,

15

20

25

30

and acrylamide - acrylic acid copolymer.
(20) Others: stabilizer, filler, preservative,

plasticizer, softening agent, deterioration inhibitor, etc.

Manufacturing method of dermal patch:

In manufacturing a dermal patch by using an adhesive
for the dermal patch according to the present invention,
after mixing respective starting materials, they are cast
in a state of sol into an appropriate die in which they are
molded by crosslinking, or the gel after crosslinking is
prepared directly into various molding products by using an
appropriate molding machine, tabulating machine, etc. The
starting materials can be mixed, for example, by
selectively using, for example, a kneader, co-kneader,
kneader ruder, agi-homomixer, planetary mixer, double
planetary mixer, etc. appropriately.

Fdr forming the adhesive for dermal patch into a
sheet, the adhesive for the dermal patch may be coated in
an appropriate amount to one or both of surfaces of a

support such as paper, wood material, metal, glass fiber,
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nyl on 6 and nylon 66), polyvinylidene chloride, polytetrafluoroethylene,



al um num rubber or cellul ose derivative and nolded article thereof (for
exanple, a lamnate filmwth plastic filn), a 10 sheet (foil) or a tape.
For faci |woavesug3tshe preservation of the obtai ned sheercriskRmosddsasi ve for
the dermal patch, it is preferred to attach a releasing sheet treated with
silicone or |ike other appropriate neans to the surface coated with the

adhesi ve for, der atch, or tre t he 15 surface no ted with,the
adhesi ve ?tﬁ?uﬂ he@?ﬁ?f’pat"f‘%’e% 'ﬁ?bs‘ﬁﬁ(jl’cor?eonor"q Yi%Ke tgta%g:?wépp\réﬁg%fi) dte
means to forpac;fel eagapl e (?)'éﬁfy%ﬁr"et%%@let,herbﬁk%iiéﬂ@ thenganeasughtichat it
overl aps the surface not coated with the gel. the releasing sheet, a

pol yet hyl emgof yihar, pobypyopyyenechidbmid@p rebégsshgrpapépr cekkbophane,
pol yvi nyl chloride, polyester, etc. are used._ BRI EF DESCRI PTI ON OF THE
DRAW NGS pelyeihylehews teerhdinid alifdnge BPLYRESEER st gt h SFAMPRe

crosslid nki ng._experinent. of the acrylic acid - I a a | ymer

obt ai med ?%9%§§ﬁ%i%nﬁ éﬁHICBﬁ%XP%?%yg%nﬁiénﬁ?%fgghggé.Zﬁ%ﬁ%mgﬁFﬁgagding
change Ofn%t@ngm 6Strength 101030 the)crospbipkhingieypae neahief-ikdke sodi um
pol yacrylate obtained in Exanple 2 and Conparative Exanple 2. - 42 WO
2005/ 1031841 P 3R2DA5008B91enB8ESEIMODE FER IGARRY| NG IQUTSTEE |aENTI ON
Then, the present invention is described below by referring to Exinples,
however, ®henpreBentUPROENPT oRelsUlgSRoEeFiNALeTCt RBFePELS % EX&it&s, the

Dt (BnoBBAEe P DB ELONUGLON,PR! podsclap Mk eshas il
L of i1gepagpble filrask) The Actapd ¢ acdd/ s@diumating the preservation
of the obtained sheet-like adhesive for the dermal patch,
it is preferred to attach a releasing sheet treated with
silicone or like other appropriate means to the surface
coated with the adhesive for dermal patch, or treat the
15 surface not coated with the adhesive for the dermal patch
with silicone or like other appropriate means to form a
releasable surface and then roll-up the same such that it
overlaps the surface not coated with the gel. As the
releasing sheet, a polyethylene film, polypropylene film,

