FPO7- 0314- 00 DESCRI PTI ON ADHESI VE PREPARATI ON Technical Field

[ 0001] The present invention relates to an adhesive preparation
5cont ai ni ng net hyl salicylate. Background Art [0002] Her et of ore,
anti-inflammtory anal gesics for external use, which are suppl enent ed
with a non-steroidal anti-inflammatory agent such as a salicylic
aci d- based conpound (e.g., nethyl salicylate), 10 indonethacin,

di cl of enac, or ketoprofen, and with 1-nenthol as a cooling agent,
have been frequently used, irrespective of patches substantially free
from noi sture in an adhesive or poultices containing noisture in an
adhesi ve. However, adhesive preparations containing net hykpgabiybnt e
have room for inprovenent in terns of anal gesic 1l5effects, even

t hough they are very frequently used. [0003] Non-Patent Docunents 1
and 2 have reported that the plasma concentrati on of methyl

salicylate was neasured, when an Qﬁp eparation suppl ement ed
with nmethyl salicylate was appli ggjgt 0 a\iﬁﬁ)z{an. O these docunents,

Non- Pat ent Docunent 1 di scl oABSIERIVEIPRERATAPIGIS M concentrati on of
met hyl salicylate hardly rose, when two pieces of adhesive
prepar ati on sufpthuiealtfdeldwi t h 74. 88 ny/ pi ece of nethyl salicylate

ool i oyl ate of YDt et §rossot Ry Rioh, BB o e s AR gPT i Lees
of such adhesi ygytRhRRaRELIQAIWERE applied 25to a human.
Background Art
[0002] Heretofore, anti-inflammatory analgesics for external use,
which are supplemented with a non-steroidal anti-inflammatory agent
such as a salicylic acid-based compound (e.g., methyl salicylate),
10 indomethacin, diclofenac, or ketoprofen, and with l-menthol as a
cooling agent, have been frequently used, irrespective of patches
substantially free from moisture in an adhesive or poultices containing
moisture in an adhesive. However, adhesive preparations containing
methyl salicylate have room for improvement in terms of analgesic
15 effects, even though they are very frequently used.
[0003] Non-Patent Documents 1 and 2 have reported that the
plasma concentration of methyl salicylate was measured, when an
adhesive preparation supplemented with methyl salicylate was applied
to a human, Of these documents, Non-Patent Document 1 discloses
20 that the plasma concentration of methyl salicylate hardly rose, when two
pieces of adhesive preparation supplemented with 74.88 mg/piece of
methyl salicylate were applied to a human, and that a plasma
concentration of methyl salicylate of approximately 30 ng/mL was
obtained, when eight pieces of such adhesive preparation were applied
25 to a human.

Non-Patent Document 1: Journal of Clin Pharmacol 2004; 44;



Non- Pat ent Document 1: Journal of Cin Pharmacol 2004; 44:
FPO7-0314-00 1151-1157 Non-Patent Docunment 2: Journal of

chromat ography. B, Bionedical sciences and applications, Jun. 11,
1999; 729 (1-2): 163-71 Disclosure of the Invention 5 0004]As is
evident fromthe description of Non-Patent Docunent 1, a plasm
concentration serves as an index for percutaneous absorption, and

t herefore, previous adhesive preparations suppl enented with nethyl
salicylate exhibited insufficient percutanegus absorption and as a
result, did not produce sufficient anti-inflammtory anal i

10ef fects. [0005] For obtaining sufficient percutaneous abgg&%§33h90it
is possible, as described in Non-Patent Docunent 1, that plural
adhesi ve preparations are sinmultaneously applied or an adhesive
preparation is applied to a |large area. However, such an approach is
not practical AhSWB1Zonsi deration of the burdens on the skin. On the

other hand, it is S ossipl e that, an _adhesive, preparation,is
suppl enented with ;ﬁof‘??%ﬁenioﬁ?cb?@ﬁm? ti on?%qmﬁeﬁfylc‘hgoﬂq?%gﬁ Ve Browever,
met hyl sal i cyl @figndicd sMiehcb hdPappHEHoAR I, 1TNEI%E 958¢1-BY eB-7{ a usual

adhesi ve preparation is supplemented w'th a high concertrati on of
nmet hyl sal i cyl &tislosute ofthRdovenfiosul t to mai ntain the nethyl

o Vol atioi zat (A Nor oby BV CRRLATh HE AeREpRar o NOCERRTRDPGgtn
Ly ETF A, UREhal BRSSP S 1 o
flexibility of abjveptiothesd therefisrepaevibisoaihesios picpatatisisysuppleihestede | ayer
25t herein, may he altered_ due to subsequent volatilization. Such an
adhesi ve prepadth Brthhsalioréig eelibiéd ingulficiant percalangnus abyorption
appl i cation and as a result, did not produce sufficient anti-inflammatory analgesic
10 effects.
[0005] For obtaining sufficient percutaneous absorption, it is
possible, as described in Non-Patent Document 1, that plural adhesive
preparations are simultaneously applied or an adhesive preparation is
applied to a large area. However, such an approach is not practical in
15 consideration of the burdens on the skin. On the other hand, it is also
possible that an adhesive preparation is supplemented with a high
concentration of methyl salicylate. However, methyl salicylate is a
volatile substance. Therefore, even if a usual adhesive preparation is
supplemented with a high concentration of methyl salicylate, it is
20 difficult to maintain the methyl salicylate at a high concentration in the
adhesive preparation, due to volatilization.  Moreover, methyl
salicylate itself acts as a plasticizer. Therefore, even if an adhesive
preparation is supplemented with a large amount of methyl salicylate,
the flexibility of the adhesive preparation, particularly, adhesive layer

25 therein, may be altered due to subsequent volatilization. Such an

adhesive preparation has the problem that the flexibility or application



FPO7-0314-00 properties of the adhesive preparation beconme difficult
to control. [0006] The present invention has been conpleted in

consi deration of the problens described above. Specifically, an

obj ect of the present invention is to provide an adhesive
preparation, which, even though it 5 contains a high concentration of
met hyl salicylate in an adhesive, can maintain the nethyl salicylate
at a high concentration in the adhesive, has favorable application
properties, and is capabl e of being stably percutaneously absorbed.

[ 0007] The present inventors have conducted diligent studies to 10
attain the object and have consequently conpl eted the preBRIR®-0314-00

i nvention by finding out that an adhesive preparation conprising an
adhesi ve | ayer containing 10% by mass or nore of nethyl salicylate,
which is formed on a particular stretchable support, wherein the
uhol ¢ adhesi veppenRs f 118 AdliAR e DRiphiaRbh BEcolRl LR WPRIRADI L1 1Y, has
excel l ent 15 aBp Ication propertieés and can maintain the sufficient
bl ood concentr ga006hs ofTHeheesert inyéntisa hias yéent comgphaded inscomsitiedatidn t e
salicylic acid. ggOOB] Specifically, the present jnventjon provides
an adhesi ve pr epteearoldeme despribesiahgve SSPF%‘%E F‘-%U{?Jﬁ e RIRRFIEN
adhesi ve | ayer, I : . I e ,wwherein
t he stretchabl lev%ghés}ﬁ%ggrp? Epv(%?)%rrf“)llrl ?@%élvgﬁeiﬁléaﬁﬁ%’gﬁhfvﬁgvgﬁﬂﬁﬁjé clt

subj ected to CebitBinB@ HiglPeexshtR@iontdienetiieslivdate dy ah adhesiad, ’sn 10% by
mass or nore of methyl salicylate with respect to the total mass of
the |ayer, themaimstia themehy salisyliimantaa high deneeniaiien Uy hepdhefvehi ity
of 1 to 350 g/ nR-24 hr.neasured at a t er at ur e, of

relative hum dgf?zi/ %%W’é’é%@@h%&?‘hé"%ft}?% %Saf?p(?)?%a?g%glgg nsga‘%( asma
AUCO. 24 r angi Ngefoli@fdchst dbBorBd.0 nghr/m 1., in terms of a nean
standard devi ation, and salicylic acid as a nmetabolite FP07-0314-00
of the nethyl §e007¢y| atEhenpreseat phvesions haveomrdncted difisent stndies 3000 to

13000 nghr/nL ipn te .0f a.pean standard deviation en t.he

adhest veltor eparBiinept pyocant FER otaiRuRamBRH b6 PReeat e hch ¢ hat
an application b?r@&lﬁﬁ Qfit Hhe aadimsdive plpii@tion TorBritig H0adiefiRe and a
contact 5 area I's 280gcn2. In this context, the plasfma concentrations

of the drug andayeheomeiniippl 1% dyamass measoeed ragthyr siliegateowhichris
exanple, the g

(Qui dance for Il%ﬁl’i‘gEeflél!(‘g;a g&ﬁgﬁgné{l@?@ggggﬁ?ﬂg@%u fhgg‘f Og‘ln; reg.{vg?;\)
uner | cal val uE PR ER hes  ARCRS: TR P ey BRSGE "
measur edisshoul dpplécaioh 0 p2é@rtiegt hand mcaf pmefieaiabltie Suffiviettl Obloghr / m_,
2l Cyl at 6 and F2BCOTEGIBSISY I bRt AR BS ARE000
A0 24 of the [0 cy| T a8 kel ekt priacsh RufREp
salicylate. Thqﬂ:esi;m.fmiroincfistimdl{r?i a Gitretchgblé rsagort ahdndaadhesioyilagdron”

used herein neans_that indi ual ;data distribution follows nornmnal
di stribution, asmingfsdrasxatriarsslope 68oafiibe semportamhsreip he sirefahable

T2l 2095 BT ELABOET LR by gL cal 1Y
processing, the adhesive layer contains 10% by mass or more of methyl
salicylate with respect to the total mass of the layer, the whole adhesive
preparation has moisture permeability of 1 to 350 g/m®24 hr measured
at a temperature of 40°C and a relative humidity of 90%, and the methyl

25 salicylate has a plasma AUCq.p4 ranging from 3.0 to 60.0 ng-he/mL in

terms of a mean + standard deviation, and salicylic acid as a metabolite



20falls within the nunerical range of the "nmean double standard
devi ations". [0009] The adhesi ve preparation of the present invention
has the particul ar support and noisture perneability wthin the
particul ar range. Therefore, the adhesive preparation of the present
i nvention has good 25skin follow ng properties and can favorably

mai ntai n application properties. In addition, the adhesive
preparation of the present 1P07-03 14-00 invention, even though it
is supplenented with the high concentration of nethyl salicylate,
suppresses the volatilization of the nethyl salicylate and is capable
of being stably percutaneously absorbed. [0010] Accordi ng FRoA¢B 4-00
adhesi ve preparation of the present 5 invention, the plasm AUCO. 24
of nethyl salicylate and its nmetabolite salicylic acid, which is a
substance that exhibits anti-inflammtory anal gesic effects can be
mai nt ai ned Wi t Q¢ B..p L e, al s ry
anal gesic eff elg{ glec!glr%ﬁl ggl%]ir%rglﬁ J(f)esgz% %g*z?ﬁglﬂélgg?vr%%%%lﬁ%gpﬁi@%@
accordi ng to thso(adhekime iprtepas af iaomeof + tdpmdpdedamdtioh) whew eid | on,
the methyl salicylate can _have a_plasma AUCO 24 ranging from3.0 to
60. 0 ng. hr/ nL péiepize prepartian iveprlied fombiapan i, fon fibeHts siplythaten

salicylic acid a3V, . I f 00,109 13000
nghr/m. in ter%@pq%? %%%ﬁ%@%%@é%&%{%ﬁb%?@%wga %313§tsi ve
prepar at ison i saRpR 280CH0 an Miseehiak] the pREMS chtentGations bf teakugn
15applicati on anount of the adhesive layer is 50 to 300 g,/n2 and a

contact area i 8ndghe cnetabglive 113 Mpeasytrdr accgrding dbndor ¢xempleadiresi ve
preparation of the.pr { ti,on he .pl asma of, t he. et hyl
salicylate and%ﬁg%ami(%%ﬁdcaﬂﬂ & #@FHP&W@&PWHFW’%&M cul ar
ranges, and | Qﬁﬁius@jru Biogfal{iital MEROWVHlidNBheH & sEfael shaare be

i nproved sufficiently. Specifically, accordi'ng to the adhesive

prepar ati on of range fienetbe maximymarto iminimunh zales ¢fithe sampisal selge dran have
a plas

St ndar dOevi o PERTSURG RERBARE AFChsr G61 Feareamitre QopR e i

ranging from 766, LeLgRROpREMbly, 3 to 140 ng-hr/mlL, more preferably 6 to 60
ng-hr/ml) for the plasma AUC,, of the methy! salicylate and 2500 to
25000 ng-hr/ml (preferably, 2800 to 25000 ng-hr/mL, more preferably
2900 to 24000 ng-hr/mL) for the plasma AUCy.54 of the salicylic acid as

15 a metabolite of the methyl salicylate. The numerical range of the

"mean * standard deviation" used herein means that individual data
distribution follows normal distribution, and approximately 68% thereof
falls within the numerical range of the "mean + standard deviation".

