. Rimf corrd

Cl~a|\’rs 1. . A.nmedicinal patch for percutaneous adm nistration of a
nonst er oi dal. anti-inflamatory drug consisting of a ter-inperneabl e
§Epport adhe5|ves conpri si ng: sai d nonst er oi dal antiiﬂnzlannatory dr ug,
an" acrylic adhesi ve resin havi ng simlar solubility par

terS’Hlsis,-%A
drug, one or nore penetration enhancer(g), a water- absorptive nmargpy d’ﬂﬁ?"'
optionally a lenitive agent; and a releasing filmforned o

opt ol a len | i LT

MEDICINAL PATCHES FOR
PERCUTANEOUS ADMINISTRATION

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

The present invention rélates to a controlled-release
medicinal patch which continuously deliveés a certain amount
of drugS such as physiologiéa11y active agents through the
skin or mucous memQranesf More specifically, the present
ihvention re]ates.té.a medicHna] patch which, when applied on
the skin, dissolves the maximum level of drug in the adhesive
layer contactjng with the skin, delivers percutaneously ﬁhe
hecessary amodnt of drug - and énhances_ ﬁhe percutaneous

penetration of drug.

2. DESCRIPTION OF THE PRIOR ART

It has been widely used to deliver druQs(physio]ogica]]y
active agents) through the skin by employing a patch, a sort
of percutaneous administrating preparations. for the purpose
of the systemic or Top1cal penetrating of drugs. These
methods of percutaneous adm1n1strat1on offers many advantages
over the traditional! oral administration of drugs. For
example, in the method of oral admfnjstration, a great level
of drug is degraded by the metabolism jn the liver prior to

being absorbed into the intestine and exhibiting its efficacy
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sai d adhesives being in the formof nulti-layered | am nate having two to
five layers, of which each |ayer has a different water r ety ﬁ@kﬁﬁE@
which is the Iowest in the adhesive |ayer contactlng -t he ski né SEEN
progreSS|ver hi gher in higher |ayers; wherein said penetratlon

enhancer(s) is (are) selected fromthe2group consisting oLmM'“"jHiJgum
esters, polyoxyethylene derivatives, glycerin fatty acid ne
glycol fatty acid esters and pyrrolidone derivatives, and is (are) present

in an amou Q{ﬁfe jdetsai r%Qj/OQJYCu\QB' ghlti?wevgr. Ttt}?e WPFAC{'QJf Ba Ent% 1°8L‘§| m 1,

I n which sard adhesive resin is polyners of (net I c.ester having

qerr]-CesdhiRkYLrJEPERS She NGB $r0heBPbRHAGFYG! s tCEePIBLETy
Clerr]-Cferr] alkyl groups with hydrophilic nononers sel ected fromthe

group COonsiséi8gsell BPNONE! e CANS Fi $th NTh L HAIDXAH W RiUBe MRBORBESrbed
contal ni ng an am de group and nononers cont ai ni ng an am no group. 3.

The nedi ci malkg pabel efotcl@gass 2 hitaugihi thet Hd weat of 1 rseit eddiir g ofheabbdy
adhesive layer is controlled by regulating the incorporation ratio of the
hydr ophi | icinondationn t Rardopelardn 2at tbe casetafomon-steroidal anti-

inflammatory agents, ;heir percutaneous administration gives

an advantage of decreasing the gastrointestinal damage which

is apt to be caused in the oral administration.

Based on the above-mentioned advantages, recently,
studies on the transdermal drug delivery system which
overcomes the first-past effect or gastrointestinal damage
induced in the aqral administration ahq: enhances the
effectiveness and safety of drugs have been widely proceeded
and, as a result, .penetrating topical pharmaceutical
compositions containing nitroglycerin, scopolamine and the
Tike became commercially available. The above delivery
system offers its own inherent advantages associated with the
continuous and constant releasing characteristics of the drug
and e]i%inates the-problem of rapid metabolism induced in the
oral administration. Moreover, this system improves the
comp liance of a patient while exhibiting the same therapeutic
effect as in the oral administration of large amounts, and
consequentfy provides markedly increased cohvenfences for a
patient in the treatment of disease.

In the meanwhile, many drawbacks of the above transdermal

drug delivery system have also been indicated in connection
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TH' S SHEET HAS BEEN 4. The nmedi ci nal patch of clain11 or claim3, in
whi ch said water-absorptive material is selected fron1th EE?9R§@EENn9

of a water-absorptive polymer, a water-absorptive |norga xegoe and a
polyhydrlc al cohol, and its amount is 9. 1- 40% by wei g
medi ci nal patch of claim1, in which said nonsteroi daI w&umﬁi ﬁby
drug is selected fromthe group consisting of ketoprofen
flurbi profen and piroxicam and its anmount is 1-40% by wei ght. . The
medi ci nal waghord dalsadiidul, ey R ovapeh ySaigd iadbesy yesodsirdheds COI’HB&ICE\UQ.GE or
nore conpound(s) selected fromthe group consisting of cellulose, -
pol yet hyl eviee mithi on sér reyingn nk2,a pdbi ypnoppbene syrdlaget mpdstheseeyepas hal at e,
zi nc oxide, calciumoxide, silica, kaolin, talc and ) ' _
barrier to the invasion of pathogens and toxic materials, it
is highly impermeable. Accordingly, extensive attempts have
been made for the purpose of enlarging the utility of
transdermal delivery system and eliminating' the barrier
properties of the skin and membranes.

Many studies which were intended to use a system having
the least contacting area with the skin, have been focused on
enhancing the diffusion of drugs through and across the above
mentioned barrier. Particularly, a great deal of attempt has
been made to- enhance the percutaneous penetration for the skin
barrier itself. According to the investigations reported up
to now, though somewhat progress has been achieved as a result
of the above-mentioned trials, in case of using the system
frequently or in large amounts, the damage and irritation of
the skin tissue on which the system was applied were still
induced and in the worse case, .the systemic side-effect might
be caused. It is also known that conventional non-steroidal
anti-inflammatory and analgesic agents exhibit poor anti-
inflammatory and analgesic effects when administered
percutaneously.

However, all of the non-steroidal anti-inflammatory and
analgesic agents for oral administration generally cause

several side-effects including gastrointestinal damage.

Therefore, a great deal of attempts has been continued for the
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titani umdi oxide in an amount of 0.1-30% by weight, to inprove the adhesion

property. o . -3 THIS S Eggk PBEEN

difficulty in applying it to various drugs. Because
surrounding a living body surface nust serve as a barrier

i nvasi on of pathogens and toxic materials, it is himmu““)mutﬂﬁe
Accordi-ngly, extensive attenpts have 5 been made
of enlarging the wutility of transdernmal delivery system and

elimnating the barrier
purpose of administrating the nondsﬁero1da] anti-inflammatory

and analgesic agents via variods pathway and farge numbers of
patches containing per'.cutaneous penetration énhancer‘s employed
to facilitate the absorption of the drug have already been
formulated. In genéral. as the penetration enhancer, ﬁhe
following compounds have been useq; for example. salicylic
acid, urea, dimethyl sulfoxide, propylene g1§co], glycerin,
azonﬂaﬁd mahy other compounds, However; in some cases, even
these enhancers can not raise the percutaneous absorption of
drug to a level above the necessary amount.

The following compourtds have been reported to serve as a
penetration enhancer for percutaneous delivery of drugs: for
example, dimethyl sulfoxide (Ufs' Pat. No. 3,551,554), ethanol
(U.S. Pat. Nos. 4,615,699, 4;698.062 and 4,262,539), cyclourea
(U.S. Pat. No. 4,667,131) and substituted-aza cycloalkane-2-
one (U.S. Pat. Nos. 3,98%.816, 4.316.893 and 4,405,616).

U.S. Pat. Nos. 4,557,934 and 4,537,776 .disclose topical
compositions of non-steroidal anti-inf]ammatbry and analgesic
agents, gnti—viral'agent and any other active agents, which
contain ethanol. a spegific glycol, pyrrolidone, 1-(2-
h?droxyethvl)—aza—cyc1opentane~2-one and 1-35% 1-dodecyl
azacycloheptane-2-one(azon).