20 releasing paper, cellophane, polyvinyl chloride, polyester,

etc. are used.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig.l shows the aging change of the gel strength in
the crosslinking experiment of the acrylic acid - sodium
acrylate copolymer obtained in Example 1 and Comparative
Example 1.
Fig.2 shows the aging change of the gel strength in
30 the crosslinking experiment of the sodium polyacrylate

obtained in Example 2 and Comparative Example 2.
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acrylate ratio was 50/50 (nmolar ratio). Amonium persulfate as a

pol yneri zation initiator, potassium hydrogen sulfite as a pol ynerization
accel er atwo 2008d1033di um 15 hypophosphite as a chai n tran®CeIPAYLNIS3NEr €
added thereto and polynerization was conducted at a pol ynerization
starting tenperature of 20C for 10 hours. The obtained agar-Ilike gel was
m nced, dewatered with ethanol (water content in the mnce after ethanol
dewatering : 35%, which 20 was dried by hot blow under a nitrogen gas

stream atgRdPGuod®r re ot Lr¥EYNG Coty dF@x ypepkendg acid in the pol yner was
extracted wth an aqueous solution of acetonitrile and quantitatively

deterni ned by HRidh, | tthewaspsabgett echtentimletiectdosncatbed 2xkdawn &v a
colum tenperature of 40C using an 0.1% of , _aqueous ghosphoric.acid

sol uti on BREAR BrdeiP dREPTSHODEX NRESEET/ (rdtfuf RECGPEY bh BHYWPeriRo K. K.)
O 0L e i el OBLE - VAL RYRIODLON £ 2Ch o YR8 39S PPRE BT by

Conpa Crylic ac um acrylate and water were“charged
- 43 WO R005+ 103184 PCT/ JP2005/008391 in a 2 L of separable flask. The
acrylic acid/sodium acrylate ratio was 50/50 (nolar ratio). Ammoni um
persul fate as a polynerization initiator, potassium hydrogen sulfite as a

pol yneri zation accel erator and sodium 5 hggoghg;&hige as a chain transfer

agent werRredactlandrepRPynefi 26FVbALRER2EBNBACY B8 at a pol yneri zati on

starting d%ﬁgﬁfra ure of 20C for 10 hours. The obtained agar-like gel was
rie

m nced ahE ! Yy hot blow under a nitrogen gas streamat 210C for whol e

day. 130 Wien thecepnientcof, ( 3ol dmoxypiapiteniandcigdcén whee phhywed was
guantitatively determned in the same nanner as described above, it was
7800 ppmin a 2 L of separable flask. The acrylic acid/sodium
acrylate ratio was 50/50 (molar ratio). Ammonium
persulfate as a polymerization initiator, potassium
hydrogen sulfite as a polymerization accelerator and sodium
15 hypophosphite as a chain transfer agent were added thereto
and polymerization was conducted at a polymerization
starting temperature of 20°C for 10 hours. The obtained
agar-like gel was minced, dewatered with ethanol (water
content in the mince after ethanol dewatering : 33%), which
20 was dried by hot blow under a nitrogen gas stream at 210°C
for whole day.

B-hydroxypropionic acid in the polymer was extracted
with an aqueous solution of acetonitrile and quantitatively
determined by HPLC. It was subjected to UV detection at

25 218 nm ét a column temperature of 40°C using an 0.1% of
aqueous phosphoric acid solution as an eluent and SHODEX
KC-811 (manufactured by Showa Denko K.K.) as a column. As

a result, PB-hydroxypropionic acid was 30 ppm.

30 Comparative Example 1:

Acrylic acid, sodium acrylate and water were charged
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Exanpl e 2: 15 Sodium acrylate and water were charged in a 2 L of separable
flask. Ammoni um persul fate as a polynerization initiator, potassium
hydr ogen wol2be®3ms a pol yneri zati on accel erator and sediruprdoypaespdiosphite
as a chain transfer agent were added thereto and pol ynerizati on was
conducted 20 at a polynerization starting tenperature of 10C for 15 hours.