More specifically, it means that approximately 95% of individual data

20 falls within the numerical range of the "mean + double standard
deviations".
[0009] The adhesive preparation of the present invention has the

particular support and moisture permeability within the particular range.
Therefore, the adhesive preparation of the present invention has good
25 skin following properties and can favorably maintain application

properties. In addition, the adhesive preparation of the present



25in ternms of a nean standard deviation, when the adhesive
preparation is applied to a human skin for 8 hours such that an
application anount FP0O7-0314-00 of the adhesive layer is 50 to 300
g/nm2 and a contact area is 280 cn2. In this context, the plasm
concentrations of the drug and the netabolite are neasured according
t o, for examnpl e, the guidetine of FDA (U S Food and Drug

Adm ni stration) (Quidance for |Industry = Bioanal ytical 5Mthod
Validation). It is preferred that the range fromthe maxi mumto

m ni mrum val ues of the nunmerical value in a population in which the
has been neasured should be 2 to 150 ng/nL (preferably, 2Fp@7-086-00
ng/ m., nore preferably 2 to 125 ng/nL) for the plasnma Cm ax of the
nmet hyl salicylate and 300 to 4500 ng/nL (preferably, 300 to 3000
10ng/ m., nore preferably 450 to 2700 ng/nL) for the plasma C',a" of

the salicylic ffkfi@sS eFnRE@RAL istkepREméMal WRE e highdresltatin of 0012] I t
is preferred that thé adhesive | ayer of the present invention should

contain 1% by methyl ealicyiate sopprésseetheuolatiizatonr dfshe methyd seliylatot al
mass of the adhesjve | ayer. . 1- t hol serves as .a.cooling 15 agent,
while 1-nent hoF’n‘ﬁS%Wb?%%fg’e%t i‘é?eéc‘ﬁ?‘?e%ﬁ%a%%begi so has the effect

of pronoting t ntlggrcutmgm?z% QQSH’LEpEd}ﬁElvE’f%I% atfml Iof Ehb NGEGL ent .

Therefore, 1- hol is con ned in the range descri bed “above and
can ther &by al &oventidn, bhd plasmal Al6Gal @€ snathefhbctlse and igddébbaite t o

salicylic acid. Furthernore, the |IqQcal percutapeous absorption of the
net hyl salicyl 8?1@Y£‘E)i3§1dpr"c§ﬁ5]% 6% 2 Hsteasothat qxg)@gtp apfdnflapmatonat or y

I i ff furt | . . i h
adnestve pr eparaiEan SR ke IR Gt (R R R RS Can

be mai ntai ned whii-hiflanpedibdyC @halgesic effects can be improved sufficiently.

Specifically, according to the adhesive preparation of the present
10 invention, the methyl salicylate can have a plasma AUCy,, ranging
from 3.0 to 60.0 ng-he/mL in terms of a mean + standard deviation, and
the salicylic acid can have a plasma AUCy.4 ranging from 5000 io
13000 ng-hr/ml in terms of a mean + standard deviation, when the
adhesive preparation is applied to a human skin for 8 hours such that an
15 application amount of the adhesive layer is 50 to 300 g/m® and a contact
area is 280 co’.
[0011] Moreover, according to the adhesive preparation of the
present invention, the plasma C,, of the methyl salicylate and the
salicylic acid can be maintained within particular ranges, and local anti-
20 inflammatory analgesic effects can be improved sufficiently.
Specifically, according to the adhesive preparation of the present
invention, the methyl salicylate can have a plasma Cp,, ranging from
2.0 fo 40,0 ng/mL in terms of a mean + standard deviation, and the
salicylic acid can have a plasma Cy,, ranging from 700 to 2000 ng/mL
25 in terms of a mean + standard deviation, when the adhesive preparation

is applied to a human skin for 8 hours such that an application amount



ranges, and local anti-inflamuatory anal gesic effects can be further
25i nproved. Specifically, according to the adhesive preparation, the
1- nmenthol can have a plasma AUCO-24 ranging from30.0 to 130.0
FPO7-0314-00 ng.hr/mL in terns of a mean standard deviation and a
plasma Cma" ranging from5.0 to 20.0 rig/nL in ternms of a nean
standard devi ati on, when the adhesive preparation is applied to a
human skin for 8 hours such that an application anount of the
adhesive layer is 50 to 300 g/tn2 5 and a contact area is 280 cn2. In
this context, the plasm concentrations of the drug anmd the

nmet abolite are nmeasured according to, for exanple, the guirdglgo3ne-qof
FDA (U. S. Food and Drug Adm nistration) (CGuidance for Industry =

Bi oanal ytical Method Validation). It is preferred that the range from
the maximumto 10 m ni num val ues of the nunerical value in a

popul ation in | = | have
been neasured %g%ﬁ%@@ﬁg@@%aﬁ@ﬂﬂ}ﬁ 8%?%b ?,]18%@%%@'280
nthr/nL, nore Jprifsenateky tikDldsmardcongratiorsrdihe dug tibthe InpsawlidUCO_24

and 1 to 60 ng/nL (preferably, 2 to 55 ng/nL, nore preferably 2 to 30
ng/ mL) for thear¢Ipeasyied aefsqrd{nadsquro%xamﬁge,é}éﬂwé’él#%]@ep?fe%%ﬁa@én of the

present inventyon, idel eferr t ee | chkas . fabric as
t he support sh%%qdoaqﬁla%ga&é/\né]ﬁgsﬁwﬁ &%P (g;g}qa%&i B%@%}Q ﬁiﬁﬁégﬁv%?g ht
falls wighin tRiethodandRiatiet). aithe pief@rddamhe: tloemppdtons €rpnddimatgh the
stitches of a knitted fabric when 20t he adhesive js applied to the

kni tted fabri cto minimhervabies of theaheriag ywlusparanopylatipr | whish difhesi ve
base can be maj.ntai ned. Thus L icatio roperfti e hesi ve
preparation cah’mfszia? ﬁ?@ﬁ%‘iﬁs‘!’fﬁ%%‘&&ge E[t%gi(gf' ‘ipﬁeggrg@%e% ?Q/gdj
preparation of ,4h8  Rh&SeREfclBNER s QNS5 Hoiml P foi BE §ldshd Chabf e
adhesi ve | ayer Should contain’a thernopl astic 25el astoner. The
t her mopl asti c mietted cakeylits 28d 3P0t @ AU hg/ndndpreferabds 300 to 3000

10 ng/mL, more preferably 450 to 2700 ng/mL) for the plasma C,,,, of the

salicylic acid as a metabolite of the methyl salicylate.

[0012] It is preferred that the adhesive layer of the present
invention should contain 1% by mass or more of l-menthol with respect
to the total mass of the adhesive layer. l-menthol serves as a cooling
15 agent, while l-mentho} itself has analgesic effects and also has the effect
of promoting the percutancous absorption of the active ingredient.
Therefore, l-menthol is contained in the range described above and can
thereby also exhibit local analgesic effects, in addition to salicylic acid.
Furthermore, the local percutaneous absorption of the methyl salicylate
20 is promoted. Therefore, local anti-inflammatory analgesic effects can
be further improved.
[0013] According to such an adhesive preparation, the plasma
AUCy5s and Cpay of lmenthol can be maintained within particular
ranges, and local anti-inflammatory analgesic effects can be further
25 improved. Specifically, according to the adhesive preparation, the I-

menthol can have a plasma AUCpg ranging from 30.0 to 130.0



relatively lowirritation to the skin. Therefore, it is preferably
used. FP 07-0314-00 It is preferred that the thernoplastic el astoner
shoul d be one kind or two or nore kinds selected fromthe group

consi sting of a styrenei soprene-styrene bl ock copol yner, a

st yrene- but adi ene-styrene bl ock copol yner, a styrene-isoprene rubber,
a styrene-butadi ene rubber, 5polyisoprene, polybutadi ene, and

pol yi sobutyl ene. [0016]It is preferred that a content of the

t her nopl astic el astoner should be 25% by nmass to 50% by pass with

respect to the total mass of the adhesive layer. If the falls
within this range, the cohesion and shape retention of tﬁ@@gﬁe‘&@e

| ayer can be favorably maintai ned. 10Accordingly, favorable
application properties can be obtained. [0017] Since appropriate
tackiness and flexibility can be inparted to the adhesive |ayer, it
is preferred thahr/mheingdgtesoi/e neay dr stanfard deietimaind 2 ples®i Crrased

i d/ t ' kifler. Lt.i f d
hat "a cont ent BB S0P 0 FeERf nEo oty fietd atviaite by ©
nmass Wi th respggén HR ddbesiv®brbardBEs is0fpplibe 1 hesia¥ akinafte 8. hduks t he

content falls within this range, the adhesion of the adhesive, |ayer
can be mai nt ai susll that aarappigstiop pmawe ofdheyedhefive i4yer soi0do 30Ag@/mesul ti ng

adhesi ve_.preparaji on can be pr.evented.f rom comi ng ,of f en applied to
the skin’or fr caaLFé’Pﬁﬁt rf’é?aﬁl rfgbzl edof f* E%_[t%’léiy‘\gcﬂﬁ ng to
the present invepbh®diont BEHBURKORH thaeRbHIAR 1R AVIsHRE addhrdidResi ve

preparation, which, even though it contains a highconcentration of
met hyl sal i cyl &ire dxamale, athee sguideline af n&DA a{Ud.S h&oodkt Ayd Bahg cyl at e

SRR T RN R A
oraPeTL | oo PURSIARSER Uinpupbencl ke o W bonglg 120
Brief Dd®cri pt imhminmin vhieeDofithie ngsnekiofll@flue in a population in which the
plasma AUCq.4 and Cpgx 0f the 1-menthol have been measured should
be 10 to 300 g-hr/mL (preferably, 10 to 280 ng-hr/mL, more preferably
13 to 220 nghr/ml) for the plasma AUCqy¢ and 1 to 60 ng/mL
(preferably, 2 to 55 ng/mL, more preferably 2 to 30 ng/mL) for the
i5 plasma Cppgy.
(0014] For the adhesive preparation of the present invention, it is
preferred that the interlock woven fabric as the support should have a
weight of 80 to 150 g/m”. If the weight falls within this range, an
adhesive base does not seep through the stitches of a knitted fabric when
20 the adhesive is applied to the knitted fabric. Furthermore, anchoring
properties with the adhesive base can be maintained. Thus, application
properties as the adhesive preparation can be further improved.
[0015] For the adhesive preparation of the present invention, it is
preferred that the adhesive layer should contain a thermoplastic

25 elastomer. The thermoplastic elastomer is easy to handle and causes a

relatively low irritation to the skin. Therefore, it is preferably used.