A method of using oleic acid, a sort of fatty acid, as an
useful penetration enhancer [See. Cooper, E.R., J. Phérm.
Sci., Vol.73 No.8 pp11563-1156(1984)] has been also disclosed.

Cooper describes a method of ehhancing the percutaneous

—
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ptoperties of the skin and nenbranes. Many studi es which were

I ntended to use a system having the | east contacting area mnth t he
skin, have been focused on enhancing the diffusion of THIS N
and across the above - mentioned barrier. Particularly, a (%ﬁc

of attenpt has been nmade to enhamce the percutaneous 5 @Q,fmr
the skin barrier itself. According to the investi gatlmt‘i&mﬁ é

up to now, though sonewhat progress has been achieved as a result

15 of the above-mentioned trials, in case of using the system
frequently ndfrd @@} &fOHBLSvel RRyITREA W Hid ra¢d#8) 0Byofusing o1éhe

skin tissue on which the systemwas applied were stil
acid of solid phase in various concentrations jn the presence
of solvent(prop¥lene glycol), and also a method of using the
oleic acid together w1th other po]yhydfic alcohols. Cooper
asserts that his methods are useful in promoting the
" percutaneous penetration of non-polar molecules and show
different effects depending on the chain~-length of fatty acid.
In addition, cooper points out the fact that the percutaneous
penetration of polar molecules may be significantly effected
and enhanced by detergents. However._ﬁhe detergents are
generally reported not to enhance the percutaneous penetration
lof nonpolar molecules. Thefefore. cooper'’s methods teach
that the percutaneous penetration of nonpolar molecules can be
enhanced by adding small amounts of fatty acid, polvhydric
alcohols or alcohols to the formulations. |
Patel, et al., J. Soc. Cosmetic Chem., 36, 303-311 (1985)
describe that propylene glycol, a po1yh9dric alcohol which has
been widely used as a solvent 1in the preparation of
conventional percutaneous delivering system may cause the
skin—-irritation and/or sensitization when the concentration
exceeds 10 percent. Therefore, it has been demanded that the
percutaneous penetration enhancer must primarijy show no or
the least side effect for the skin and at the same time, be
compatible with the percutfaneous delivering system.
U.S. Pat. No. 4,490,206 relating to the use of medicinal

patches discloses the use of a percutanecus delivering system
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I nduced and in the worse case, the system c side-effect m ght be
caused. It is also known that conventional non-steroi daffiSAHEET HAS BEEN
anti-inflammatory and anal gesi c agents exhibit poor. anti- REPLACED

inflammatory and analgesic effects when  adninist qggd ‘EE@}H\MH“‘

per cut aneousl y. However, akl of the non- steron
anti-inflammuatory and anal gesi c agents for oral adn&ﬁ‘
general ly cause several side-effects including gastrointestinal
damage. Therefore, a great deal of ‘attenpts has been continued for
t he of ditfferent type which comprises physiologically active agent
uniformly dispersed in.thé adhesive layer. According to this
system, the physiologically active agent is dispersed in the
pressure—-sensitive, adhesive layer which is.to be applied on
the skin. And, when the system is appilied 6n,£he skin of a
patient, the active agent is diffused across the skin from the
adhesive layer and delivered to the desired locus of the
patient. Many other percutaneous delivering systems of
various types are known and all of them havé their own merits
and demerits depend1ng on the .system by which the
physiologically active agent is delivered percutaneously.
~U.S. Pat. No. 4,738 670 discloses a medicinal plaster
which comprises anti-inflammatory agd anaigesic agents mixed
; in Do]*isobutvlene adhesivé lTavyer together with a carrier such
! as triglyceride. ; The disclosure of this patent, however,
mainly deals with the supporting material of the plaster and
does not state whether the carrier emplioyed can serve as the
percutanheous Denethation enhancer or not.

It is possible to reduce the side effect <induced by an
absorption of large amount of drug in a short time by
requlating the absorption of the drug. it is also possible
to maintain the'Weve1 in blood to a constant concentration
over a prolonged period by decreasing the frequency of
administration. |

However, iﬁ is frequently occurred that the drug
administration using a patch shows poor biocavailability due to

SRS

Sheet Has Been Reflaced

I



~4- pur pose of adm nistrating the non-steroidal anti-inflammatory
and anal gesi c agents via various pathway and | arge nurrg,ﬁ{ﬁ HAS BEEN
pat ches contai ni ng percut aneous penetrati on enhancers CED
f.acilitate the absorption of the drug have al ready been

In general, as the penetration enhanger, the Lﬂi‘!mm%? -__-.:.'-I
have been used: for exanple, salicylic acid, ur a
sul foxi de, propylene glycol, glycerin, azon and many ot her

conpounds. However, in sone cases, even
the d1ff1cu1ty of penetrat1on of the corresponding druq across

the skin. To.solve this probiem, attempts to increase the
absolute amount of drug in a patch to a level of ensuring the
percutaneous absorption of necessary amounté have been made.

For examplie, Japanese Unexamined Pat. Pub. No. 60-185713 and
U.8. Pat. No. 4,031,894 disclose preparations for percutaneous
absorption which comprise drug dissolved in bases for patch,
~ointment., cream and the like to a level exceeding the
saturating concentration And dispersed in the form of
recrystallized minute particles. If the patch of this type
is applied on the skin surface, the drug dissolved in base is
absorbed percutaneously and then, the Qrug existing in the
form of minute particies is gradua11y dissolved and
supp lemented. Accordingly, if is thought that it is bossib]e
to deliver larger-amounts of drug across the skin than in the
conventional preparations which-contain the corresponding drug
to a level below the saturating solubility. However, in
practical. the drug existing in the form of minute particles
is hard to redissolve 1in base and the absorption rate of the
drug across the skin is not relatively high.

Alternatively methods of enhancing the percutaneous
absorption of drug by sealing the sweat have been also
attempted. For example, Japanese Examined Pat. Pub. Noi 60-
51478 and Japanese Unexamined Pat. Pub. No. 62~-153215 disclose
methods for enhancing the percutaneous absorption of active

agent by selecting substantially water-impermeable film as a

mi]lsliiffliiilreen i




t hbese enhancers can not rai se the percutaneous absorpti 0,
a | evel above the necessary anount. The foll %L
have been reported to serve as a penetration enhancer For ~
per cut aneous delivery of drugs: for exanpl e, di Wﬂmuml“&ﬂ ﬂé
(U.S. Pat. No. 3,551,554), ethanol 8 (US Pat. No i , I8E
4,698, 062 and 4, 262,539), cyclourea 15 (U.S. Pat. No. 4,667,131) and
substi tut ed-aza cycl oal kane- 2- one (U S. Pat. Nos. 3,989. 816,
4,316, 893 and 4, 405, 616) . U S. Pat. Nos. 4,557,934 and
4,537,776 diwggleosef t bpi 0&l a patch conposivdvers ofthaem- seehoddalalso have

anti-inflammtory and anal gesic agents, anti-viral agent and anz
ot her activaeffahs, thftchis, the skin-irritation may be induced by the

sweat and excretions and the patch is readily peeled off from

to

T
j'ﬂ

et

the skin by the sweat. In order to eliminate the above
problems., Japanese Examined Pat. Pub. No. 53-33984, Japanese
Unexamined Pat. Pub. No. §6-20514 and Japanese Unexamined Pat.
Pub. No. 566~581412 nproposea that highly supporting materials
such as non-woven fabric or hygroscopic urethane be employed.
However, these trials have also failed 1in delivering
ultimately the necessary amount of drug across the skin.