2P T80 L 5 05 MR LB 0, I8, Bl Mt

whol e day. t OXypropioni c a ynmer was
quantitatiyely,det ergined ipathe sspme manpglaas A idescri bedmabevem it was
110 ppm Conparative Exanple 2: Sodium acrylate and water were charged in a
2 L sepapabbelfhiask. amoai unppeysetiadeias a ipoltbesrdzat i petad@ium
initiator, potassium hydrogen sulfite as a, polynerization accel erator and
sodi um hyPBpReSphi sBlAsta eRafnPPLHleFérationsacGpleggsrrospsy sodium

PCT/ J R gg%ggéé(%%%ﬁgsn?asm%e éﬁgﬂé té}egrfgfe@n@g%%'tyggggégtgf%@qu%nﬁourS_

conduc a yheriZation starti ng tenperature

The obt ai pedyAgaL 24 kEn9elaasodbneesd and & i g6l Pier hoht bbAWsala r200G f or
whol e day. 5 Wen the content of (3-hydroxypropionic acid in the polyner

was quant teapevetyrdevdr rB0fed for t he demrsnanridre agbtdésedi bodraddke it

was 8600 ppm Example 3; 10 Sodjum acrylate - N-vipnyl acetam de copol yner
(copol yne#fzat’®én HRGE i @H%‘ér?ya%@/tl\&;i%lur&%? afri Hé%rﬁﬁﬁélo s

rati o) wa | i o Y P nmerization. The obtained agar-1ike

gel (wat e?t?%ﬁé[‘%&f?@%%@ﬂm@%‘%eﬁé%y hot bl ow at 200C for whole day 15

and figr med i nt ogReRPOWERY . cdhedntt RE pRpvElgdrvRgppopidhed Byid in the
polymer was quantitatively determined in the same manner as

described above, it was 7800 ppm.

Example 2:

15 Sodium acrylate and water were charged in a 2 L of
separable flask. Ammonium persulfate as a polymerization
initiator, potassium hydrogen sulfite as a polymerization
accelerator and sodium hypophosphite as a chain transfer
agent were added thereto and polymerization was conducted

20 at a polymerization starting temperature of 10°C for 15
hours. The obtained agar-like gel was minced and dried by
hot blow at 50°C for whole day.

When the content of B-hydroxypropionic acid in the
polymer was quantitatively determined in the same manner as

25 described above, it was 110 ppm.

Comparative Example 2:
Sodium acrylate and water were charged in a 2 L
separable flask. Ammonium persulfate as a polymerization
30 initiator, potassium hydrogen sulfite as a polymerization

accelerator and sodium hypophosphite as a chain transfer
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using a super-critical fluid of gaseous carbon di oxide. A super-critical
CO2 extraction apparatus (standard type) manufactured by Showa Tansan Co,

. LTD. wawousediosss the purification. The concentrati oRC®IP2005/008391

0- hydr oxypropionic acid 20 before purified was 6700 ppm As the treating
condition, 100 g of the polynmer was charged to a 500 nL extractor and 1000

NL of gaseous,  carbon | oxi de was passed f.or aone haur. |t was_passed only
for once*@nder "Fhé caéﬁJ(ﬁ#(iglh_ejé?gﬁoéflasé)werﬁZr?celotr}"lewﬁ% €8B§P§7’n§rg was a
fine powder, gasgeysecarhenodi axide Mas tRapeedtliem apovecanddel gw t he
extractor for suppressing the diffusion of the sanple in the extractor

during presssite Thei agtanhdetihaegpredibre gwds walevateced 0ad@ 8Paed By 10 MPa

or higher, the gaseous carbon di oxi de was passed 30 only fromthe |ower
path. As kel kbadi 2FoR0Pdr fuduthineg: 43é pressure, it was lowered to 4 MPa

for 10 to 12 m - 4 VWD 2005/ 10 PCT/ JP2005/ 008391 .500. NL/.h to 1000
3 i s TS R S SR L R T o1