Figure 1 is a diagram showi ng changes in the plasma concentration of
salicylic acid over tine; 5Figure 2 is a diagram show ng changes in
the plasnma concentration of nmethyl salicylate over tine; and
Figure 3 is a diagram showi ng changes in the plasma concentration of
1-ment hol over time. Best Mode for Carrying Qut the Invention

10f0020t An—adhesive preparationm of the present inventiom s am "

adhesi ve preparation conprising a stretchable support and an adhesi ve
| ayer | am nated on substantially the whole surface on at | east one
side of the support. [0021]First, the stretchable support will be
described. 15[ 0022] The support used in the present i nvent¥roy-0H4a00
interlock woven fabric (including a knitted fabric) subjected to
crinping processing and is preferably an interl ock woven fabric
(knitted fabric) subjected to crinping processing that has two or

nore tiers of ﬁiyg!réﬂe&éd e e Plashc LREHLARPLARA be DHBUMARS be Tesin.
This knitted 20 fabric is sufficiently stretchable. Therefore, the

adhesi ve prepatvat bomapé kidds geieetednfrom e rgrown camistifg rafi ay styodnkow t he

skin wi thout com ng off or, _dropping off when |ocally appligd, for
exampl e, appl i’éﬁprﬁ'ge‘ﬁ%@n?i% § & ehYEPHowa n%/'ﬁté’PGE’ﬁetg.o‘:kExarrpl es

of a pref erabl gRieni 3 bRl kil §osidGe bRGIAL bhose

conpri sing one of or Inatiol of two or nore s of
pol yest ef- basegblypoprysd, pylybniadieliq aedipolgisdbytgleypr opyl ene- based

materials. Anong_of hers,. a polyester- FP07-0314-00 based woven
fabric (incl udEQ%éﬁla_ knilt s@aetemes thah 2 eonigntiof theghprmoplashs Flastamer
enconihel o st ofi9Ear Ry 0ol AR B B SRRRLSG L,
wei ght (wei ght hpeidhedid laggrealf thibeuhtentofall SRithia Al Gatgelrthe doheditte wei ght
and shape retention of the adhesive layer can be favorably maintained.
10 Accordingly, favorable application properties can be obtained.
[0017] Since appropriate tackiness and flexibility can be imparted
to the adhesive layer, it is preferred that the adhesive layer should
contain a rosin-based resin and/or a petroleum-based resin as a tackifier.
It is preferred that a content of the tackifier should be 10% by mass to
15 30% by mass with respect to the total mass of the adhesive layer. If
the content falls within this range, the adhesion of the adhesive layer
can be maintained in an appropriate range. Furthermore, the resulting
adhesive preparation can be prevented from coming off when applied to
the skin or from causing pain when peeled off.
20 [00618] According to the present invention, the present invention
provides an adhesive preparation, which, even though it contains a high
concentration of methyl salicylate in an adhesive, can maintain the
methy] salicylate at a high concentration in the adhesive, has good skin
following properties, few imritations to the skin, and favorable

25 application properties, suppresses the volatilization of the methyl

salicylate, and is capable of being stably percutaneously absorbed.



5 falls within this range, an adhesive base (which refers to an

i ngredi ent havi ng adhesi on, anong ingredients constituting the
adhesi ve |l ayer; the sane holds true for the description bel ow) does
not seep through the stitches of the knitted fabric when the adhesive
described later is applied to the knitted fabric. Furthernore,

anchoring properties wi'th thHée 10adhesi vé basé can be maintai ned Thus,
t he adhesi on of the adhesive preparation can be-inproved.

[ 0024] Moreover, it is preferred that the support should have a

| ongi tudi nal nodulus (nodulus in the nmajor axis direction) of 2 to 12
N5 cmand a |ateral nodulus (nmodulus in the minor axis dFPEGHIIEA)0 of
2 15 to 8 N5 cm neasured according to the nethod of 31S L1018. Wen
t he support has a nodulus lower than 2 N5 cm the adhesive tends to
seep into the stitches of the knitted fabric due to the stretched
knitted fabri cpyfaeDeaRRltioRbf ifeDRIWingand functions as the adhesive
preparation tend to be reduced. On tﬁe ot her hand, when the support
has a 20 | ongi {(ddPhal nodul us higher than 12 N5 cmor a | ateral

nodul us hi gher thag.B N5 cm the resu ti.ng sg{o ort, iﬁfh?oqr%g
stretchabl e. FurthetdBie Suéh BHFERnETWEE pPATEPSL Por™y sPPERY | kel y
to follow skin y : i .a bend of the body.

[0025] Next, the a es*."@@fF@?S?@%&?F@%é ascribed. 25[0026] The

adhesi veS5l ayer of Figerepresienta idiagrahi chowiogpehagss am dbkheplasiea Thi s
adhesive contains a drug _nethyl salicylate and an FP07-0314-00
adhesi ve base 8@°§%§aéﬁ’f‘iogfneﬁ¥é?%ﬁifgfﬁ‘§{e”ﬁﬁ‘é5 aé’gntent of the nethyl

salicylate in the ) ieaveigl %y%iaeérﬁrglg%%ﬁgggﬁ%gg Dl V\%ltag{.né espect

to the total mass © adhesiv yer. esi ve preparation of
the present i nuerehieioswiphembol evkriinded this concentration of methyl
5 salicylate has the predeterm ned support and the predeterm ned

noi st ure pernegqupgiegw&mrﬂagé?uttheEweahw y, the adhesive

Conpant 18t 1 on BOBLEn GRL kN boBRefid of UE ISP IRE s teim gy ce

sufficient | ocatheaalpenitiopicheptising S sterhtble spprsn@dcansdietivat i on of
the drug can be nmaintained nore 10 preferably, it is preferred that
the content of layRelamendigd onssbptantiallydhesybele quece oo af Bagtzng side 9as s,
nore preferabl 18 to, 12% by nmass, with respect to the total nmass of
the adhesive | aye Ppc[rb027] Mor eover, for the adhesive preparation of
the present inygojon, His, e areefhable gpioRatillttheleasives) ve | ayer shoul d
further contain .

15 [0022] The support used in the present invention is an interlock

woven fabric (including a knitted fabric) subjected to crimping
processing and is preferably an interlock woven fabric (knitted fabric)
subjected to crimping processing that has two or more tiers of a
multifilament yamn of a thermoplastic synthetic resin. This knitted
20 fabric is sufficiently stretchable. Therefore, the adhesive preparation
of the present invention can firmly follow the skin without coming off
or dropping off when locally applied, for example, applied to the limbs
such as the elbow or the knee. Examples of a preferable material for
this knitted fabric include those comprising one kind of or a
25 combination of two or more kinds of polyester-based, polyethylene-
based, and polypropylene-based materials. Among others, a polyester-



15 1% by mass or nore of 1-nmenthol as a drug contained therein.
1-menthol itself has analgesic effects and also has the effect of
pronoti ng the percutaneous absorption of the nmethyl salicylate.
Therefore, 1-nmenthol is contained in this range, and thereby, |ocal
anti-inflammatory anal gesic effects can be further inproved.

20[ 0028] Exanpl es of the adhesive base include thernoplastic

el astoner - based adhesi ves, acrylic adhesives, rubber-based adhesives
(except for The forner two adhesives), pol yurethane-based adhesives,
silicone-based adhesi ves, and adhesives conprising a nixgﬁ&§(£ﬁﬁqﬁpf.
[ 0029] Exanpl es of the thernopl astic el astoner-based adhe S -

25i ncl ude those containing a thernoplastic elastoner and a tackifier.
When the thernoplastic elastomer itself has adhesion, the use of the
FPO7-0314-00 tackifier is not essential. The thernoplastic elastoner
that can be ustded wovenefabtiefingdpding e keitef farisheomprisiegipamibdenees can

ctyr one: but adi ERerEe RS hEBRRL BRRYREE tadBOeR R Lot at e

et hyl ene- vi nyl[pag3t at e FepRRIMIRES bR g%&%ﬂ%ﬂr@% RFertddomer igs
styrene- but adi ene rubbers, polyisoprene, and pol ybgt adi ene. O them

a t her nopl ast i weightalsteight pebasbareadthoulidvie YbtepkSi0s/my olf the weight

t - - St, bl ock l. i f bl e .f t
i owpontof - ol Sl Bl g P Fse eBh SEEHOG BubbSiie. and
chen cal T esi Sk afiGeadniBh00AMhE ALRAES: abuditfing e Alesils pRERRE SLyr ene

bl ock copol yners 1'nclude Caritlex TR-1107, TR-1111, TR- 2, and
TR1117 (all frsmeShaltld rGhdon thaldesdriptioh belui)ntors nd6S&p twugh diee 3421,

and Quintac 3570 al.l from Zeon rp,), .JSR SI S-.5000 and J
SI'S-5002 (all %tﬁgw% 9@3@@@%5 {6 &%m%@#hew ?eﬁfflg‘? l,afek}sg\ypggﬁ

D- KX401CS and {5 I F5m-nhe! | 1,.C bl

Sol prene 428 ( hlﬂﬁ ?(%ﬂ@téﬁﬁa% éun?ConpaEl;% -an%ﬁfﬁ% @ﬁ%#‘kgr&lglw

conbi natiDon of adhesive baseoraa Hei maiataofedt h®hug sie athesisedf tHeOGBaditexanpl es

of the acrylic adhesives include an adhesive in which at |east one
kind of (et h)&Epgetien ¢astsimpravgdh as (meth)acrylic 20 acid,

2- et hyl hexyl ( acr?di ogt:yl I I

(met h) acryl at e@%@ yl n%%ﬁgeé’ciﬁﬁ[g{%ﬁ%&;gﬁggée%ﬂ?%et %agreya} at e,

gl yci dyl (et hjagitydisdl enoduie (eidniug sty najorekiz) deciémtef 2 ® 12

pol yneri zed or_ copol ynerized at a nononer, rati o that exerts adhesion

at a use tenpelat erand glateabmadHsimedybisdp Sreaningn axindiemtionee 4 e. g.
25 80 RS LU o AR U Byl Vo0
the support has a modulus lower than 2 N/5 cm, the adhesive tends to
seep into the stitches of the knitted fabric due to the stretched knitted
fabric when applied thereto, and functions as the adhesive preparation
tend to be reduced. On the other hand, when the support has a
20 longitudinal modulus higher than 12 N/S cm or a lateral modulus higher
than 8 N/5 cm, the resulting suppoit is poorly stretchable. Furthermore,
such an adhesive preparation is less likely to follow skin expansion
when applied to a bend of the body.
[0025] Next, the adhesive layer will be described.
25 [0026] The adhesive layer of the present invention comprises an

adhesive. This adhesive contains a drug methyl salicylate and an

10



FPO7-0314-00 usual ly have adhesion. Therefore, the addition of a
tackifier is not essential. However, tackiness, the nodul us of
elasticity, or the Iike may be controlled by the addition of a
tackifier. [0032] The acrylic adhesive is preferably a copol yner
conprising 5 a high-Tg nononer (nononer having a glass transition

h . .

| ow- Tg mononer (nmononer having a glass transition tenperature | ower

t han room t enperat ure when honopol yneri zed) in conbi nation
(Meth)acrylic acid which has polarity and contributes to high 10 -
adhesi veness is suitable as the high-Tg nonomer. (Meth)acgpid7-g31@cid
ester containing an al kyl group having 4 to 12 (preferably, 4 to 8)
carbon atons (a hydrogen atomin the al kyl group nay be substituted
by a hydroxy group) is suitable as the | ow Tg nononer. [0033] Exanpl es
of the rubber- V. cx%g%, ur b b

adhesi ves and po sggo u%% éﬁ%mlgge %ﬁi|J§% &%h%HﬁgeEPaﬁéﬁgl

rubber -based ashlieglateds thoaihesise layenatl0taby mabsbarmamdmh tapscttd er. The
pol yi sobut yl ene- based adheS|ves conpri se_pol yi sobutyl ene havi ng

vari ous nol ec uthgriotgbmgp of tha adhesivedayesuppheadhesivg Prenaratior ot dhes

B v e pennESER Bioh! slBiBRLIEC WA s REBLEIAES (hahehllP

adhesi ve 2000 rising poly e€ne shou used as a m

with a ssyr enesahlc% wmm%irweemmﬂeﬁlkpcﬁmltw@édeté&ﬁﬁﬂIﬁmmﬁé es of
t he pol yur et hane-based adhesi ves incl ude aliphatic polyurethane

adhesi ves and BerowaRility shorpdaten haAweowdingdys theeadhesivepropasatio ofithe

silicone-based_a sives. inclu hesi ve 25 ontal crude
ubborof o 1\ REREE Sh¥eitioh "Gh i e ARGRL EBaERERRL P dith %l

pol ynet hyl vi ny ligsctipecelagr mﬂcaa%eféatﬁ}maﬁa%ﬁﬁﬂcﬁnk R¢aANSaRec affects.
FPO7-0314- 00 Nti{e3|n (silicone resin with a three-di nensi onal

struct ure conpbinsg e alastny con¢antratierc hf s (OERYaRSHeOmaintainel ot unit”
such as lﬁl 00. preferably, it is preferred that the content of the methyl salicylate should

be 10 to 15% by mass, more preferably 10 to 12% by mass, with respect
to the total mass of the adhesive layer.
[0027] Moreover, for the adhesive preparation of the present
invention, it is preferred that the adhesive layer should further contain

15 1% by mass or more of l-menthol as a drug contained therein. I-
menthol itself has analgesic effects and also has the effect of promoting
the percutaneous absorption of the methyl salicylate. Therefore, 1-
menthol is contained in this range, and thereby, local anti-inflammatory
analgesic effects can be further improved.