To reﬁuce the skin-irritation and improve the feeling of
adhesiveness, methods of emp]o}ing wa;er-éo1ub1e‘Vehic]e such
as gelatin, polyvinylatcohol, dextrin, arabic ~ gum,
carboxymethyl cellulose, methylcellulose, hydroxy ethyl
cellulose, polyvinyilpyrrolidone., sodium alginate; sodium
polvacrylate and the 1ike have beén also proposed. For
example, Japanesé Uﬁexamined Pat. Pub. No. 58-187510 and
Japanese Unexamined Pat. Pub. No. 64-16718 disclose methods
for preparing a patch by coating the water-solfuble vehicle
containing drug and penetration enhancer onh a non-woven
tabric. However, since Lhe pakches prepared by Lhe above
methods show weak skin—édhesiveness. they can not be applied
independently on the skin and must be used together with a
sticking fabric and moreover, the effect of delivering drug

across the skin is not sufficient.

—_—
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contain ethanol. a specific glycol. pyrrolidone, l4ig SHEET HAS BEEN
hydr oxyet hyl ) - aza- cycl opent ane- 2- one and 1-35% 1- dodecyIREpLACED

azacycl ohept ane- 2- one( azon). A nmet hod of usin
sort of fatty acid, as an . useful penetration enha ﬁil”lﬁﬂ Bm
EER, J. Pharm 25 Sci., Vol.73 No98 ppI153-1156(198

di scl osed. Cooper describes a nethod of enhanci ng the percutaneous

SUMMARY OF THE INVENTION

tThe primary object of the presgnt'in'vention is to provide
a percutaneous delivering system which serves useful and
appropriate functions for percutaneous administration. This
primary object of the 1invention can. be accomplished by
attaining the following detailed objiects according to the
present invention. -

An obiject of the present 1invention 1is to provide a
medicinal patch for percutaneous administration, which employs
the pressure-sensitive adhesives compatible with the
percut.aneous delivering system and contains. useful
percutaneous penetration enhancer- and . skin-irritation
inhibitor, whereby N
ta) being in the type of the tape which can deliver

efficiently anti—-inflammatory and analgesic agents and any

other drugs across the skin,
{b) showing significantly reduced skin-irritation,
(c) exhibiting rapid efficacy f'or diseases such as arthritis

due to an excellent releasing and tranéferring property of

Lhe physiologically active agent through the skin, and
(d) reducing an unpleasant feeling of adhesiveness via to an

excellent etffFicacy obtained in the least aup1ieﬁ area of

thé ski-n.. '

Another objech of the present invention is to provide a
medicinal patch for percutaneous administration, in which the

R
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-5- penetration of active agent(éa!icylic aci d) 2%§#§EEQH%§%éEW

acid of solid phase in various concentrations in the pr
sol vent (propyl ene glycol), and al so a net hod of u5|ng t he eic acid

0
t-oget her with other pol yhydric al cohols. Cooper HMﬂmuﬂuth hi s
met hods are wuseful in pronoting e percuta on of

non- pol ar nol ecul es and show different effects depending on the
chain-length of fatty acid. In addition, cooper points out the fact
t hat the percutaneous penetration of polar nolecules may be

si gni fi cant¢gneenecabion of drumdreivgaricde® iy adiusgedtko a leymlewdt thehe

detergents are . . o
_ maximum value by selecting, as an adhes;ve vehicle, acrvylic

adhesive and rubbery adhesivé having similar solubility
parameter with the drug, whereby the drﬁé can be absorbed more
efficiently through the skin due to the increaséd solubility
of the drug in vehicle, and the adhesion property and skin-
irritation can be reduced.

stti11 another object of the present invention is to
provide a controlled-releasing medicinal patch . for
percutaneous administration. in which the water-retention in
the adhesive vehicle 1is controlled by employing lamination
techniques, whereby Lthe drug can be deliveréd .o the
concentration desired through the skin or mucdus membranes

more effectively.

DETAILED EXPLANATION OF THE INVENTION

The transdermal absorption of a drug by the use of a
patch 1is carried out t;ased on the differencé- of the drug
concentrations between in a vehicle and in skin of a living
body. In practice, the drug is absorbed through the stratum
corneum by way of the following steps:

{1) DiFfusion in a vehicle:

(2) Integration from the vehicle to the surface of

stratum corneum:

(3) Diffusion in the stratum corneum;

[
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generally reported not to enhance the percutaneous penetration of
nonpol ar nol ecul es. Therefore, cooper's nethods teach THIS SHEET HA$ BERR

per cut aneous penetration of nonpol ar nol ecul es can be REPHAGERed by
addi ng smal |l anounts of fatty acid, polyhydric 15 al hol s
to the fornul ations. Patelllet al. . Soc. ‘@gﬁﬁi Im‘aﬁﬂ
303-311 (1985) descri be that propyl ene egcoI r|c alcoho

whi ch has been wi dely used as a solvent in t he preparation of
conventi onal percutanequs deliverin stem may cause the -
144/'3 B &

skin-irritation PLegrafipafire En S tUgh EEATEAM &R “Phe lowgfceeds
10 percent. Therefoggqde;mgqstq§gﬂeQenanded t hat Fhe

(6) Diffusion in. the eﬁidermjc-and dermic layers: and

(6) Transfer from the derma to. the blood vessel.

It is generally considered that the process of the
t.ransdermal absorption of drug is divided into the diffusion
process and the i1nteaqration process. However, in'practica1.
the coupling with the tissue and the metabolic reaction are
proceeded simultaneously with the diffusion of the drug. The

! d1ffus1on can be described and calculated by Fick's the first
law which shows the relationship between the density gradient
and the migrating speed of drug and Fick’s the second law

which shows the change of drug concentration at a certain

‘Tocus as a function of time.

JIA = =D C/X eieetnann. ... Fick’s the first law
c/t = DZC/x2 e aaees ve... Fick's the second law

where A = drug-diffuged area
C = drua concentration
0 = (I'li‘l'llft'ltlll coetl i;: ient
J = speed of 5enetration

. = time(hr)

X focation
The skin penetrating effect of a drug is determined. in
many cases, by the speed of penetration at the normal state

and the speed aof penetraftion at the normal state(d) can be

described bv:
I
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per cut aneous penetration enhancer nust primarily show no or t he
| east side effect for the skin and at the sane tine, berHis SHEET RREBREND! €

wi th the percutaneous delivering system 25 u. S Hnsm)bso4 490, 206
relating to the use of nedicinal pat ches disd

per cut aneous delivering system 12 @Eﬁuﬂgl Hﬁ)é - 6-
of different type which conprises physiologically actlv

uniformy dispersed in the adhesive layer. According to thls

J = ACvKDL
where Cv = drug concentration in Lhe vehicle,
K = partition coefficient of the drug
between the skin and the vehicle,
L = effective skin thickness

A & D = the same as defined above
In addition, the penetration coefficient(Kp) can be
- described by:
Kp = KD/L
where K. 0 and L rénfesent the same as defined
above.

As can be seen 1in the above. it 1is advantageous to
increase the drug concentration 1in vehicle to deliver large
amounts of the drug through the skin, however there is a 1imit
in the methods presently used.

According to the present ipvention. as one of the means
to increase the drug solubility in the adhesive vehicle and
reduce the adhesion property and skin drritation, the drug
concentration in the vehicle is adjusted to a level of the
maxfmum value bv selectina and preparing the adhesive having
simjiar solubility parameter with the drug. "As the most
suit.able adhesive for the above-mentioned purpose, acrvlic
adhesives are 1included. The acrylic adhesives provide
advantages in controlling the water retention and the ﬁrug
solubility in the adhesive vehicle since they are easy to

regulate the incaorporation ratio of the monomers to be
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system the physiologically active agent is dispersed in the
pressure-sensitive, adhesive layer which is to be appli §fisdHEET HAS BEEN
ski n. And, when the systemis applied on the skin of a REPLAGED i ent ,

the active agent is diffused across the skin fromthe i | ayer
and delivered to the desired | ocus of the patien\E%\%“\i gﬂgr
and al |

per cut aneous delivering systens of various types

of them have their own nerits 10 and denerits depending on the

system by which the physi ol ogi cal |y active agent is delivered

per cut aneousPg ! ymerized. HoseVvRat. YNih 4a7B3RtET0 el b3 athediadiavs

pl ast er whi ch conprises anti-inflanmatory and'analg?sic agents m xed
adhesives is applied on the skin, the solubility parameter in

t.the adhesive vehicle is chanaged as the waler centent in the
vehicle is increased due to the water exhalation from the skin
as compared with that of fnmediatelv after the patch was
prepared, and the saturation solubility of the drug is also
changed. Consequently, the solubility of the drug shows
sianificant difference with the practical value and at the
same t.ime. the delivering amount of the drug through the skin
and the adhesion property are seriously decreased.