NL/ h) "and was | e I Cpressure mn

(500 NL/ hy@ihowerds qExRenshenvelyt hersanphesaliheenkheahceabimat: was not
observed.” 5 en the content of (3-hydroxypropionic acid in the polyner

was quantdéstrilety deveem nedwen 8hE0sapm.manner as descri bed above, it
was 10 ppm Exanple 4: 10 A polyacrylic acid crosslinked product (Carbopol
934, manufactured by NOVEON Inc., powder) was purified by using a gaseous
car boni c Eigxige super-critical fluid. A super- critical CO2 extraction
appar at us %s?%nﬁard type) of manufactured by Shows Tansan Co,. LTD. was

used ifoor the 15s@aiikhi catdafarkhe conceniiadyi on e tQmydgls oxypiepivari-c acid
before purified was 5600 ppm
(copolymerization ratio: sodium acrylate/N-vinyl acetamide
= 40/60 mass ratio) was polymerized by aqueous
polymerization. The obtained agar-like gel (water
content : 75%) was dried by hot blow at 200°C for whole day
15 and formed into a powder. Then, the powder was purified by
using a super-critical fluid of gaseous carbon dioxide. A
super-critical CO, extraction apparatus (standard type)
manufactured by Showa Tansan Co,. LTD. was used for the
purification. The concentration of B-hydroxypropionic acid
20 Dbefore purified was 6700 ppm.

As the treating condition, 100 g of the polymer was
charged to a 500 mL extractor and 1000 NL of gaseous carbon
dioxide was passed for one hour. It was passed only for
once under the condition at 40°C, 30 M-Pa. Since the

25 copolymer was a fine powder, gaseous carbon dioxide was
passed from above and below the extractor for suppressing
the diffusion of the sample 1in the extractor during
pressure rising and the pressure was elevated to 10 M-Pa.
At 10 M-Pa or higher, the gaseous carbon dioxide was passed

30 only from the lower path. As the condition for reducing

the pressure, it was lowered to 4 MPa for 10 to 12 min
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As the treating condition, 30 g of the polyner was charged to a 500 nL of
extractor and 1000 NL of gaseous carbon dioxide was passed for 5 hours.
Et hanol waie 20ad®sl1s20 as an entrai ner under the conditi oRrCOIPAOLP08EH MPa.
The gas was passed twi ce. Since the polyner was a fine powder, gaseous
carbon di oxi de was passed from above and bel ow the extractor for

suppressing .t he djffusi f samle in. the extracto i pr.essure
ri sing and(%tO e J)sstLPr e&l%@ ]ﬁfs?gf e@gﬁeéﬂ’atso %’%ﬁéf g&tor?toﬁ l\}g'Lagaor i gher
gaseous canhpndhx deas.passedonly fiigm theyd ovwar/patdy  Asodde) |
condition for reducing'the pressure, it was lowered to 4 MPa for 10 to 12
mn (500 Mxdansdoch00@MNL/dhe ardhndpdwer ed tdfr o MRardaotnidret atwas phest C
pressure for 5 mn (500 NL/h 30 or |lower) . Expansion of the sanple after

the treat @OFeNgsl- not observed. - 46 WD 2005/103184 PCT/ JP2005/ 008391
When the content of j3-hydroxypropioni,c,acid in the polyner. was
quantitatively mlte@rnif ed P ﬁeﬁg S ﬁebn‘aﬁfﬁépxé’grogégglﬁ%e%c%_ ovéE, Ftlewas
350 ppm 3 Grags! kil NG ERETHIRAL Va8t | & adld sasodhaimaeryd at e
copol ynmer "obt'ained in Exanple 1 (0.2% aqueous solution, viscosity : 450
nPas) andidste ideadylabovec d &t veedilldmpger.yl at e copol yner obtained in
Conparative Exanple 1 (0.2% aqueous solution, 10 viscosity 463 nPas) were
used and the crosslinking experinent was conducted by the follow ng bl end
and for %tn{ n, 4[,BI end] Acrylic acid - sodium acryl ate copol yner 16
parts 15 yé) rineé 120 parts Tartaric acid 0.8 parts Dried al um num