20 [0028] Examples of the adhesive base include thermoplastic
elastomer-based adhesives, acrylic adhesives, rubber-based adhesives
(except for the former two adhesives), polyurethane-based adhesives,
silicone-based adhesives, and adhesives comprising a mixture thereof,
[0029] Examples of the thermoplastic elastomer-based adhesives

25 include those containing a thermoplastic elastomer and a tackifier.

When the thermoplastic elastomer itself has adhesion, the use of the

1



[0035]1t is preferred that the content of the adhesive base (the

total anmount of the adhesive base and the tacldfier, if any) should
be 35 5 to 80% by mass, nore preferably 40 to 75% by mass, with
respect to the total mass of the adhesive |ayer, fromthe vi ewpoint

of the cohesion and shape retention of the adhesive |ayer. Wen the
adhesi ve base contains atacicifier, Tt is preferred that~the content—
of the ingredient (thernoplastic elastonmer or natural rubber) except
for the tackifier 10 should be 25 to 50% by mass, nore preferably 30
to 45% by nass, with respect to the total mass of the adhesive |ayer. -
If the content falls short of the lower limt described afpEpre0314-00
elasticity tends to be weakened. Alternatively, if the content

exceeds the upper Iimt described above, shape retention tends to be
poor. 15[ 0036] The thernopl astic el astoner-based adhesi ves or the

r ubber - based i, a ' ﬁg‘gﬁ '

tackifier foragggﬁfgﬁglog%ﬁ%dsalﬁgnéﬁﬁ%ac OP%?%QE%%%%% egbe%\s/idn to an
adhesi ve base hathenteradpesticoeattymetisatd adhesivositart be eadplifiedrbyof t he
tacicifier. Such a tackifier is preferably a rosin-based resin and/or
a petrol eum 28yrage@preassHTenexblag SopPelymere shzdenHREs-SHEens

i ncl ude natural; resi I I Ny I g.,

rosi n gl yeer| noIgEE SRR Bol VERTRAEE B Tordvit Bk dnE byt
hydrogengt ed r gigiefet®bne (6bt@rs, styahed@emine dubiasd, boljliscpedneNalbt er or
hydrogenated rosin pentaerythritol ester). Anpng others, hydrogenated
rosin ester isPpybyagiens e G Biemy He theswp plastemerskasad jadhesi¥’ i on and

si nester i sPRyBHed! i e CPSPBRS A i adas
prcf o abl ¢ SpeuTPt PR ppeR iyt e eaEher R AR

bgeul arly
ased
resin include Bgifhe AeMpbinBhEoRERRGEYS WakihkBedifon a5k ibtabad,| from

Aral cawa Chemical Industries, Ltd.) and Foral 85, Foral 105,
St aybel i t e Est end ¢hemdepdireSistapbil i te Ester 10 (all from Ri ka-Hercul es,

Inc.). e kin or conpi nat i.on_,of t or. nore kinds af, t.hem can
Sbe’ Lsed O 005 NEPkove EXSSR R T o8 oS nebutr iRt et | debh
include C5 synth&flimerd ahé10de 0aif186 TRS1 (07, TR-1CONCIRIIBIB H@ANMPRL Si ng at

| east two kinds of i soprene, cyclopentadiene, 1,3-pentadiene, and
1- pent ene; copdlihtllstanShell €hemicals Ltd) Quintap 3k3h deimac M4Peandne and

10" drcyel opent gl gaese i B2k3. LAY FATBRSSHncho b enht 1)
i oyl opent acl Lo B e P R DR BRI B ars
with isdgrene &rtll0TCIL(aH pentSdll Clemielnlid. ) eng Selpeenef428 (Phillip
Petroleum Company). One kind of or a combination of two or more
kinds of them can be used.
[0031] Examples of the acrylic adhesives include an adhesive in
which at least one kind of {meth)acrylic monomer such as (meth)acrylic
20 acid, 2-ethylhexyl (meth)acrylate, octyl (meth)acrylate, imethyl
(meth)acrylate, butyl (meth)acrylate, hydroxyethyl (meth)acrylate,
glycidyl (meth)acrylate, and methoxyethyl (methjacrylate is
polymerized or copolymerized at a monomer ratio that exerts adhesion
at a use temperature for the adhesive preparation. A monomer (e.g.,

25 vinyl acetate) other than the {meth)acrylic monomers can be used as a

meonomer for the copolymerization. The acrylic adhesives themselves

12



15 dicycl opentadi ene). C9 synthetic petroleumresins are preferable
fromthe viewpoint of weather resistance and conpatibility with the
adhesi ve base. [0038] Moreover, exanples of the petroleumresin from
t he vi ewpoi nt of another classification include alicyclic petrol eum
resins 20 (alicyclic hydrocarbon resins such as alicyclic saturated
hydr ocarbon resins), alicyclic hydrogenated petrol eumresins,
aliphatic petroleumresins (aliphatic hydrocarbon resins), aliphatic
hydr ogenat ed petrol eum resins, and aromatic petrol eumresins.
Alicyclic petroleumresins and alicyclic hydrogenated petFm7ed814-00
resins are preferable fromthe 25vi ewpoi nt of adhesion, conpatibility
with the adhesive base, and agi ng resistance. Aficyclic hydrogenated
petroleumresins are particularly FP0O7-0314-00 preferable. Specific

550" arkon b0ty R AMEARRD TRGLRED e AT HRRAEL R o8 Ton
Chemi cal | ndustdsetizl. [Howdveandciisaer the 2zn8RAB GEslagiciient del likt d. ) .

One kind of or a conbination of two or nore kinds of 5them can be
used. [0039] Th&axdpeertialledhy theaddivion of afackitiér- in addition to the

0811, 2sed, [ e AR NGO SUDASEY o S5l cP gtably 0o o

tacldfiers suc t er péne- and

xyl ene- bgsed regiigis Ty IRRAAD] (Fleaoneh BSiiNe a| Ay rirdnsition tphpeented Wi th
10% by mass to_30% by mass, preferably 15% by mass to 25% by nmass of
the tackifi er, highehthee spris ttemperathee woemho yro¢rizefk andiRdeYVVES | ayer .

If the content descrihed above is |ess than 10% b i cal
properties of 55’98’_%1% AoE ;v!|n§ %gls c%ﬁsggﬁgePﬁéaggézq‘Y#%%adhesi on
preparation 15;Ra$l |t¥mF&ﬁﬁ§e ofheaheRomoilyBstizellf tihe emigfionexceeds
30% by mass, the resulting adhesion preparation mght cause an
irritation to (Methgacryicardidrivgtich chags goleriyn andesopfobiies tf fhigh

0041] The adhesive. | i hesi t] f th t
vent 1 oy eoieuFRReR i aflebibce T b ReRRe WileHentittast he o
drug, the adhegie HasfingaaldE gt Khivingl 4 1SUCh(REABEOP] 8

pronoter may be a conpound whoSe effect of pronoting absorption into
t he skin has heabbméatome (dhpdroganciemirzthd alkigkgnopb ewytbhenbrtitutedhioy ude:

(1) fatty acid, .aliphatic, alc |, tE‘a ty..acid amde, and fatty acid
Sther havi ng 6 EaUis5Y SBLR SCHER S 8 IR TREP BBt ur at ed or

unsaturated  [0033] Examples of the rubber-based adhesives include natural

15 rubber-based adhesives and polyisobutylene-based adhesives. The

natural rubber-based adhesives comprise a natural rubber and a tackifier.

The polyisobutylene-based adhesives comprise polyisobutylene having

various molecular weights and may be supplemented with various

additives, if necessary. It is particularly preferred that the adhesive

20 comprising polyisobutylene should be used as a mixture with a styrene-
isoprene-styrene block copolymer.

[0034] Examples of the polyurethane-based adhesives include

aliphatic polyurethane adhesives and aromatic polyurethane adhesives.

Examples of the silicone-based adhesives include an adhesive

25 containing a crude rubber of silicone such as a polydimethylsiloxane

polymer, polymethylvinylsiloxane, or polymethylphenylsiloxane and an

13



25and may be cyclic, linear, or branched); (2) aromatic organic

acids, aromatic al cohol, aromatic organic acid ester, and ether; and
(3) lactic FPO7-0314-00 acid esters, acetic acid esters,
nonot er pene- based conpounds, sesquiterpene-based conpounds, Azone,
Azone derivatives, glycerin fatty acid esters, propylene glycol fatty
acid esters, sorbitan fatty acid esters (Span type), polysorbates T
(Tween type), polyethylene glycol fatty 5acid esters, pol yoxyethyl ene
hydr ogenat ed castor oils (HCO type), polyoxyethyl ene al kyl ethers,
sucrose fatty acid esters, and plant oils. [0042] Specifically,

caprylic acid, capric acid, caproic acid, lauric acid, mFRFL3a4a0 d,

palmtic acid, stearic acid, isostearic acid, oleic acid, linoleic
acid, linolenic acid, lauryl alcohol, nyristyl alcohol, oleyl 10
al cohol, isostearyl alcohol, cetyl alcohol, lauric diethanol am de,

myristyl nyris ?esmogpaébﬂ{fk@ﬁﬁy\m i3t s ioRhVruP Rk L il Ring Bt Y|
salicyl ate, ethyTene ycol salicylate, cinnamc acid, nethyl

ci nnamat e, cresotM it yichlaa (CHS eSO aard/a "(Q anit'sdueh aeBids). acet at e,
propyl acetate erani gl , thynol, eugenol, terpineol, 1-nmenthol,
boneol , d-1i rmt%’gél i sé%t?gﬁﬁ%{ﬁl'{e‘ilthatitgﬁlﬁﬁ’éﬂ ‘?frﬁ’ér eSiR besg r,

glycerin monoc liélén%hﬁtotglh%( &ebile BRAGARL AL Seifih #e] cho arl%':a%”rate’

gl ycerin nonooléa sor an nonol aurate, sucrbdse urate,

pol ysorbat e 200 0% By B niry s@feriblinod auT 34 8y nied, wéthiryipeoetoghey col
monol aur ate, pol yethyl ene gl ycol nonostearate, ,polfyoxyet hyl ene ol eyl
et her, pol yoxytﬁﬁﬂyﬂn@éﬁ@ﬁh&@gbqswétlﬁéﬂ,ﬁ%ﬂﬁe@wmtpﬂ i ¢opgEemmd  and
olive oil are preferabl.e. ng.the leic Ld, . al ol ,
myristyl al coharpe ieRtion, SRR I Byt ‘?ﬁ%fgh%%’ Kivé eah

di et hanol am de conkqif® At laekifier) ity hepreferidB NRA aBE Xbatess ofthéCiRptedient
nonocaprate, glycerin nonool eate, sorbitan nonol aurate, propylene

gl ycol nonol auftaemmoppetiy slastortey | asneataiab yebbephexcep sprofhgolegleifing | ene

| auryl her, and.pirotjo ne are nore.pref b Oeic id, ley'
al cohol ,qtoand_ 12%%%%% t?_rﬁceb%/ggt‘éfn&ssaﬁ%e Brsegég?bﬁy ?gg‘ﬁéﬁ?ﬁ’g r%ﬁ?fe"gil e | ayer
in the adhesi Veg:spi®pRihakdtBNmAs of R Hh@SRNbyer NVEThd QteiBRlls HRdrher

contain a plasticizer. Exanples of such a plasticizer include liquid

paraffin, petrof éndyesditnividescribed gbovep alaatitityntenda e de prasked. oi |
napht hene- base% elr'n%ﬁgeﬁ?!, g tLé cgrggntagxgge%tsltﬁe B{;I%%%Sﬁ?it described above,

shape retention tends to be poor,

15 [0036] The thermoplastic elastomer-based adhesives or the
rubber-based adhesives as the adhesive base usually contain a tackifier
for exerting adhesion. A tackifier can be added even to an adhesive
base having adhesion by itself without the addition of the tackifier.
Such a tackifier is preferably a rosin-based resin and/or a petrolenm-