To overcome the above-mentioned problems bf the prior
arts, the lamination technique is employed in the present
invent.ion. And as the support(1) in Fia. 1 and Fig.'2.
monolavered- film or laminated . film of polyethylene,
polypropylene. polvethylene terephthalate and the like: non-
woven fabric ; or cotton fabric is used and if nécessary non-
woven fabric or cothton fabric in the form of a laminate with
the watler-impermeable plastic film may be used. . As an
adhesive, the lTaminated adhesives which can bitild the adhesive
laver of the adhesive vehicle(2) in Fig. 1 or of the adhesive
vehicles{3.4) +in t1a. 2 and form the multilaver of the
adhesive vehicle(3) and the adhesive vehicle(4) as depicted in
F1a. 2 can be used.

The adhesive vehicle(3) in Fig. 2 laminates an adhesive
composition having higher water retention than that of the

" lower layer. and contains the drug incorporated in an amount

This Sheet Has Been Replaced
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I n pol yi sobutyl ene adhesive | ayer together with a carri ernggﬁEE

triglyceride. The di scl osure of this patent, however, l,&%?ﬁﬁFEgeals
with the supporting material of the plaster and does %% state

whet her the carrier enployed can serve as the perm‘mmmmgm x"’;
penetration enhancer or not. 14 |t is possible\ Eblde
ef fect induced by an absorption of large amount of drug in a

short tinme by regul ating the absorption of the drug. It is also
possi bl e mai ntain the level in_blood to a constan; concentra}t i on

over a prol 81’?&8& 6’«5‘1" GF Y A eas? e t hd' 1 PEGHERBY Yof teuekher with

adn]nIStrat“%%1t1ves such as skin penetration enhancer and thp Tike.

The adhesive vehicla(4) 1inh F1q. 2 has lower water rekention
than that of the upper laver, employs an adhesive having high
drug solubility, and confains the .drug incorporated in an
amount above the saturation value as is in the upper-layered
adhesive vehicle(3) together with the skin penetration
enhancer and any other additives.

In addition., the drua can be continuously delivered in a
constant amount transdermally through the skin or mucous
membranes by laﬁ1nating appropriatelv the plural numhers of
the adhesive venhiclie(2) in Fig. 1 as is in the laminated layer
of the adhesive vehiclel(3) and tﬁe adhesive vehicle(d) in Fig.
2. AL this case, the adhesive vehicle(2) should be selected
from thase which can form the multilaver to serve the same
tunction as the adhesive vehicles(3,4) in Fig. 2.

The releasing film(&) in Fiq. 1 and Fiq. (2) is consisted
of a releasing vaper and a releasing film incprporated_with
S1}icone— or tfluoro- releasing agent. To describe in detail,
in éase of intending to deliver the drug in large amounts
through the skin: the adhasive vehicle havina low water
retention is introduced in the lowest laver contacting with
the skin Lo nrevent Lhe decrease of the drua solubilitv and
the adhesion property due to the water exhalation From'the
skin, and the adhesive vehicle having high water retention is

1nhroduced as the laver goes up upper one. Accordingly, when

TTTTT——
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25 However it is frequently occurred that the drug
adm ni stration using a patch shows poor bioavailability dHIS SHEET HAS BEEN
-7- the difficulty of penetration of the correspondi nGEBKARERiCr 0SS

the skin. To solve this problem attenpts to increase | ute

amount of drug in a patch to a level of5Sensuring the ﬂ"ﬂ"p‘m Wﬁ%

absorptlon of necessary anounts have been nade.
the patch is applied on the skin, as the water exhales from
tLhe skin surfa;e. the water is transmitted Fo the upper layer
throuhﬁs'fhe adhesive Tlavyer, and the Jlower adhesive layer
contacting with the skin contains only a fi%éd dmouni(small
amount ) of water, thereby the saturating concentrat1on of
overall drug and the physical brnperpies of the adhesive are
maintained constantly and the side effects for the skin due to
an accumu lation of the sweat or excretion can be reduced, By
this way, the delivery of the'drug through the skin is
effectively proceeded. If the support is a non-woven fabric,
cotton fabric or any other air-permeable plastic film, the
delivering efficiency of the drug can_ﬁe reaulated to the
maximum level by laminating the éuoport or controlling its own
water-nermeabil1ﬁv. By emnloving the.above-requlateci éunbort
tor the preparation of a medicinal patch to deliver a large
amount of CLhe drug percutanecusly. a favorable result can be
obtained.

Alternatively, in case of intendinaga to obtain a burst
effect by delivering large doses of drug through the skin just
after application. the acdhesive vehicle having the desired
leve!l of water retention is selected as the adhesive laver and
the druag s s%turﬂted Lhereain, when appiving the above
preparation on the skin, a large amount of the drug is
delivered through the skin just after application due to'the
hiﬁh concentration of the drug. However. as the adhesive

vehigle adsorbs Lhe water ot the skin. the solubilitv of the

-
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For exanpl e,

Japanese Unexam ned Pat. Pub. No. 60-185713 and ENU.S.

cream

i i EET HAS Bsz -
Pat. No. 4,031, 894 disclose preparations for percutan8d§sH sorpti
BERIARER

whi ch conprise drug dissolved in bases for patch

on

and the like to a Ievel exceeding the  saturatiy ﬁmﬁgmr‘m‘“)n and
di spersed in the formof 10 recrystablized m nutej : f the

patch of this type I's applied on the skin surface, the drug
di ssolved in base is absorbed percutaneously and then, the drug
existing in the formof mnute particles is.gradually dissolved and

suppl enent ed 9T ACEDIHIFAHA! T tfaneiathayift R the @esiyeie of the drmig
del i ver Larg§%rann n%%eof drughgcr ss the skin than in the :

ough skin also decreased. Thereafter, when the
absorption of the water reach the normal state. only a
constant. amount. ot the drug is appropriately delivered through
the skin and the release of the drug is controlled.

The laminating numﬁer of the above adhesive vehicle is
typically | to 10.]aver(sl. preferablv | Lo 5 laver(s). The
thickness of each laver is typicallv 5 to 150um, preferably 10
to 100um. And the Lhickneass of the averall adhesive vehicle
is typically 3 to 200um, preferably 50 to 500um.