hydroxpde gel 126 RaRt%rylic acid crosslinked product (Carbopol 934,

manufactured by NOVEON Inc., powder) was purified by using

a gaseous carbonic dioxide super-critical fluid. A super-

critical CO, extraction apparatus (standard type) of

manufactured by Showa Tansan Co,. LTD. was used for the

15 purificatioh. The concentration of B-hydroxypropionic acid
before purified was 5600 ppm.

As the treating condition, 30 g of the polymer was
charged to a 500 mL of extractor and 1000 NL of gaseous
carbon dioxide was passed for 5 hours. Ethanol was added

20 as an entrainer under the condition of 40°C, 15 M:-Pa. The
gas was passed twice. Since the polymer was a fine powder,
gaseous carbon dioxide was passed from above and below the
extractor for suppressing the diffusion of the sample in
the extractor during pressure rising and the pressure was

25 elevated to 10 M-Pa. At 10 M-Pa or higher, dgaseous carbon
dioxide was passed only from the lower path. As the
condition for reducing the pressure, it was lowered to 4
M-Pa for 10 to 12 min (500 NL/h to 1000 NL/h) and lowered
from 4 M-Pa to the atmospheric pressure for 5 min (500 NL/h

30 or lower). Expansion of the sample after the treatment was

not observed.

_46_



Water 240 parts [Formulation] 20 A liquid dispersion of sodium

pol yacrylate polynmer (16 g), glycerine (120 g) and dried al um num

hydr oxi dewQebos/403186 g) was added to a m xed sol uti on of paatiezoo$/2e8391g) and
tartaric acid (0.8 g)and kneaded till they were honogenized. After nol ding
and tightly sealing the obtained sol, it was 25 aged at about 20C for 10
days. Cel strength neasured, as. a ranmet er for eval uati ng.the .degree
of crossli nki ngiﬁ}lel‘f‘\k’l\ggt%e? s?ofl%e s %aggﬁggrg%?é{g?a?ﬁﬁntlff ta}"lcelcgr%ﬂci%&ee of a
card tens emﬁy/g%&%a'gy UshRg +a tdivghtalferse gauges I Gar 2 mnwiact ured
by NI DEC- SHI MPO CCRPO%ATI ON) and a“stand 30 exclusively used therefor. The
functi onadeshefibe@maevef ial umisndm0 wasm.a circul ar post of 10 nm di aneter
and 12 mm - 47 WD 20051103184 PCT/JP2005/008391 height, the noving

di stance was 30 nm and the noving speed was 5 nm sec. Gelling was

conduc Edc% cgst' ng i na %t.%tee f a sol into a sanple bottle nmade of a
resin and CABSSArBE NG BEPETIMEEnld correl ation between the measured val ues

for the gel strgagphrgecer dichg Lo ddoe uiPASYUNING JTRIIA HRSCrdhead napove
and a functional test according to finger touch is as shown below Table 1

Measur ed ExpEeasicdr dccdr.dhgdurdire fahctianal viestsival uedfbgf mPazd or
| ess not crosslinked (webbing occurred upon finger touch on gel, with no
r epul si onpngppiek. agY bht yasiight | §oEHEs sRERKEATEWsBBCHY ™6 11 &R &fbon