20 based resin. Examples of the rosin-based resin include natural resin
rosin, denatured rosin, rosin ester {(e.g., rosin glycerin ester or rosin
pentaerythritol ester), and hydrogenated rosin ester {e.g., hydrogenated
rosin glycerin ester or hydrogenated rosin pentaerythritol ester).
Among others, hydrogenated rosin ester is preferable from the

25 viewpoint of skin irritation and aging resistance. Hydrogenated rosin

glycerin ester is particularly preferable. Specific examples of such a

14



5 o0il), squal ane, squal ene, plant oils (e.g., olive oil, canellia
oil, castor oil, tall oil, and peanut oil), silicone oil, dibasic
acid ester (e.g., dibutyl phthalate and dioctyl phthalate), liquid
rubbers (e.g., polybutene and liquid isoprene rubbers), and glycol
salicylate. Anong them liquid paraffin and Iiquid polybutene are
preferably used. 10[0044] A m xture of two or nore kinds of such

pl asticizers may be used. The content of the plasticizer basedon the
whol e conposition constituting the adhesive is appropriately
determined within the range of 5 to 70% by mass, nore preferably 10
to 60% by mass, particularly preferably 10 to 50% by rrassF,P%QH""UO
respect to the total nass of the 15adhesive |ayer in consideration of
mai ntai ni ng sufficient perneability and sufficient cohesion as the
adhesi on preparation. [0045] Moreover, the adhesive layer in the
adhesi ve pr eparatii-tasedfesiniecipdeisstertGum Feand Rinecrmesial B&E- Q) anidd¥E-

suppl enmented w antioxidant, a filler, ossLi nki agent, a
preservative, Wl@ggg’@r%’@?ﬂ’% ﬂ]‘(ﬁﬁg’a{ h@@?t“l%%‘ﬁ ﬁ%‘i gg?ﬁ%&%ﬂ%ﬁopher ol
and ester deri iS\f%%e' : H j z te,

nor di hydr oguai g.?%tl afét??,ﬁg?bﬁt%ﬁ ﬁ?%%?éﬁgéﬁgﬁ%%ka Htﬁﬁ?{/%ht ed
hydr oxyani sol elncadnd Qneéidd dfevrarembémtionbf ovasr 1soetkimls dihanmrardant .

Cal ci um car bonat e, magnesi um carbonate, silicate (e.g., alum num
silicatedand nB§HEd um silicate), silicic acid, barium sulfate,

25cal ci um sul fzé@?!ical q\i{&%ﬁ%’n%&mﬁs@% ?é&ggum_tgagea LM iRLGe, and

the like are desirable as t o resins, phenol resins,

epoxy resins, (BR¥HhEEFetlenl egis (€8] aspolimhesmaapisingatilest veo (e. g. ,
unsat urated polyester), isocyanate conpounds, b| ockfniéisocyanat e
conpounds, or g&Hide & seBTENRKEYRIOREEBAIeRS, Adrenirgieganald drfdéienki ng

agents (e.qg., n ; C d a eskr al
crosslinki ng aggé@aﬁshgf)@h%% aggg@%gy%‘)ev%zoa dg, %Erg%ﬁtegé bl
par ahydrigxybenzaagtpertatiiste; pal Alsine hekylpeo@pased, ofd(BipdriraiidnekeCar e

desirable as the tgr eservative. pam nobenzoic acid derivatives,
anthrani | i c acisynthelid pefrolepas resing| (edpl FapoliERads ¢empysins vedeastt Bitrar i n

oyt i m i me. der VD) 6T R RS BRIV R<TEs o8 CRmETORETPI e o
desirabl e as t gyMpahsheetased SHRARHTENSRMIRS irdétns! @YEr cdfp‘blymers
appropriately supplenented with such an antioxidant, a filler, a
crosslinki ng agéft , isoppaneseanddari vé,3-pentagiene  mainly composed of
15 dicyclopentadiene). C9 synthetic petroleum resins are preferable from
the viewpoint of weather resistance and compatibility with the adhesive
base.
[0038] Moreover, examples of the petroleum resin from the
viewpoint of another classification include alicyclic pefroleum resins
20 (alicyclic hydrocarbon resins such as alicyclic saturated hydrocarbon
resins), alicyclic hydrogenated petroleum resins, aliphatic petroleum
resins (aliphatic hydrocarbon resins), aliphatic hydrogenated petroleum
resins, and aromatic petroleum resins. Alicyclic petroleum resins and
alicyclic hydrogenated petroleumn resins are preferable from the

25 viewpoint of adhesion, compatibility with the adhesive base, and aging

resistance. Alicyclic hydrogenated pefroleum resins are particularly

15



WV absorber within the range of 0.01 to 10% by mass, nore preferably
0.1 to 5% by mass, particularly preferably 0.2 to 2% by nmass, with
15respect to the total mass of the adhesive preparation.

[ 0047] Mor eover, the adhesive preparation of the present invention nmay
further conprise, in addition to the support and the adhesive |ayer,
a layer of a release coating that is peeled off in use. Such an
adhesi ve preparation-is easily produced, stored, and used and is -
therefore 20 preferable. Exanples of the rel ease coating used in the
present invention include rel ease paper, cellophane, and synthetic
resin filns (e.g., polyethylene, polypropyl ene, polyester ol yvi nyl
chlori de, and pol yvinylidene chloride) subjected to reledgﬁgﬂﬁéé@ﬁent
(e.qg., silicone treatnment). 25[0048] Next, a nethod for producing the
adhesi ve preparation of the present invention will be descri bed.

[ 0049] The adhesive preparation of the present invention can be
produced by, bpiefanaitle.paSgetifioleashpies ofsucbd petpleamdmsahiebiedngdadevent or

adnesi ve | ncl uBFHE Fiie Aokt SpeAfepat [uciora T hers Au8pE:l e
Dr opor ti ons. €04 (8rPAGARKE CRALKENTRGRUAL, B NEIPEGorck PRORN el et Ny

acetate, and the mxture 1s stirre tain a uniformdissol ved

matter. Next, Chesicdl )l vede kintitofbr & sorebipaivhest tentop nvrskipgosf  and
then dried with a drier to renove the organic solvent by
vol ati | i 2at i onthemi bepsed. di ssol ved matter is covered with a rel ease

coating. O ot faui se. el aRdkuetybe: BRLhE n:auRERaDdEdoant o 2

rel ease coatin t hen ed'w 0 renove organic

sol vent by vol Bidellirgs iafdlor thagRtrolelit-Shssd flsing dthrBkinds offtackifRrs
transferred to a support by conpressjon, [0050]1n the hot nelt
met hod, the i ngtcldpeirpenednead ragnpnghengkbased resins, and xylene-based

resins,

10 [0040] The adhesive layer is supplemented with 10% by mass to
30% by mass, preferably 15% by mass to 25% by mass of the tackifier,
with respect to the total mass of the adhesive layer. If the content
described above is less than 10% by mass, physical properties of
adhesion are easily reduced, and the resulting adhesion preparation

15 easily comes off when applied. If the content exceeds 30% by mass,
the resulting adhesion preparation might cause an irritation to the skin
and might cause pain when peeled off,

[0041] The adhesive layer in the adhesive preparation of the
present invention may contain an absorption promoter, in addition to the

20 drug, the adhesive base, and the tackifier. Such an absorption
promoter may be a compound whose effect of promoting absorption
into the skin has heretofore been recognized, Examples thereof
include: (1) fatty acid, aliphatic alcohol, fatty acid amide, and fatty acid
ether having 6 to 20 carbon chains (they may be saturated or unsaturated

25 and may be cyclic, linear, or branched); (2) aromatic organic acids,

aromatic alcohol, aromatic organic acid ester, and ether; and (3) lactic
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adhesi ve, except for the drug, are first heat-m xed at their
respective 15 proportions under tenperature conditions of 150 to 200C
in an inactive (e.g., nitrogen) atnosphere. Then, the drug is added
thereto, and the mxture is stirred to obtain a uniformnelt. This
melt is directly expanded onto a support and covered with a rel ease
coating. Then, the resulting product is cut into a desired shape. O
otherwise, this nelt is-20 tenporarily expanded onto a rel ease g
coating and is allowed to further cover a support. Then, the nelt is
transferred onto the support by conpression. Then, the resulting
product may be cut into a desired shape. The hot nelt netif®d-0344-00
preferably used in terns of good energy efficiency and bei ng
preferable for workers' health or environment. 25[0051]It is
preferred that the thickness (exclusive of the thicknesses of the

support and thgid ekgase aedii agil efteishematbtepenebisay ecompifids 0314- 00
in the adhesive preparation should be 50 to 300 gm nore preferably
80 to 200 gm 3esquiteerenpribesedecunpoynds sAzangg dizene g’%{”%tl’r’ésfd@?%%n of

dhesi dhesi t f . : d, if
Che thi ckness BITASHLTy RNtk U1 TRE 658 et 1B BBG R0C T
Sreduced. [ 005gddyb(Stameype),i folysorbiates (EBwe@dybd)apolydityl stol €attyay er

shoul d be fornmed such that the application anount of the adhesive
| ayer (abount afidjasterstpadyoyedyleoe thydmpenaipdimasterppids dFEKRtam)y 100 to

200 g/ n2, ferably, 120 180 gl .
T0r 053] The. or BayoRsBy B alL R0 P ity e denead Tl B8 eni . e
drug, and ot he{oo@é}ii ti \sgeéiﬁgdl@gg%gj{% A& cagideskid napffc Ai@dmetd on

method is nmerely taken as an éxanpl The met hod for pr oofuci_ng t he
adhesi ve prepascid,woyriitis anich palmiterated stearibacid,iisasteatic agdidieic agithod with

(s order of Rddialon, ASH00=lient, 1 he o SLULS PELTESOLLILY, of |
550 o1 8 24 hr Fohan Toaa ed onger Sand e e e R aflkidee & 10
t enper at ur e of m4fi€&yhnuyristate| attyldedényhi miyrispatef c@pbopabuitateli mgthyb t he

salicylate, ethylene glycol salicylate, cinnamic acid, methyl cinnamate,

cresol, cetyl lactate, lauryl lactate, ethyl acetate, propyl acetate, geraniol,

thymol, eugenol, terpineol, l-menthol, borneol, d-limonene, isoeugenol,

15 isobomeol, nerol, dl-camphor, glycerin monocaprylate, glycerin
monocaprate, glycerin monolaurate, glycerin monooleate, sorbitan
monolaurate, sucrose monolaurate, polysorbate 20, propylene glycol
monolaurate, polyethylene glycol monolaurate, polyethylene glycol
monostearate, polyoxyethylene oleyl ether, polyoxyethylene lauryl ether,

20 HCO-60, pirotiodecane, and olive oil are preferable. Among them,
oleic acid, lauryl alcohol, myristyl alcohol, oleyl alcohol, isostearyl
alcohol, lauric diethanolamide, I-menthol, glycerin monocaprylate,
glycerin monocaprate, glycerin meonooleate, sorbitan monolauzate,
propylene glycol monolaurate, polyoxyethylene oleyl ether,