The adhesive resing such as &1 l1cone polvmer. natural or
synthetic qums, acrvlic resin and the like may be used as the
adhesives: rosin resin, polvyterpene resin, peﬁrmleum resin,
terpené phenol resin and the Tike may be used as the
adhes1veness—confer€inq agent: and the plasticizer., filler,
antioxidant and the like may be optionally employed for the
preparation of a medicinal patch according to the present
invention. Particularly as the acrylic resin, an adhesive
resin such as ccolpolyvmer) of C_r-(_:w Al inh:—u.icz alcohol with
tmethlacrviic alkvi ester having alkvl qroup and/mr the
polvmer of (methiacrviic alkyvyl ester having C,—Cm alkyl aroup
wath ditfarent functional monomer such as vinyl acetate may be
used. Examples ot hkhe (sflethlacrylic acid copolymer include
butvl] acrylate, isobuﬁvl acrylate, hexyl acrylate, oéty]
acrvlate, 2-efthylihexvl acrylate. isao-anctvyl acrvylate, decyl

acrviate, isodecyl acrylate, laury i acrylate, stearvy]

This Sheet Has Been Repla
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conventional preparations which contain the correspondi qglsdsrAﬁTHAS BEEN O a
| evel bel ow the saturating solubility. However, in REPRAGED | cal ,
the drug existing in the formof mnute particles i's IE

ar TISF '
redi ssolve in base and the absorption rate of the m‘m&“@%&ﬁhe
skin is not relatively high. 17 Alternatively anci ng
t he percut aneous absorption of drug by sealing the sweat have been
al so attenpted. For exanpl e, Japanese Exam ned Pat. Pub. No. 60-

51478 and Japanese Unexami ned Pat. Pub. No. 62-153215 disclose 25
met hods for?8RKAAERRg TREPpEr ClREMRDUST AabRor pton! ofMmeldiageriate.  bifent by

sel ecti ng Slﬂgﬁpn%gtrivallal'é/a \.Nat eri-sio S 'Wabl emfeitlh@carsv laate ' ' 2-ethylthexyl
methacrylate. iso—octy! methacrylate, decy]l metﬁacéy]ate. etc.
and examples of thé functional monomers include monomer
containing hydroxy group, monomer containing carboxyl group,
monomer pontaining amide group. monomer containing amino
group, etc.. Examples of the monomer containing hydroxy

group include hydroxy alkyl(meth) acrylate such as 2~
hydroxyethyl (meth)acrvlate, hydroxypropyl (méth)acrylate,
etc.. ' Examples of the monomer containing carboxyl! group
1nq1ude-a—ﬁ unsaturated carboxyl acid such as acrylic acid,
methacryilic acid and the like : maleic mqno.alkyl ester such
as butvl malate and the like; maleic acid; fumaric acid;:
crotonic acid. etc.. and anh?drous maleic acid can also form
the same type of col(polymer) as the maleic acid. Examples of -
the monomer containing amide group include altkyl
(meth)acrylamide such as acrylamide. dimethyl. acrylamide,
diethyl acrylamide and the 1ike: alkylethylmethylol (meth)
acrv?amide such as butoxymethyl acrylamide, ephoxymathyl
acrylamide and the like: diacetone acrylamide: vinyl
pyrrolidone:; dimethyl aminecacrylate, etc..

In addition to the above exemplified monomers for
copolvmerizapion, vinyl acetate, styrene, a-methylstvrene,

viny!l chioride. acryionitrile, ethylene, propyiene. butadiene
and the like may be emploved, and the copolymers with these

compounds also exnibit good properties. The (meth)acrylic

This Sheet Has Been Replaced
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-8- upper filmof a patch. However, these nethods al so have defects,

that is, the skin-irritation may be induced by the swegis SHEETRKE BEEN NS
and the patch is readily peeled off from the skin by the geeBdcep I n

order to elimnate the above problens. Japanese Exam P : :

53-33984, Japanese Unexanined Pat. Pub8 No. 56-20514 Hiﬁmmﬂﬁgﬁlgﬁb
Unexam ned Pat.

alkyl ester as a (colpolymer’ component. is preferably

incarporated in the adhesive in an amount. above 50% by weight.

For the purpose of fincreasing or decréésiﬁg the water

retention of the adhesive vehicle, in case of employing

acrylic resin, the water retention can be .requlated by

copolymerizing hydrophilic monomer, monomer containing

carboxyl group, monomelr caontaining amide group, monomer

containing amino group gnd tﬁe 1ike, and in case of employing

rubbery and silicone rasins, the watef retention cén be

réguTated by incorporating the vehicle with an adhesiveness-

donferrinq agent or olLher arditivas. As an alternative mean.

the water reteﬁt1on of the adhesive vehiqle can be also

reﬁdlated by employing highlv wéter;ébsorptiQe resin,

nolvhvdrﬁtzalcohnﬂs'and\Naéer—absorptjve inorganic substances.

Egamnles of the hiahly water-absorptive polymer include

muconpolvsaccharides such as hyaluronic acid, chondroitin

sulfate, dermatan sulfate and the like: highly water-

absorptive polvymer having a large number of hydrophilic groups

in mo|ecﬁles such as chitin. chitin derivatives, starch and

carboxy-methvicellulose; and semi-synthetic and synthetic

hiahly water-absorptive resin of nolyacrylic. polyoxvethylene.

pqlvviny] alcohol. and npolvacrylonitrile homq— or copolvmer.

Examples of t.he water-absorpltive inorganic substances useful

1n the present inveniion include powdered silica. zeo]%te.

powdered ceramic and Lhe like. Examples ot tha polvhyvdric

alcohotls Iinclude prooviene gitycal, glycerin, sorbitol and the

///
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Pub. No. 56-51412 propose that highly supporting materials such as

non-woven fabric or hygroscopic urethane be enployed. HIWRVSHEET HASBEEN
trials have also failed in delivering ultimately the nRePEAGEL am)unt

of° drug across the skin. To reduce the skin-irrit

the feeling of adhesiveness, nethods ab enpl oyi ng water l H “ |

such as gelatin, pol yvi nyl al cohol , dextrin. arab

carboxynet hyl cel lul ose, nethylcellulose, hydroxy ethyl cellulose,

pol yvi nyl pyrrolidone, sodium alginate. sodium polyacrylate and the

| i ke have béekeal SDherepteetabsorptive stbstalxagpsaechJapanesre Ynayagi-ned

Pat. Pub. No. 58-167510 and
absorpt1ve polymers, water- absorpt1 ve inorganic subsi‘anrps and
nolyvyhydric alcohols can be incorporated in the adhesive
vehicle in an amount of 0.1-40% by weight., preferably 1-20% bv
waight. Examples of the fubbery adhesives which can be used
1 the present invention include natural gum. polvisoprene,
baolyisobutylene., stvrene-butadiene-styrene copolymer, styrene-
1soprene-styrene conol ymer, .stvrene-—ethv lene/propyiene—-styrene
copolymer., stvrene—ethvlené/buty1ene-styrene copolymer,
polivvinyl ether. po lvurethane, polvhutadiene.' st.yrene-

butadiene copolymer. styrene-isoprene copolymer, styrene-
1soprene—but7]éne block copolymer and the Ilike. ~As the
sﬁ]icone.regin adhesives.zsiliconé'gum sucﬁ as polyorgano
s1 loxane can be used.

If necessarv, various additives. for example an
adhesiveness-conferring aaent such as rosin resin, polyterpene
resin, coumarone-indena resin., petroleum resin. terpene phenol
resin. etc.: an adhes1venéss auxiliary agent such as liquid
nolvbutene rasin, petroleum resin. terpena phenol rasin, etc. H
nlasticizer such as liauid polvybutene resin, mineral oil,
tanolin, 1 1-r3u1(1 ;>r~ fvasanrene,  liauid onolvacrylate etc.
rofteners: fi1llers; and antioxidants may be added to the
adhesive vehicle.

The present invention provides a nharmaceut{cal
nreparation in the form of a transdermal delivery system which

conflains physiologicatly active aaents dispersed or dissolved

-
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Japanese Unexam ned Pat. Pub. No. 64-16718 discl ose nethods for preparing
a patch by coating the water-sol uble vehicle contalnlngﬂﬂ%SH T HAS BEEN
penetration enhancer on a non-woven fabric. However , A8CERe

pat ches prepared by the above nethods show weak skin-a ey
can not be applied independently on tR& skin and nust $E§E§mﬂﬂ%m‘m
with a sticking fabric and noreover, the effect of delivering drug acros
the skin is not sufficient.

i a cartain Arnsshre—sensitive.. atdhesive laver. The
pressure-sensitive, adhesive laver is _characterized in
containing a specific percutaneou; penetration enhancer and
this enhancer is characterized in not decfeasing the original
adhesion power of the pressure-sensitive, adhesive WaVef.
Any other additives may be optionally 1ncorpora§ed in the
adhesive layver to obbtain an improved adhesion properbv.