finger tog%h OEO%SBra%H%Q Slﬁgg%pléepuiSIOPé.Z% agueous solution,

10 viscosity : 463 mPa-s) were used and the crosslinking

experiment was conducted by the following blend and

formulation.
[Blend]
Acrylic acid - sodium acrylate copolymer 16 parts

15 Glycerine 120 parts
Tartaric acid 0.8 parts
Dried aluminum hydroxide gel 1.6 parts
Water 240 parts
[Formulation]

20 A liquid dispersion of sodium polyacrylate polymer

(16 g), glycerine (120 g) and dried aluminum hydroxide gel
(1.6 g) was added to a mixed solution of water (240 g) and
tartaric acid (0.8 g)and kneaded till they were homogenized.
After molding and tightly sealing the obtained sol, it was
25 aged at about 20°C for 10 days. Gel strength was measured
as a parameter for evaluating the degree of crosslinking.
That is, it was measured according to the principle of a
card tension meter by using a digital force gauges (DFG-
0.2K manufactured by NIDEC-SHIMPO CORPORATION) and a stand
30 exclusively used therefor. The functional shaft (méde of

aluminum) was a circular post of 10 mm diameter and 12 mm
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approx. 50 slightly crosslinked (a little extension wupon finger touch on
gel, with repul sion) approx. 70 crosslinked (considerabl e extension upon
finger touch on gel, with strong repulsion) 90 or nore considerably
crossl i nkedVPPPHIHE so remar kabl e ext ensi on even when BCT¥RpE/008381 gel
with fingers) 10 The result is showm in Fig. 1. FromFig. 1, it can be seen
that the polynmer of Conparative Exanple 1 with high content of
P- hydr oxypr api gt £ €igé OndSahd ) d Séioavesk StV 3@ekt | g4 el (v 0gF essddry degr ee
for the extent of 15 crosslinking). Crosslinking Experinment 2: The sodium
pol yacryl at agbbaimmédetn Exehples W39, copdughssby sedsitinen, iviascolsittey 560
nmPa-s) and the_sodium 20 _polyacryl a obtained.in Conparative Exa e 2
(0250 4852\ Sobs 15318 SBERT I PRE0SI DOBHA ©htieb L Lort | BrS Gbosi ty
551 nPas) wgrejusegl and the crosslinking experinment was conducted by the
following blend and forrmulation. [Blend] 5 Sodium polyacrylate 16 parts
dycerine 120 parftse tacrtetabitom hebwgant She Gupesnakd0valpast SorWather 240
parts 10 [Fornul ati on]’l A liquid dispersion of sodi um pol yacryl ate pol yner
(16 g), gl yEBti FETERIBNG)2SHRF HiRdei Ffal T1B. FegPuRasJadifddidd degfer+histed with
aliquid mxbype olgvatalad2dha) AU Leebkaingotd Einfed) chth kngaded till
t hey were honogeni zed. Arter

shown below.

Table 1
Measured Expression according to the functional test
value
(gf)
20 or less not crosslinked {(webbing occurred upon
finger touch on gel, with no repulsion)
approx. 30 only slightly crosslinked (webbing occurred
upon finger touch on gel, with slight
repulsion)

approx. 50 slightly <crosslinked (a little extension
upon finger touch on gel, with repulsion)

approx. 70 crosslinked (considerable extension upon
finger touch on gel, with strong repulsion)
90 or more considerably crosslinked {with no so

remarkable extension even when pulling the
gel with fingers)

10
The result is shown in Fig. 1. From Fig. 1, it can
be seen that the polymer of Comparative Example 1 with high
content of PB-hydroxypropionic acid (salt) showed slow
gelling rate (progressing degree for the -extent of

15 crosslinking).