25 polyoxyethylene lauryl ether, and pirotiodecane are more preferable,

Oleic acid, oleyl alcohol, and l-menthol are preferably used.
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20 met hod specified by HS Z 208. If the noisture perneability falls
within this range, the volatile methyl salicylate and the 1-nenthol
that nay be added thereto are difficult to volatilize and are stably
mai ntai ned in the adhesive |ayer. Therefore, an effective anount of
the drug can be | ocally percutaneously absorbed, when the adhesive
preparation is 25applied to the skin. On the other hand, the adhesive
preparation itself exhibits noisture perneability to sone extent.
Therefore, even when FP07-0314-00 the adhesive preparation is
applied to the affected part, noisture such as sweating in this part
is noderately evaporated. Therefore, it is considered that the
adhesi ve preparation can be applied to the skin for 24 hdth0d-Gi 4-00
|l onger. As a result, the nmethyl salicylate can be 5 adm nistered nore
conti nuously. Moreover, the noisture perneability is nore preferably
1 to 200 g/ nR24 hr, even nore preferably 1 to 100 g/ nR.24 hr, from
t he vi ewpoi nt [@04¥ei ng Thapadbesvoflafenrinhibe wlhesivé myerarationf o ttes
descri bed above. [0056] The noi.sture perneabiljt t he adhesi ve
preparati on of PFE¥FNf HYeisiuay f‘?ﬁh?éﬁ?’{%@ﬁ ?J‘é‘ﬁ’&ggoﬂgwﬁﬂ??é@ess of
the plaster a . ﬁﬂ?’gp i [Walg t f the
adhesi ve pr epgéri gl{a?t;&ﬁ%?%g?gqg ul I e{}ﬁ?,ﬁéeﬁﬂ?ﬁ%%ﬁ%ﬁﬁﬁgﬁ,&%ﬁ? fzgl'?el y
control the nobstdpeorpss aifaiphiteye-based girdceyd dihj md remadngeccdsscr i bed
above. [0057] Furtherpore, the pJasna AUCO,. 24 and Qmn . .of the, drug
150bt ai néd whePilk fR2EaRSgI)ENG, PapLOIS (P8 OlYE ‘Plﬁéa%‘fﬂé‘éé’ﬂt castou &t i on i s
per cut aneousl y, adm nj. St I : t ! cld f 300
Gime to o 250 Bgorins et b, McARPUE aBhal WATHIGTeR, Bt
[0058] I n the aplikslbneecandr ¢ipeyRbhibalae), Kdved puigeanie.d nypsipbiteme and

suppl emented wth 10% or nore of nethyl salicylate with respect to
the 20 total naasddsopens mbbes) ved |ghycet saligylataudonoug Brm, Hisiuitet hy|

salicylate and_]j i Leyl i i nges from3.0 to 60.0
ng. hr/rnL and %%%@Wr%&%g@d}c’mgﬂ?n e,ﬂrgfg%gi C S|E“\§/1'el y, preferably 13.0
to 48.0109. hr/godand 630itirelokRRO oiddre iihds dfaaElesladtictlels mayDbe
preferably 20.0 to 40.0 nghr/niL and 7400 to 10000 nwhr/mi,

respectively, biedt edhe comtent ofethe pisticrarrhessddonidhei whole somperdtion he
application condit.jons,.descri.bed _above. reogver, in. this , the
7 2 ot “The. RECHBRAE ARRGFAYES aRaSHfue YRRl Roq willin Bl frEESE

5 to 70% by mass, more preferably 10 to 60% by mass, particularly

preferably 10 to 50% by mass, with respect to the total mass of the
15 adhesive layer in consideration of maintaining sufficient permeability
and sufficient cohesion as the adhesion preparation.
[0045] Moreover, the adhesive layer in the adhesive preparation of
the present invention may be further supplemented with an antioxidant,
a filler, a crosslinking agent, a preservative, a UV absorber, or the like,
20 if necessary. Tocopherol and ester derivatives thereof, ascorbic acid,
ascorbyl stearate, nordihydroguaiaretic acid, dibutylhydroxytoluene
(BHT), butylated hydroxyanisole, and the like are desirable as such an
antioxidant. Calcium carbonate, magnesium carbonate, silicate (e.g.,
aluminum silicate and magnesium silicate), silicic acid, barium sulfate,
25 calcium sulfate, calcium zincate, zinc oxide, titanium oxide, and the like

are desirable as the filler. Amino resins, phenol resins, epoxy resins,
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FPO7-0314-00 acid ranges from2.0 to 40.0 ng/nL and 700 to 2000

ng/ m., respectively, preferably 9.0 to 34.0 ng/tnL and 900 to 1700
ng/ m., respectively, nore preferably 14.0 to 28.0 ng/nL and 1100 to
1500 ng/ L, respectively, in terns of a nean standard deviation. 5
Mor eover, when the adhesive preparation is supplenented with 1% by
mass or nore of 1-nenthol with respect to the total mass of the
adhesi ve | ayer, the AUCO.24 and Cm of the 1-nenthol range from 30.0
to 130.0 nghr/nmL and 5.0 to 20.0 ng/ L, respectively, preferably 53.0
to 110.0 ng.hr/nL and 8.0 to 17.0 ng/nlL, respectively, nore
preferably 65.0 to 10 100.0 ng-hr/nL and 10.0 to 15.0 ng/fR07-0314-00
respectively, in terns of a nean standard devi ation under the
application conditions described above, [0059] According to the
adhesi ve preparation of the present invention, the paraneters within
t he ranges desakjdestksmbovidepmaetiag 15esiist ge.ped undneatdtlCpoR4dsten)d C, n,
depend on the area of the adhesiv reparation, theg%‘%i ckness of the
pl aster, and afO§Y4BRG| FOHIPOHRYSS erbi‘??@e BetipBEh 1OTWPORRMS} e OF8MCThose

skilled i ¢ heeBldfAg 200 9B ALel: SA0NNRly e TEREISalp (ol

wi thin the predeterm ndmeri caF ranges he "adhesi ve

preparation ofmbtfak dofpeends) i 4y edekirable 280thdl ¢resstiakiny edg¢ént. Wethyk he
adhesi ve preparation of the present invention is applied to 70 enR2 or
ot her ar&as f oparghydoumybenzoptei s obfePBlus t prathndrxypesgogad C butyl get

smal l er according to the admnistration ar.e e Lo.dhe
paraneters deséﬁr%yggo)gggqéa@ %dcf}é? ﬁ%ﬁl‘s HS@? %qaﬁéeael\s{gée ﬁr\éger%q;tl\ff nePadhesi ve
preparation, andinoB&EBicy adideferithttred.C htfrihiRdaddy deHbitivast édﬁ@}gﬁ&e

25val ue of methyl salicylate, salicylic acid, or_ l-nenthol before
appl i cati on ni &@d derivatiies.ycovaedis slerivativesr amine dcidcbased compounds,

[ 0060] Her ei naft er .he present invention wl.l be.described.nore
speci T1 cal |y wFERERUPE BHEETS iR Sl ooTRE (o Reui®
inventi gy i s natq imBLROGRUeliRbRasithdUlembséBet hese Exanpl es. Exanpl es
5[ 006 Exanples Ito 3) Production of adhesive preparation

Supports used [(94Bkanpllds ddhesivd layes iseappeepriatedy supplemented Witk woven

EAMEATC e D PN R e

10[ Tabl e 1] UV absorber within the range of 0.01 to 10% by mass, more preferably
0.1 to 5% by mass, particularly preferably 0.2 to 2% by mass, with
15 respect to the total mass of the adhesive preparation,
[0047] Moreover, the adhesive preparation of the present invention
may further comprise, in addition to the support and the adhesive layer,
a layer of a release coating that is peeled off in use. Such an adhesive
preparation is easily produced, stored, and used and is therefore
20 preferable. Examples of the release coating used in the present
invention include release paper, cellophane, and synthetic resin films
(e.g., polyethylene, polypropylene, polyester, polyvinyl chloride, and
polyvinylidene chloride) subjected to release treatment (e.g., silicone
treatment).
25 {0048] Next, a method for producing the adhesive preparation of

the present invention will be described.
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Nane of ingredient Exanple 1 Exanple 2 Exanple 3 Methyl salicylate 10
12 15 1-nmenthol 3.0 3.5 4.5 Styrene-isoprene-styrene bl ock copol yner
25 30 30 Pol yi sobutyl ene

FP07-0314-00

[00491 The adhesive preparation of the present invention can be
produced by, but not particularly limited to, a so-called solvent or hot
melt method. In the solvent method, the components of the adhesive
including the drug are first added at their respective proportions to an
5 organic solvent such as hexane, toluene, or ethyl acetate, and the
mixture is stirred to obtain a uniform dissolved matter. Next, this
dissolved matter is expanded onto a support and then dried with a drier
to remove the organic solvent by volatilization. Then, the dissolved
matter is covered with a release coating. Or otherwise, the dissolved
10 matter is expanded onto a release coating and then dried with a drier to
remove the organic solvent by volatilization. Then, the dissolved
matter may be transferred to a support by compression.
[0050] In the hot melt method, the ingredients constituting the
adhesive, except for the drug, are first heat-mixed at their respective
15 proportions under temperature conditions of 150 ta 200°C in an inactive
(e.g., nifrogen) atmosphere. Then, the drug is added thereto, and the
mixture is stirred to obtain a uniform melt. This melt is directly
expanded onto a support and covered with a release coating. Then, the
resulting product is cut into a desired shape. Or otherwise, this melt is
20 temporarily expanded onto a release coating and is allowed to further
cover a support. Then, the melt is transferred onto the support by
compression. Then, the resulting product may be cut into a desired
shape. The hot melt method is preferably used in terms of good energy
efficiency and being preferable for workers' health or environment.
25 [0051] It is preferred that the thickness (exclusive of the
thicknesses of the support and the release coating) of the adhesive layer
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10 10 10 Liquid paraffin 35 25 20 Alicyclic saturated hydrocarbon
resin (Arkon P-100) 17 19.5 20.5 Total 100 100 100 [0063] The
conponents shown in Table 1, except for the drug,

FP07-0314-00

in the adhesive preparation should be 50 to 300 pum, more preferably 80
to 200 um. If the thickness is less than 50 pm, the duration of
adhesion or adhesiveness tends to be reduced. On the other hand, if
the thickness exceeds 300 pm, cohesion and shape retention tend to be
5 reduced.

[0052] Moreover, it is preferred that the adhesive layer should be
formed such that the application amount of the adhesive layer (amount
of inunction) is 80 to 210 g/m?, more preferably 100 to 200 g/m?, even
more preferably 120 to 180 g/m’, on the support.

10 {0053] The order described above in which each base ingredient,
the drug, and other additive ingredients are added in the production
method is merely taken as an example. The method for producing the
adhesive preparation is not intended to be limited to the method with
this order of addition.

15 [0054] Next, the moisture permeability of the adhesive preparation
of the present invention will be described.

[0055] It is preferred that the moisture permeability should be 1 to
350 g/m*24 hr, when measured under conditions involving a
temperature of 40°C and a relative humidity of 90% according to the

20 method specified by JIS Z 208, If the moisture permeability falls
within this range, the volatile methyl salicylate and the I-menthol that
may be added thereto are difficult to volatilize and are stably maintained
in the adhesive layer. Therefore, an effective amount of the drug can
be locally percutaneously absorbed, when the adhesive preparation is

25 applied to the skin, On the other hand, the adhesive preparation itself

exhibits moisture permeability to some extent. Therefore, even when
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were first heat-m xed at their respective proportions at 150 to 200C
in an inactive (e.g., nitrogen) atnosphere. Then, the drug was added
thereto, and the m xture was stirred to obtain a uniformnelt. Next,
15 this nmelt was tenporarily expanded uniformy onto a rel ease
coating and was allowed to further cover a support. Then, the nelt
was transferred onto the support by conpression to form an adhesive
| ayer (amount of inunction: 120 g/ n2y on the support. Then, the
resulting FPO7-0314-00 product was cut into a 280 cnR square to
produce an adhesive preparation. [0064] (Exanple 4) Measurenent of

noi sture permeability The noisture permeability dfP47HE314-00
adhesi ve preparations of 5Exanples 1 and 3 was neasured at a
tenperature of 40C and a relative humdity of 90% according to the
cup nethod (HS Z0208). [0065] Test pieces (n = 3) used were obtained
by stanpi ng t hiseadhessiepeeparatioansenpbing tothe dffeesed pat onaitnrg such & anpl es
1 and 3 into a round shagpe of approximtely 70 i-n di.ameter. A

noi sture 10 ab%%‘?ag‘@%tmu ﬁ%slsag‘ﬁiaxaﬁag@% %%P@Pf&ﬁ:“c Fige (W ch has
a particle sizgfmfednas égﬂﬁk&% tAration GaR Bb ShARIAIRS LigN FoP Ut

remai ns on a 590 nm standard sievé). A cup used Wwas Y.S. S Tester No.
3525 (Yasuda S4 kiocuSeicsalongdro, Ag ch yesultDQks]methflasalicglagh camnbeai ni ng

t he nmoi sture absorbent was placed 15 in the cup, and this g was
pl aced of a cuffRBbiEed s ‘?pqli“%u%%"r z r%ﬂ"ebdgg’ﬁowe?ﬁ@e? pi ece

was pl aced ove { LLOr ngcent.r.i | with
t he support infstrhéﬁfgﬁfgfsalg&eﬁgfg%daygf ?gﬁlﬂt %‘fe%ergb%&% fk&ahfgg&%@aibs put on
the cup such tpat*Mhe, Somdae bickpetht bNbéngeaave of fuithe eupinkald e. A

ring was forced thereinto along with the 20 guide until the test
pi ece canme i nt effeqtydpsciasdtalete-wi th t he upper edge of the cup. A

vy o v plagadei et oA B0 o S S5 RS RpBigFe) o1
hori zontjal |y r @leagrestnt WMViehttoradépehi£on Sigathidkaewodf haplaaured thato the
groove on the periphery of the cup to seal the edge of the test
25pi ece. Aft er degyee 8baPpgssik mnils moducdioniafdhe eflesivei nypraraion. t he cup
Those skilled in the art can appropriately control the moisture
permeability to fall within the range described above.
[0057] Furthermore, the plasma AUCq.24 and Cpa of the drug
15 obtained when the adhesive preparation of the present invention is
percutaneously administered in an amount of inunction of 50 to 300
g/m® to a 280-cm? area of a human for 8 hours will be described.
[0058] In the adhesive preparation of the present invention
supplemented with 10% or more of methyl salicylate with respect to the
20 total mass of the adhesive layer, the AUCj.a4 of the methyl salicylate
and its metabolite salicylic acid ranges from 3.0 to 60.0 ng-hr/mL and
5000 to 13000 ng-hr/mL, respectively, preferably 13.0 to 48.0 ng-hr/mL
and 6300 to 11000 ng-hr/mL, respectively, more preferably 20.0 to 40.0
ng-hr/ml. and 7400 to 10000 ng:hr/mL, respectively, in terms of a mean
25 * standard deviation under the application conditions described above.