Examples of the percutaneous openetration enhancer
typically used For increasing the transdermal delivery of the
drua 1nclude dadecy! sulfdxide mono— or dimethyl acetamide, N-
hvadroxy eathvl tankide, ﬁ1qher fatty acid ester. salicylic
aci1d, sorbitol. urea, alycerin, squalene, squalane., acetylated
Ianolwnl cetvl laurate, olive oil, caétﬁr'oi}. lauric acid,
oleic acid. lauryl alcéhol, olevyl alcohol, ethoxystearvl
alcohol. derivatized paraffin, vaselina, camphor, glvcerin
fatty acid ester, fattvy acid mono- (or di-) ethanolamide,
ebthylene glvcol mono etthvl ather, polvoxyethylene alkv!l ether.
nolyoxyethvlene alky! ester, polvoxvproov1ehe alkyl ether,
propylene glycol monoldilalkyl ester, Droﬁvlene alycol
mono laurate. nolyoxvethylane lauryl ether, pyrrolidone
daerivative and the lLive.

The inventors have founct that the nercutaneous
nenetration eftficiencv of the drug can be markedly increased
bv emnloying the nercutaneous peneltration enbhancer such as
polvoxyethylene derivative. pyrrolidone derivative and the

I1ke. 1t. has been also found that the above 1increased
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-9 - SUMVARY OF THE | NVENTI ON |S%ag?@HR§bggny
obj ect of the present invention is to provide a percutane@ LAEeni ng

system whi ch serves useful and appropriate functions for percutaneiﬁF “ .
y

Pl

adm nistration. This primary object of the invention can BbEH;
attaining the following detailed obje@ls according to theis

I nventi on. .An object of the present invention is to provide a
medi ci nal

penetration efficiency Dby emploving ﬁhe enhancer  is
effactively exhibited particularly in relation to the non-
steroidal anti-inflammatory and analgesic agent such as
ketoprofen. Thus, in one aspect of the present invention, a
medicinal patch composition for percutaneous administration
which comprises the vehicle containing one or more compoundfs)
selected from the group consisting of fatty acid ester(for
example, methyl laurate. isopropyl myristate), polyoxyethylene
derivative, glycerin fatty acid ester. propyiene alycol fatty
acid dgr1vative. pyrrolidone derivative and the like as the
percutaneous penetration anhancer in the proportion of | to
39% by weight of the overall vehicle, and physiologically
act.ive agent 1is provided.

Télhe recoanized as an useful Qgrcuténeous penetration
enhancer, several reauirements are demandeq. Particularly
important requirements are as follows:

first, 1t should be a dermatologically acceptabie
compound which does not induce the primary dirritation or
sensitization when applied on the skin:

econd, it should miscible with the vehicle and active
agent 1n the percutaneous delivery system. If the enhancer is
tTmmiscible with those substances. the nhasa-separation and/or
reactions dest.rovina or arresting the nhysiological activities
ol the active aaenl mav bhe occurred:

thaird, It $Hould not. possess its own pharmacological

ictivity., 15 predicratile and consitderable influence on

is Sheet Has Been Re laced
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patch for percutaneous adm ni stration, which enploys the pressure- )
sensitive adhesives conpatible with the per cut aneous deluﬁﬁg %%Nand
cont ai ns useful percutaneous penetration enhancer and %%§
_inhibitor, whereby (a) being in the type of the tape which | iver
efficiently nonst eroi dal anti-inf2ammuatory drugs acrﬂﬁ&ﬂ Eb& @

(b) showing significantly reduced skin-irritation, (c) ‘ gé‘bi d
ef ficacy for diseases such as. arthritis due to an excellent rel easing

and transfeé dj‘d'g( PLEPELS Yo & L dDheous a@iVed o) ogi cp,k&yd(apg yedgg,qpt Lhyough

t he skin,

18 pretferably apnrovpd by FDA(Food and Druq Adm1n1qtrat1on.
USA ).

The inventors have tested numerous compounds to seek one
or MOre useful comnound(s] satisfying the above requirements
as the percutaneous penaetration enhancer and found that
nropylene glycol monolaurate can be used as the representative
one. Another compounds found 0o be useful as the enhancer is
polvoxyethylene laurvi ether. The inventors have also found
that alpha-bisahola! amona hisaholol. camomile oil. allantoin
and di-pantenal 1is the most effective agent as a lenitive
agent. for decreasina the skin primarv irritation.

The safe and elfective amount of physiologically active
auent. emnloved in a madicinal patch cémpos1tion according te
the present 1nvention means an amount to provide
therapeut.icallv et factive leveal in blood and/or
Lheraneutically effective tonical concentration by the
transdermal delivering mebhod.

The incorporating amount, of these petrcutaneous
penetration enhancer is 0.1 to 40% by weight, preferably 1 to
20% bv weilghl,

in addition .0 the component.s tdescribed above,

tocopherol. tocophervyl acetate, BHA. BHT and the like may be

opt.ronallv emplavad as an antioxidant of drug. penetration

enhancer and any other addit.ives and the preservatives such as

ethvi paraben. methy! paraben and buty!l paraben mav be also

R
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(d) reducing an unpl easant feeling of adhesiveness via tg an
excel lent efficacy obtained in the | east applied area of ?W@SHEFTE GEN
Anot her object of the present invention is to provide a medi BFH atch

fgg Percutaneous adm ni stration, in'mhégh t he ‘mmiuﬂlunnaﬁ‘ﬁﬁ

added.

The selection o tthe vehicleladhesives )_ for a tane or a
patch preparat.ion is nat specifically | 'nm'i.l'.ml .if- t.he nd'lms:ive-sz
can maintain the adhesiveness for a lona period ob time at the
normal temperature when the nrepafation is apnlied on the skin
surfacé. Examplies ol such vehicle inaiude arthesives such as
rubbery and s1l11cone resins. Typically. acrylic and rubbery
resins are emploved.

the setlection ol the rrug !nhvsiblhmicallv active agents)
incoroorated in the vehicle 1s not specificaily Timited if the
drug can exhibit. the nercutaneocus absarption prooerty bv the
method of transdermal administration and also its solubility
can be changed as the water retention percentaacs in the
vehicle 18 chanaad. ' As non-steroidal .druqs. the
pharmacoioaicaliv ertancrive comnound seleclart from the aroun
consisting ot methvl salicvlate, salicvlic acid. ibuprofen,
kakoprotaen., Flurhiproton, indemethacin., diatafanae sodium.
Flutenamic acid. naproxen. mefenamic acid. fenoprofen,
ranciotenax. pircxicam and bha precursors thereof can he used
m Aa safe and effective amount..

Ex;m;nlas ol other druas e lucle an anbtanvretic and anti-
int lammatory agent., a steroildal anti-inFlammahtory agent, a
vasodi lator, a hvoertension and arrhythmia Lreating agent., an
ant.i-hypertensive aaent.. an anti-couah and exnectorant aqegt.
an anbi-tumor aaenl., hormone oreparations ., an aniti-asthmatic

and antia-nasal atlecawa agenl.. antti-hiatamine proparations . an
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concentration of drug in vehicle is adjusted to a |evel of the nmaxi néj\___[n
val ue by selecting, as an adhesive vehicle, acrylic adh§§ﬁ3\§“5§5 g&a
simlar solubility paraneter wth the drug, whereby 'the dru&E

absorbed nore efficiently through the _skin due to the inmggz %Magmmrty
of the drug in vehicle, and the adhesi%dn property and skifrili-ﬂg‘ ‘ can

A=
R ROTE® 1

be "reduced. Still another object of the present 1nventionis to
provide a controll ed- medi ci nal patch for percutaneous

admi ni stragheR-chRatianl t heaNel §52LREENLT ON dd+-difie, RANESH¥B 1ation  or
metaboljsm improving aaent, -an .anti-depressant., an anti-
anxiety agent., an ant1;hvnerq|vcemia. iocal anesthetic or
anti-ulcer agent., an antirheumatic and antjarthritic agent and
Lhe iike.