Crosslinking Experiment 2:
The sodium polyacrylate obtained in Example 2 (0.2%
aqueous solution, viscosity : 560 mPa-s) and the sodium

20 polyacrylate obtained in Comparative Example 2 (0.2%
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15 nol ding and tightly sealing the obtained sol, it was aged at about 20C
for 10 days. The gel strength was neasured in the sane nmanner as in

Crossl i nkwogoaapsrsinent 1. The result is shown in Fig. PRT/JP2005/00830e Seen
that the polynmer of Conparative Exanple 2 with high content of f3 20

hydr oxypropionic acid (salt) showed slow gelling rate (progressing degree

for the crosslinking extent). . |NDUSTR AL @PP | CABI LI TY 25 ?ﬁn%gitgg
acrylate-ﬁ&ygoﬁglfﬁgﬁl Sor A HFIY the' Prveticon h4sFeds Cortht o

(3- hydr oxyp,QRI1QRIKE nACT dxpbsahihtantasascantfsybl, 6§ 0sshd nkidw dweacs i on
bet ween the carboxyl” groups and alum numin the polyner can be conducted
stably, ibliendpessi MHoertd atdmuwf.act ure a dermal 30 patch having stabilized
shape retainability, adhesion and percutaneous absorption of nedicines. -
49 WO 20081£03d84 PCT/ JP2005/ 008391 CLAIMS 1. An adhesive for a dernal

pat ch conprising_an. _acryl ate-base polymer containi 5 % or nore of
acryli% ngogiﬁﬁ-PQQW =% %%enononer unit in which tﬂg6é%%?%%l of f3

hydroxypr@g@Q@&qn%pid (salt) is 5,000 ppmor |ess peposghi-€s content of the
pol yner. 2. "The adhesive for a dermal patch according to 1 10 descri bed
above usi lgcancaeryldat e- base pol ynmer in which the tepepattse unit is
represented by the formulae (1), (2) and (3) : H g}% (1) COOMH CHzZ-

(2) 000HGlycinal parts
Water 240 parts
10 [Formulation]

A liquid dispersion of sodium polyacrylate polymer

(16 g), glycerine (120 g) and glycinal (0.4 g) was added to

and mixed with a liquid mixture of water (240 g) and lactic
acid (1.6 g) and kneaded till they were homogenized. After

15 molding and tightly sealing the obtained sol, it was aged
at about 20°C for 10 days. The gel strength was measured

in the same manner as in Crosslinking Experiment 1. The
result is shown in Fig. 2. It can be seen that the polymer

of Comparative Example 2 with high content of -

20 hydroxypropionic acid (salt) showed slow gelling rate

(progressing degree for the crosslinking extent).

INDUSTRIAL APPLICABILITY
25 Since the acrylate-base polymer according to the
invention has less content of B-hydroxypropionic acid
(salt) and, as a result, crosslinking reaction between the
carboxyl groups and aluminum in the polymer can be
conducted stably, it is possible to manufacture a dermal
30 patch having stabilized shape retainability, adhesion and

percutaneous absorption of medicines.
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15 X (3) wherein Mrepresents NH4+ or an alkali netal, and X represents
an unsaturated nononer unit other than the fornulae (1) and (2), with a
rati o of wb)0¢2p3tseing in a range from 100/0 to 0/100 Poolazoos/edsso) and
total of (1) 20 and (2)/(3) being in a range from 100/0 to 5/95. 3. The
adhesive for a dermal patch according to 2 described above, wherein Mis
sodium the ratio of the repetitive #ﬂ&ts(l) and (2) is within a range of:
(1)/(2) = 25 20/80 to 80/20 (nol ar rs |o])4 and the repetitive unit (3) is
not contained. - 50 WD 2005/103184 PCT/JP2005/008391 4. The adhesive for
a dermal patch according to 1 described above, wherein the acryl at e-base
pol ymer id. intRa nddxdiard y €oosshi nkedimadl 5. pdhehadlesipre sfiorg a aker mal
patch according to 1 described above, wherein the acryl ate-base pol ymer is
sodi um ac@giratle te-Ragenyo lamaarm et abpory nermoif 6r A%Pross2¢orlic
produci ng _an adhesjyve used for a dernml t agcordin y e,of 1 to
5 desc]é?i b?&lgﬁocseé,sit)vm%?eian R rni/eirngu%%%pggf %’Elolnct%r oﬁqlé ngoﬁq%ee%gcroya@ e- base
pol ymer t@Rirls IARtire Ofa AQ t@a480C i¢f J,00%) dn dcldledeedSsdridhe
process for produci ng an adhesive for a dermal patch according to any one
of 1 to 5cdesenthed dabheveolymzer.ein a step of drying the acryl ate-base
polymer is included, and the water content in the acryl ate-base 20 pol yner
before drying step is controlled to 40% or |less. 8. The process for
produci ngan adhesi ve ({or;g.dernl ,paghyaccording to.dodgssyi beg apove,
wherei n a dewat éring