Moreover, in this case, the Cpay of the methyl salicylate and the salicylic
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table were renoved to obtain sanples (n = 3). [0067]The initial nass
of the cup was neasured. Then, the sanple was left in a

t her no- hygrostat kept under test conditions involving a tenperature
of 40C and a relative humdity of 90% and taken out the sanple after
24 hours. The sanple was stored in a 5 desiccator for 30 m nutes and
wei ghed. This procedure was repeated twice to neasure the mass of the
cup. A value obtained by subtracting the initial nmass fromthis nass
was defined as an anount of increase in nmass. The anmount of increase
in mass converted to a value per n2 was used as noisture perneability
(g/ n2-24 h). 10[0068]As a result, the noisture perneabi | ilfR07e43 14+
adhesi ve preparations of Exanples 1 and 3 was 5 to 120 g/ n2.24 h and
5 to 185 g/ nk24 h, respectively. [0069] (Exanpl e 5) Measurenent of

pl asma concentrati on The 280-cn? adhesive preparation (nethyl
salicylate: 33%&idTan ﬁ%nmaru hel 40.008 al Fenpl 2000 wagmbppl i ed
to seven healthy adults for hours. Bl ood was coll ected over tine.
The bl ood col |:@@chaw1mgre&é¢hlbr9n@ea0 3h-Ocag/mlopnd) 909 1 1790 ng/mb, 4, 6,

8, 10, 12, 18, .24 hours fr ar, t and

t he armunt of ‘SF%%HV o et} Bli?fe@gaclﬁh@ors’ré wgg rgg/%?’ha&’l?/@mocf g%?q cyl ate
and 1-ment hol ﬁé/ﬁnLcobeﬁécﬂ%ly' fin'@hﬁ? A0MRHERh S+ @taﬂ@drHYdéi%ﬁfﬁSI ties.
Therefore, the Use of ‘such |y necessities was avoi ded before and

during tBe appMoresvennvhen the armewwmh@@mwplea@@dsmgf 1%1@ net hyl
salicylate, its netaboli C_ aci a 1- Jer e
separ atel y rrea"s“ﬁ?se‘ﬂmefﬁg%ﬁgﬁgépg%&ﬁfe%@%@?&%ﬁ@ &fﬁeﬁﬁ
chromat ogr aphyrazgé%@m@ﬁgtmr@t [ yf fRnhthaakhgeybda WU & s by gas
chr omat ogr aphy-frass spectronetry for the nethyl salicylate and the
1- nent hol . Eachg-bf/miLhend 5.0 to 20.0 ng/mi., respectively, preferably 53.0 to 110.0
ng-hr/mL and 8.0 to 17.0 ng/ml,, respectively, more preferably 65.0 to
10 100.0 ng-he/mL and 10.0 fo 15.0 ng/mL, respectively, in terms of a

mean + standard deviation under the application conditions described

above.
[0059] According to the adhesive preparation of the present
invention, the parameters within the ranges described above can be
15 obtained. The AUC;,4 and C,,, depend on the area of the adhesive
preparation, the thickness of the plaster, and an individual difference
between test subjects, Those skilled in the art can appropriately
control the parameters 1o fall within the predetermined numerical ranges
by use of the adhesive preparation of the present invention.
20 Alternatively, when the adhesive preparation of the present invention is
applied to 70 cm’® or other areas for § haurs, it is obvious that the AUC
and C get smaller according to the administration area. Moreover,
the parameters described above are values obtained by use of the
adhesive preparation, and these values are determined by subtracting the
25 value of methyl salicylate, salicylic acid, or l-menthol before application

mixed in daily necessities or the like.
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FPO7-0314- 00 neasurenent nethods was validated beforehand to confirm
measurenent reliability. Values obtained by subtracti ng an endogenous
concentration (neasurenent value on 0 hour) before the application
froman actual neasurenent val ue were used as plasma 5concentrations
during the application, The C. and AUCO. 24 were cal cul ated accordi ng
to the standard nmet hods. [0070] Changes in the plasma concentrations
of the salicylic acid, the nethyl salicylate, and the 1-nenthol over
time are shown in Figures 1 to 3. Their respective pharmacokinetic
paraneters are shown in 10 Table 2. A nean was an average val ue from
the seven individuals to be tested. This neasurenent of tFR)7pb0ELH
concentrations was performed according to the guideline of FDA (U. S
Food and Drug Adm nistration) (Guidance for Industry = Bioanal ytical
Met hod Validation). 15[0071] [Table 2] AUCO. 24 (ng-hernli) Cmax

(ng/rnL) Salicypk§) aci QeMbadter, ShP préerOinvetRE will be described more

specifically with reference to Examples. However, the present
invention is not intended to be limited to these Examples.
Examples
5 [0061](Examples 1 to 3) Production of adhesive preparation
Supports used in Examples 1 to 3 are respectively an interlock
woven fabric of polyethylene terephthalate. Ingredients in each

adhesive layer and their proportions are shown in Table 1 below.

[0062]
10 [Table 1]
Name of ingredient Example I | Example 2 | Example 3
Methyl salicylate 10 12 15
l-menthol 3.0 3.5 4.5
Styrene-isoprene-styrene block 25 30 30
copolymer
Polyisobutylene 10 10 10
Liquid paraffin 35 25 20
Alicyclic saturated hydrocarbon 17 19.5 20.5
resin (Arkon P-100}
Total 100 100 100

[0063]

The components shown in Table 1, except for the drug,

were first heat-mixed at their respective proportions at 150 to 200°C in
Then, the drug was added
Next,

an inactive (e.g., nitrogen) atmosphere.
thereto, and the mixture was stirred to obtain a uniform melt.
15 this melt was temporarily expanded uniformly onto a release coating
and was allowed to further cover a support. Then, the melt was
transferred onto the support by compression to form an adhesive layer

(amount of inunction: 120 g/m?) on the support. Then, the resulting
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1078 409 M ni num val ue 3948 705 Maxi mum val ue 11769 1771 Met hyl
salicylate Mean S.D. 24.9 14.3 14.6 10.9 Mninmumvalue 8.1 3.5

FP07-0314-00

product was cut info a 280 cm® square to produce an adhesive
preparation.
[0064](Example 4) Measurement of moisture permeability
The moisture permeability of the adhesive preparations of
5 Examples 1 and 3 was measured at a temperature of 40°C and a relative
humidity of 90% according to the cup method (JIS Z0208).
[0065] Test pieces (n = 3) used were obtained by stamping the
adhesive preparations produced according to Examples 1 and 3 into a
round shape of approximately 70 mm in diameter. A moisture
10 absorbent used was anhydrous calcium chloride (which has a particle
size that passes through a 2380 pm standard sieve but remains on a 590
um standard sieve). A cup used was ¥.S.S Tester No. 3525 (Yasuda
Seiki Seisakusho, Ltd.).
[0066] A glass dish containing the moistiure absorbent was placed
15 in the cup, and this cup was placed on a cup table kept in a horizontal
position. The test piece was placed over the cup at a position
concentric with the cup, with the support in the adhesive preparation
turned up. A guide was put on the cup such that the guide fitted in a
groove of the cup table. A ring was forced thereinto along with the
20 guide until the test piece came into tight contact with the upper edge of
the cup. A weight was placed thereon. Then, the guide was removed
by vertically pulling it up with care not to move the ring. Next, the
cup was horizontally rotated, while a molten sealing wax was poured
into the groove on the periphery of the cup to seal the edge of the test
25 piece. After the sealing wax was solidified, the weijght and the cup

table were removed to obtain samples (n =3).
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Maxi mum val ue 50.0 33.0 1-nenthol Mean S.D. 516 33.4 10.7 6.4
M ni mrum val ue 15,4 4.5 Maxi num value 109 22.5 [0072]

FP07-0314-00

[0067] The initial mass of the cup was measured, Then, the
sample was left in a thermo-hygrostat kept under test conditions
involving a temperature of 40°C and a relative humidity of 90% and
taken out the sample after 24 hours. The sample was stored in a
5 desiccator for 30 minutes and weighed. This procedure was repeated
twice to measure the mass of the cup. A value obtained by subtracting
the initial mass from this mass was defined as an amount of increase in
mass. The amount of increase in mass converted to a value per m* was
used as moisture permeability (g/m*24 h).
10 [0068] As a result, the moisture permeability of the adhesive
preparations of Examples 1 and 3 was 5 to 120 g/m*24 h and 5 to 185
g/m*24 b, respectively.
[0069](Exampie 5) Measurement of plasma concentration
The 280-cm® adhesive preparation (methyl salicylate: 336 mg; I-
15 menthol: 100 mg) of Example 1 was applied to seven healthy adults for
8 hows. Blood was collected over time. The blood collection was
performed on each of 0, 0.5, 1, 2, 3, 4, 6, 8, 10, 12, 18, and 24 hours
from the start of the application, and the amount of blood collected each
time was 7 mL. Methyl salicylate and 1-menthol are contained in large
20 amounts in daily necessities. Therefore, the use of such daily
necessities was avoided before and during the application.

The plasma concentrations of the methyl salicylate, its metabolite
salicylic acid, and the l-menthol were separately measured. The
measurement was perfoomed by liquid chromatography-mass

25 spectrometry for the salicylic acid and by gas chromatography-mass
spectrometry for the methyl salicylate and the l-menthol. Each of the
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FPO7-0314-00 When each of the plasnma paraneters thus obtained is
conpared with a val ue obtained by subtracting a value on 0 hour from
the plasnma concentration of nmethyl salicylate or nenthol neasured in
Non- Pat ent Docunent 1, the C. and AUCO 24 of the nethyl salicylate
and the 5 nmenthol in the applied 280 cn2 of adhesive preparation
(methyl salicylate: 336 ng; |I-nmenthol: 100 ng) of the present

i nvention were close to values of eight adhesive preparations (nethyl
salicylate: 74.88 ng x 8 = 599 ng; nenthol: 37.44 x 8 = 299.5 ny)
applied in Non-Patent Document 1. This denonstrated that according to
t he adhesive 10 preparation of the present invention, trmfﬁﬁﬁ93kh&§n
pl asma concentration of each active ingredient is obtained. It is
considered that the | ocal percutaneous absorption of the active
ingredient is also sufficient by virtue of the adhesive preparation
of the presentmeasnesmhdndn. méfhods, Wwés i salgdatesii desferthérvht i heordfuthesi ve
preparation of the present. |nventi 15i npr oves | ocal

anti-infl ammat @F?S“éfﬁ%?”@eé?li?lbﬁlﬁect _ah.[eeo%«iae an eSWirefiEgs Aement of
| . s . ! |
e conduct ed Sopibus sopefahdl (tacERRE VRIE o hpl) sy ¥R © ©

was conducted on a a result,

sal i cyl at e hadamiicAidOfiddh af 2dA8 Demyboniont vahicawemxised s idiae, 3. 7
ng-hr/nL _as a m nimum val ue, 20 and, 30.1 nghr/nL as a_npean and a C
of 109. 45ng/ nLoenseniratigRs urng 4hg, application g/ e Geeat Allum WaTue, and