As the support of a 4ape and a pat.ch preparations. any
sunporting material typically used’ in conventional
preparations can be emploved. Examples of such supporting
materials nclude cellulose acetate, ‘athyl cellulose,
polyethylene terephihalate, plasticized vinyl acetate-
_y1n{lchloride copolymear, nylon, ethvlgne—vinvl acetate
copolymer, plasticized polyvinylchloride, polyurethane,
polvethylene, polyvinylidene chloride, aluminum and the like.
These materials are typicallv used, for example, in the form
ol a mono-lavered sheel{ f1lm) or two or more lavyered laminate.
In additaion o atuminom, cocton fahric or'nnn-woven fahric can
he also used as Lhe sunport.

The madicinal patch compasition according to the present
invaention mavy additronally coﬁtain other component.s sucﬁ as s
fenihive aaent tor alieviatinag the sikin irritation and organic
angd 1noraanic Fillers for the purpose of 'reducing and
nrevent,ing the skin-ircitation and the ceterioration of
adhesion property which are  frequent.ly occurred due tLo
incorporating druas and percutaneous penetration enhancers.in
a npatch or a tane prenaration. Examnles of the lenitive

agent. for alleviating trhe slkin-arritation include bhisabolol,
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vehicle is controlled by enploying | am nation techniques, ? géug
can be delivered to the concentration desired through the gg;aé E

menbranes nore effectively. DETAI LED EXPLANA THE

| NVENTI ON The transdermal absorption of a drug by ﬁ “Fmﬁmﬁﬁmﬁ;ch
is carried out based on the differenc2sof the drug concentiish i BetWeen
in a vehicle and in skin of a living body. |In practice, the drug is

absorbed through the stratum corneum by way of the follow ng steps:

camomi le oil, alartoin, alvcerol, di-pantenol and the like.
These agents may be present in an amount of 0.01-10% by
we1ghl., preferablg 0.1-6% by weight.

Examples of the organic and inorganic substances which
may be emploved to improve'the adhesion property include
organic high-molecular particles such as cellulose,
polvethylenae, nylon 6. nylon 12, polypropviene. polvethylene
tterenhthalate. etc. and 1inorganic substances such as zinc
oxide, calcium aoxide, silica. kaolin. tal¢c. titanium oxide,
atc.. These organic and inorganic substances may be present
T an amount, ot (4. 1-3NM% bv weight., preferably 0-10% by waeight..

fhe concentration of the physiologically active agent
incorporated - in the adhesive tlaver may from 1 to 40% by
waight, preferably trom % to 35% by wpight; more preferably
from 7 to 30% bv weight of the sum obtained by adding the
weilight lof the active agent to the weight of the adhesive
vehicle.

As can be seen from the above description, thouagh the
saturating concentration of the.ohvsiologica11v.active agent
varias dependina on the compasibion of the adhesive laver, it
s dasirable to incornoralke the physioloqicallv active agent
Lo a leval of aporoxaimabe saturatina soldhility in eadﬁ'

ardhesive layver consistina of various comnpositions.

Sheet Has Been Replaced

\\Il\ll\ MW



(1) Diffusion in a vehicle; (2) Integration fromth '
surface of stratum cor neum (3) Diffusf%lﬁ %E&%é%%ééﬂp

Stratum corneum T D R 0

BRIEF DESCRIPTION OF THE ODRAWINGS

Fig | 1is the cross sectioné]l view of a release-
controlled, mono—-layered ‘patch for percutaneous
administration.

F{g 2 is the cross sectional view of a multi-layered
patch for percutaneous administration according to the present
invention.

Fig 3 shows qraphs representing thé change of the
percutaneous delivering amount of drug as a function of time
when the nercutaneoﬁs delivery system accordind 1o the present

invention was applied on the skin of a guinea pig.

- PREFERRED EMBOOIMENT OF THE INVENTION

The present invention will be embodied by way of the
following examples. However, these gxamples are provided for
the illustration purpose only and should not be construed as
limiting the scope of the invention., which is propérly
delineated in the accompanying claims.

Example 1

AN anti-inf lammatorv/analgesic composition for

transdermal administration in the form 6falbatch was prepared

by mixing homogeneously the following components.

S
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(4) Integration fromthe stratumcorneumto the | ower THiS SHEEER deEER!
tissue; (5) Diffusion in the epidermc and derm c I ayer,@EpLﬁ é

(6) Transfer fromthe derma to the bl ood vessel. ene
considered that the process of the transdermal absor ptIO \“u m EM ml
divided into the diffusion process &¥d the integratio

However, in practice the coupling with the tissue and the netabolic
reaction are proceeded sinultaneously with the diffusion of the drug. The
' ‘Ketoprofen 10 :
Propylene glycol monolaurate 10
Tocopheryl acetate 1
Zinc oxide 5
Acrvylic resin AI 74
total ' T .100

note) ! fluid of butyf acrylate-octyl acrylate-vinyl
acetate copolymer resin (solid content 48.0%)

‘The mixture was coated on to the silicone treated PET
stripping i{ner. left stand for 20 minutes or more at ambient
temperature and dried for 10 minutes or more at 90°C.

The resulting material having 80um thickness based on the
dried condition is then combined together with an elastic non-
woven fabric to produce the final patch in.the form of a tape.
Example 2

An anti-inf]amhatorv/anaIgesib composition for
nercutaneous administration 1in the form of a patch was
Drepared by mixing homogeneously the fallowing components
according to the ratio(% by weight) indicated below.

Indocin 10

Glycerol monooleate . 10
Tocepheryl acetate 1
Zinc oxide 5
Acrv11c res1n B' 15

total 100

note) 'flu1d of vinyl acetate-resin polymer
(solid content 31.0%)

The resuliting mixture was coated on to the silicone

treated releasing paoner, dried and combined together with an

ﬁ_____~_~—~—~—*"'
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di ffusion can be described and cal cul ated by Fick's the first

| aw whi ch

shows the relationship between the density gradi ent andTﬁ% %ﬁéh
speed of drug and Fick's the second | aw whi ch shows the ﬁ%@éﬁ& g

concentration at a certain
X .. Fi ck's
............. Fi ck's

C = drug concentration

speed of penetratlon

second

| ocus as a function of

first | an28 Ct

| aw where A =
D = diffusion

time

LA

coeffici ent

lastic non—-woven fabric to produce the final patch.

Example 3
An

percutaneous administration

anti-inflammatory/analgesic

in the

form of a patch

compos1 tion for

was

prepared by mixing the following éomponents homogeneous'ly

according to the ratio(% by weight) indicated below.

Dic

Tocopheryl
Bisabolol
Zinc oxide

Acrylic resin A

lTofenac sodium
Polyoxyethylene (3)
acetate

lauryl ether

1

total

10
10
1

2

5
15

100

note) ' fluid of buty]l acrylate-octy! acrylate-acetate
cqpo]ymer resin (solid content 48.0%)

The mixture was coated on to the silicone treated PET

stripping Tliner

material

tabric to produce the final

Example 4

and dried.

was combined together with an

natch

* Adhesive 1

Thereafter,

the resulting

elastic non-woven

in the form of a tape.

To a reaction vesse!l equipped with a ref lux condenser and

a stirrer,

methacrylic

acid,

97.4 parts of 2-ethylhexyl acrylate,

v.1 parts of

polyethylene

2.5 parts of

glycol di-

acrylate, 1.0 parts of benzoyvyl peroxide and 100 parts of ethyl

acetate were

added and,

under

nitrogen atmosphere,

the

polymerization reaction was proceeded slowly with stirring.

To regulate the nolymerization degree.

100 parts of ethyl

-
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t- = time(hr) x = |l ocation The skin penetrating effect of
a drug is determned, in many cases, by the speed of peneTHISISHEET MASIBREN
normal state and the speed of penetration at the normal stateREBFLAGER be

o AT

acetate was added to the reaction mixture slowly during the
polvmerizationwﬁeaction. and the reaction was conducted for 9
hours; The polymerization degree was 99.9%. To the
resulting polymer solution, an appropriate amount of ethyl
acetate was added to adjust the solid content to about 40% by
weight.