10 described above using an acrylate-base polymer in which the

repetitive unit is represented by the formulae (1), (2) and

(3):

—Q—m

]

- COOH -

15 X (3)

wherein M represents NH,Y or an alkali metal, and X

represents an unsaturated monomer unit other than the

formulae (1) and (2), with a ratio of (1)/(2) being in a

range from 100/0 to 0/100 (molar ratio) and total of (1)
20 and (2)/(3) being in a range from 100/0 to 5/95.

3. The adhesive for a dermal patch according to 2
described above, wherein M is sodium, the ratio of the
repetitive unit (1) and (2) is within a range of: (1)/(2) =
25 20/80 to 80/20 (molar ratio) and the repetitive unit (3) is

not contained.
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step of dewatering the acryl ate-base pol yner previously 25 with an water
sol ubl e organic solvent before the drying step is included. 9. The process
for prodwongosan3mdhesi ve for a dermal patch accor di ngpco/Jazgs/orsdsiof 6 to
8 descri bed above, 30 wherein the step of reducing the content of 3

hydr oxypropionic acid (salt) by bringing the same into - 51 WO

2005/ 103184 PCT/JP2005/008391 <contact wth a sub-critical fluid and/or
super-critical fluid is included. 10. The process for producing an

adhesive for a fles Mlghds Bl che@ecel digegnt=a 9 pdeser i hedoalddwe, woerain the
sub- critical fluid and/or super-critical fluid is carbon dioxide. 11. An

adhesi ve dosposhé¢donalbovea denemtipat thecoacavhehg-baeef r pmlImert 0120 mass%
of an adhesive for a dermal Eatcr, gc ording to any one of 1 to 5 described
above, frbar PR TRCOLeGULRT HEsSIHBFL LR %&uninun1conpound, and from1 to 99. 89
nass%%of water are contained. - 52

5. The adhesive for a dermal patch according to 1
described above, wherein the acrylate-base polymer is

sodium acrylate - N-vinyl acetamide copolymer.

10 6. A process for producing an adhesive used for a dermal
patch according to any one of 1 to 5 described above,
wherein a drying step of controlling the acrylate-base
polymer to a temperature of 40 to 160°C or lower is
included.

15
7. The process for producing an adhesive for a dermal
patch according to any one of 1 to 5 described above,
wherein a step of drying the acrylate-base polymer 1is
included, and the water content in the acrylate-base

20 polymer before drying step is controlled to 40% or less.

8. The process for producing an adhesive for a dermal
patch according to 7 described above, wherein a dewatering
¢ step of dewatering the acrylate-base polymer previously
25 with an water soluble organic solvent before the drying

step is included.

9. The process for producing an adhesive for a dermal
patch according to any one of 6 to 8 described above,
30 wherein the step of reducing the content of f-

hydroxypropionic acid (salt) by bringing the same into

- 51 -
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contact with a sub-critical fluid and/or super-critical

fluid is included.

10. The process for producing an adhesive for a dermal
patch according to 9 described above, wherein the sub-
critical fluid and/or super-critical fluid is carbon

dioxide.

11. An adhesive composition for a dermal patch containing
from 0.1 to 20 mass% of an adhesive for a dermal patch
according to any one of 1 to 5 described above, from 0.01
to 20 mass%$ of an aluminum compound, and from 1 to 99.89

mass% of water are contained.
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