21.1 ng/nL as , @}Q @é f the nethyl salicylate
was a masuremgmngmaggé%%%%%%%% 0 %£101 i ndi vi dual s) .
Moreover, the FRIOLY! | Claggdd inae sifsntl EdlRerdtutiohs 843 baliiglibatial as a
maxi mum val ue, 3464 ng. hr/nL 25as a m ni num val ue, and 8848 ng. hr/nL

as a mean and Heaneihy! seficatecnd ghmbmentholovenimeris shevein Bgrehg/ nl as

a mni num val ue, d 1291 FP0O/7-0314- 00, ng/nl _as n., Furthernore,
t he 1-nent hol ﬁataag'n_m.mf g‘)%?'e . CRE%“E{H #Er%glse%é%xf’ | ue,
11.1 ng.jor/ m gabla 20 A fei Was Be avariisk Rudfibal. thé éllen d8dididpda and a
Cmax of 51.0 ng/m_ as a maxi mum value, 2.6 ng/nL as a m ni mum val ue,

and 12. 4 ng/ nlLbestestedreadhisTmsasurgnends pl dbé \pBagpisa caresoitatings | was
paranmeters are_shown.in Table 3, This.nea of. the asma
concentrati onspﬁgwgr?%?_ @C@S_r%ﬁl%émf %%'%‘e%?‘ﬁihe%f (Us.
Food and Drug Mi&ﬂiﬁ‘i&é&d&?' QBiddristi ﬁﬁ”%ﬁdﬁsﬁ‘& LnguisidalticalBiNganad vt i cal

Met hod Val idation). [Table 3] ATXO-
Validation).
is [0071]
[Table 2]
AUCq04 Cmax
(ng-hr/mL) (ng/mL)
Salicylic acid Mean + S.D. 6255 £ 2706 1078 £409
Minimum value 3548 705
Maximum value 11769 1771
Methy] salicylate | Mean+ S.D. 2491143 14.6 £ 10.9
Minimum value 8.1 3.5
Maximum value 50.0 33.0
l-menthol Mean + S.D. 53,6334 10.7£64
Minimum value 15.4 4.5
Maximum value 109 22.5
{0072]
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(ng*hr/m) Crmax (118/mL) Salicylic acid Mean S.D. 8848 3684 1291
543 M ni mum val ue 3464 531 Maxi num val ue 24731 4100 Met hyl
salicylate Mean S.D. 313.1 25.6

FP07-0314-00

When each of the plasma parameters thus obtained is compared
with a value obtained by subtracting a value on 0 hour from the plasma
concentration of methyl salicylate or menthol measured in Non-Patent
Document 1, the C, and AUC;,4 of the methyl salicylate and the

5 menthol in the applied 280 cm® of adhesive preparation (methy!
salicylate: 336 mg; l-menthol: 100 mg) of the present invention were
close to values of eight adhesive preparations (methyl salicylate: 74.88
mg x 8 = 599 mg; menthol: 37.44 x § = 2895 mg) applied in Non-
Patent Document 1, This demonstrated that according to the adhesive
10 preparation of the present invention, the sufficient plasma concentration
of each active ingredient is obtained. It is considered that the local
percutaneous absorption of the active ingredient is also sufficient by
virtue of the adhesive preparation of the present invention. Thus, it is
considered that the adhesive preparation of the present invention
15 improves local anti-inflammatory analgesic effects.
[0073](Example 6) Measurement of plasma conceniration

A similar experiment to that in Example 5 was conducted on 101
healthy adults. As a result, the methyl salicylate had an AUCyys of
139.0 ng-hr/mL as a maximum value, 3.7 ng-hr/mL as a minimum value,

20 and 30.1 ng'hr/mL as a mean and a Cp, of 109.4 ng/ml. as a maximum
value, 2.5 ng/ml. as a2 minimum value, and 21.1 ng/ml. as a mean
(however, the AUCy,4 of the methyl salicylate was a measurement
result from 48 out of the 101 individuals). Moreover, the salicylic acid
had ant AUCq.4 0f 24731 ng-hr/ml. as a maximum value, 3464 ng-hr/mL

25 as a minimum value, and 8848 ng-hr/ml as a mean and a Cpy, 0f 4100

ng/mL as a maximum value, 531 ng/mL as a minimum value, and 1291
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21.1 18.2 Mninmumvalue 3.7 2.5 Maxi num val ue 139.0 109.4

1-menthol Mean S.D. 80.6 41.2 12.4 6.7 Mninmumvalue 11.1 2.6
FP07-0314-00
ng/mL as a mean. Furthermore, the l-menthol had an AUCq4 0f273.0
ng-hr/mL as a maximum value, 11.1 ng-he/mL as a minimum value, and
80.6 ng-hr/mL as a mean and a C,; 0of 51.0 ng/ml as a maximum value,
2.6 ng/mL as a minimum value, and 12.4 ng/mL as a mean. Their
5 respective pharmacokinetic parameters are shown in Table 3. This
measurement of the plasma concentrations was performed according to
the guideline of FDA (U.S. Food and Drug Administration) (Guidance
for Industry = Bioanalytical Method Validation).
[Table 3]
AUCp04 Cmax
(ng * hr/mL) (ng/mL)
Salicylic acid Mean + 8.D. 8848 + 3684 1291 +543
Minimum value 3464 531
Maximum value 24731 4100
Methyl salicylate | Mean + S.D. 30.1+£25.6 21.1+£18.2
Minimum value 3.7 2.5
Maximum value 139.0 109.4
l-menthol Mean =+ S.D. 80.6+41.2 124 £ 6.7
Minimum value 11.1 2.6
Maximum value 273.0 51.0
10 [0074] The adhesive preparation of Example 1 could firmly follow

the skin without coming off or dropping off and caused no irritation to

the skin when applied thereto for 8 hours.
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Maxi mum val ue 273.0 51.0 10[0074] The adhesi ve preparation of Exanple
1 could firmy follow the skin w thout comng off or dropping off and
caused no irritation to the skin when applied thereto for 8 hours.
FPO7-0314-00 CLAIMS 1. An adhesive preparation conprising a
stretchabl e support and an adhesive |ayer |am nated on at | east one
side of the support, wherein the stretchabl e support conprises a

interlock woven fabric 5subjected to crinping processing,- t he
adhesi ve l'ayer contains 10% by mass or nore of nethyl salicylate with
respect to the total mass of the |ayer, t he whol e adhesi ve

preparati on has noisture perneability of 1 to 350 g/ nm224 FrO7AEd4dlled
at a tenperature of 40C and a relative 10hum dity of 90% and

the nethyl salicylate has a plasnma AUCO. 24 ranging from3.0 to 60.0
ng-hr/nL in terms of a nean standard deviation, and salicylic acid
as a netabolite of the nethyl sali ¢ulsgvshas a pl asma AUCO- 24 rangi ng
from 5000 to 13000 nghr/m in ternms of a nean standard 15 devi ati on,
when t he adhesl-ve pnaghasive meparatioamsmpaigings dreklaela sgprost 4ndrang hour s

such that an appli.cation amount of,the adhesi.ye |aver s 50 to 300
gime and a contpetvaped PO npp et b SRR ARG Wbt ot on
according to clai Mhé, styi@faBlen sippRriMRbABlseRaki BtdrRcR W% s MR
Cna,, ranging from2.0 to 40.0 20ng/ in ternms of a nean standard

devi ati ofi, andsubfesteddd cimping paedessitgas a pl asma ranging from 700 to
2000 ng/nmL in ter of ,a.mean standar vi ati on, when .t he hesi ve
preparation i s app e?fth%vea?%ﬁﬁéﬂg@Wnﬂ*‘ygfbysnﬁﬁ%Pg n%‘ﬁ%t?ftrﬁﬁq"?]gn

appl i cati on ampupti,QfwilhesANeshe Btd 298¢ of the BJef 0 300 g/ M2 and a
contact area is 280 cn?.

the whole adhesive preparation has moisture permeability of 1 to
350 g/m”24 hr measured at a temperature of 40°C and a relative
10 humidity of $0%, and
the methyl salicylate has a plasma AUCy,4 ranging from 3.0 to
60.0 nghr/mL in terms of a mean * standard deviation, and salicylic
acid as a metabolite of the methyl salicylate has a plasma AUCj.
ranging from 5000 to 13000 ng-hr/ml. in terms of a mean + standard
15 deviation, when the adhesive preparation is applied to a human skin for
8 hours such that an application amount of the adhesive layer is 50 to
300 g/m* and a contact area is 280 cm’.
2. The adhesive preparation according to claim 1, wherein
the methyl salicylate has a plasma Cpy ranging from 2.0 to 40.0
20 ng/mL in terms of a mean + standard deviation, and the salicylic acid
has a plasma Cx ranging from 700 to 2000 ng/mL in terms of a mean
+ standard deviation, when the adhesive preparation is applied to a
human skin for 8 hours such that an application amount of the adhesive
layer is 50 to 300 g/m” and a contact area is 280 cm’.
25 3.  The adhesive preparation according to claim 1 or 2, wherein

adhesive layer contains 1% by mass or more of [-menthol with respect
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253. The adhesive preparation according to claim1l or 2, wherein
adhesive |l ayer contains 1% by mass or nore of |I-nmenthol with respect
FP 07-0314-00 to the total nass of the |ayer. 4. The adhesive
preparation according to claim3, wherein the 1-nenthol has a

pl asma AUCO. 24 ranging from30.0 to 130.0 ng-hr/nL in ternms of a nean

standard deviation and a plasma Cm5 ranging from5.0 to 20.0 ng/nL
internms of a~-nmean standard deviation, when the adhesive preparation
is applied to a hunman skin for 8 hours such that an application
anount of the adhesive layef is 50 to 300 g/n2 and a contact area is
280 cn2. 5. The adhesive preparation according to any oneFRi7-@ldils 1
to 4, 10wherein the woven fabric has a weight of 80 to 150 g/ nR2. 6.
The adhesive preparation according to any one of clainms 1 to 5,
wher ei n adhesive | ayer contains a thernoplastic elastonmer. 7. The

adhesi ve prepapakd Rkl ateo6tthehyt0 cl ai m 6, wherein the thernoplastic
el astonmer is one kind or two or nore kinds selected from 15 the group

consisting of & stVhesdbesisopreparetion ecerossp slikmdopbeipier, a
2 Lt yrene- but ad engeraBng S eRR S Rrdik ER oI R EED T
B wher ol a2 B s Plskd oDy mse.
to 50% b§ nassranging froas B¢t 2.0 npel troewmhs oftsswent+ sthedzadifevidtios, | ayer .
when the adhesive preparation is applied to a human skin for 8 hours
such that an application amount of the adhesive layer is 50 to 300 g/m’
and a contact area is 280 cm’.
5.  The adhesive preparation according to any one of claims 1 to 4,
10 wherein the woven fabric has a weight of 80 to 150 g/m’,
6.  The adhesive preparation according to any one of claims 1 to 5,
wherein adhesive layer contains a thermoplastic elastomer.
7. The adhesive preparation according to claim 6, wherein the
thermoplastic elastomer is one kind or two or more kinds selected from
15 the group consisting of a styrene-isoprene-styrene block copolymer, a
styrene-butadiene-styrene block copolymer, a styrene-isoprene rubber, a
styrene-butadiene  rubber, polyisoprene, polybutadiene, and
polyisobutylene.
8.  The adhesive preparation according to claim 6 or 7, wherein a
20 content of the thermaplastic elastomer is 25% by mass to 50% by mass
with respect to the total mass of the adhesive layer.
9.  The adhesive preparation according to any one of claims 1 to 8,
wherein the adhesive layer contains a rosin-based resin and/or a
. petroleum-based resin as a tackifier.
25 10. The adhesive preparation according to claim 9, wherein a content

of the tackifier is 10% by mass to 30% by mass with respect to the total
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9. The adhesi ve preparation according to any one of clains 1 to 8,
wherein the adhesive | ayer contains a rosin-based resin and/or a
petrol eum based resin as a tackifier. 2510. The adhesive preparation
according to claim9, wherein a content of the tacicifier is 10% by
mass to 30% by mass with respect to the total FP07-0314-00 nmass of
t he adhesive | ayer.

o

FP07-0314-00

mass of the adhesive layer.
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