* Adhesive 2

Under the same conditions as described above, the
copolvymerization reaction was carried out by employing 70
parts of 2-ethylhexvylacrylate, 10 parts of acrylic ac%d, 1.0
part§ ot benzoy'l peroxide {BPO) and 20 parts of vinyl acetate
and adding ethy! acetate thereto.

fhe polymérization degree was gbove 99.9%. Aluminum
acetate(200rpm) was also added1ﬁ:hhhain éelfrcurabie product.

To the resulting polymer solution, ethyl acetafe was
added in an appropriate amount in order to adjust the solid
cohtent to about, 40% by weight.

* Preoaratiog of an "Adhesive vehicle(3)" :

To the "Adhesivé 1" obtained ih the above., ketoprofen was
Aadded 1n an amount ofF 20%.bv weight based on the solid content
and dissalved therein to a concentraﬁion exceeding the
saturating solubi ity

The resulting mixturas was coated on to the silicone
treated releasing paper. At this time, the coating aﬁount
was adjusted that coating thickness oF.50um based on the dried

condition was obtained.

This Sheet Has Been R
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where Cv = drug concentration in the vehicle, K = partition
coefficient of the drug bet ween t he ski n an@HISISHEEFHAS BREEN
L = effective skin thickness A & D = the sanme as deRERCERhove

I'n addition, the penetration coefficient(Kp) can be descri
Kp = KD/ L where K, D and L ggpresent the sane asl l Hi"l”i“
above. As can be seen in the above, it is advantageou

x Preparation of an “Adhesive vehicle(4)" :

To the "Adhesive é“ obtained in tihe above, drug was added
in an amount of 20% by weight and dissolved therein to a
concentration exceeding the saturating soluﬁility. The
resulting mixture was coated on to the silicone treated
releasing'paper to a thickness of 30um based on the dried
condition.

The "Adhesive vehicle(4)” was tirst transferred to the
polyethvylene film and'then. the “Adhesive vehicle(3)" wés
laminated therewith to broduce a patch comorisina two layvers
of adhesive vehicles 3 and 4 as deoipted in Fig. 2.
Theréafter. Lhe patch was dried by leaving stand at the normal
Lemperature For.15 minutes and then at 90°C For 10 minutes.
Framoie b

¥ Preparation of the “Adhesive vzhicle{4)"

To the “"Adhesive(1)” obtained in Example 4, ketoprofen
wés added in an émdunt of 20% by weiqght based on the solid
content and dissolved therein to a concentration exceeding the
saturating solubilitv.

After hvaluronic acid powder of 5% bv weight was addsad to
i resulting mixture and dlsner‘sad'- uniformiy thersain, this
mishure was coatzd on to the si1licone sraatad raleasing pana-
o a thickness of 40um based on the dried condition ana dried.

Then. the "Adhesive vehicla(d4)” ohtained as above was
transferred to a polyester film and the "Adhesive vehicle(3)”

ohtained 1 Example 34 was laminated therewibh o produce a

This Shéct Has Been Replaced




i-ncrease the drug concentration in vehicle to deliver |arge TRARSHEET HAS BEEN
drug through the skin, however there is alimt in the nethods REPSATED Y

used. According to the present invention, as one of the .
i'ncrease the drug solubility in the adhesive vehicle and HWJMH ﬂli”i‘
adhesion property and skin irritation.3the drug concentrati

vehicle is adjusted to a I evel of the nmaxi mumvalue by selecting and
preparing the adhesive having simlar solubility parameter with the drug.

As the nDshateh RS iddhesitwe-Nalyerers abmes MaNtiaasth 4uir pose, acrylic
adhesi ves ‘are i ncl uded. The acrylic adhesives provide
Example 6

¥ Preparation of an "Adhesive vehicle(3)”

To the "Adhesive(1)"” obtained in Exémo]e 4, ketoprofen
was added in an amount of 20% by weight based on the solid
content. and dissolved therein to a concentration exceeding
saturating. solubility. . To the resulting mixture,
polyoxyethylene(3) 1lauryl ether of 30% by weight as a
percutaneous penetration enhancer and tocopherol!l acetate of
0.5% by weight as an ant%oxidant-were added and dissolved.
Then. colloidal silica of 3% by weight was incorporated to
improve the decrease of adhesion property due to the addition
of the percutaneous penetration'enhancerr

The adhesive vehicle obtained.iq tﬁis manner~ was coated
on Lo a releasing paper to a thicknaess of 60um based on the
dried condition and dried.

* Preparation of an "Adhesive vehicle(4)" :

To the “Adhesive(2)" théined in Example 4, ketoprofen
was added in an amount of 20% by weight based on the solid
content and dissolved to a concentration exceeding the
saturating solubiliktv. After polvoxyvyethylene(3) lauryl ether
of 10% by weight was added to the mixture as a percutaneous

penet.ration enhancer. tocopherol acetate of 0.5% by weiaht was

dalso added and dissolved as an antioxidant. The resulting

mixture was coated on Lo a releasing paper Lo a thickness of

d0um. ithen, the “Adhesive vehicle(3)" was transferred to a
e 1aced
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advantages in controlling the water retention and the drug solubility in
t he adhesive vehicle since they are easy to regulate théMSﬁﬂﬁﬁ&#&%?
rati o of the nonomers to be REPLACE 13

pol yneri zed. ° However, when a patch conprising the abov ‘aves
I's. applied on the skin, the solubility3paraneter in m“‘“‘“‘mmm
vehicle is changed as the water content in the
polyester film and the “Adhesive vehicle(4)” was laminated
therewith to produce a patch comprisinag Lwo-lavered adhesive
vehicles. |
Exampie 17

To Lhe "Adhesive 2" obtained in Example 4, ketopro%en was
added in an amount of 20% by weight based on the soiid content
and dissolved therein tn a concentration exceeding saturating
sotubility.

Arter propylene glycol monooleate of 10% bv weight was
added to the mixture as a percutaneous penetratién enhancer,
tocopherol of 0.5% by weight and bisaboiol of é% by weight
were also added and dissolved as an antioxidapt and a lenitive
agent of the skin-irritation. respeétivel?. -

Thereafter., cellulose oo&der(diqmeter of particles 5-
I5pm) of 3% by weiaht was uniformlvy dispersed therein as a
requlating agent of the water retention and the resulting
mixture was coaled on .to a releasing paper Lo a thicknessg of
Oum and draied. -

Example §

An anti-inflammatory/analtgesic composition for
transdermal administration in the form of a patch can be
prepareaed by miving homngengotis iy the .l"rﬂ Irwing components

according to the ratiol(% by weight) indicated below.

—_—
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vehicle is
conpared with that of

Consequent|y.
difference with the practica

property are seriously decreased.

tor

above-nenti oned probLgpﬁe?f the prior

I's enployed in t
and Fig. 2.

pol yethyl ene,  7in¢ oxide

I ncreased due to the water
I mredi ately after the patch was
the saturation solubility of the drug is also
the solubility of the drug shows
val ue angd3at the
delivering anount of the drug through the skin

exhal ati on fron1the skin

changed.
S|g

10 and e
To overcane the

THIS EHEEEH@% BEENd

e

adhesi on

g lyrol rm? W
Tocopﬂg¥VH

Rubbery resin C'

~total

afts, the lam nation technique
ENLLone As the support(l) in Fig1l
m or lamnated film of

10

73

100

1styrene-—butadiene—-styr'ene block capolvmer

terpene resin
polivhutene
liquid paraffin
BHA

100
75
20
20

The mixture obtainad in this mannher was coated on to a

stripping paper

and dried.

The resulting material

was

combined together with an elastic non-woven fabric to produce

Lhe tinal patch.
Example 9
An
administration

transdermal

prepared by mixing

anti-inf lammatory/analqgesic

in the form of a patc

composition

for

h can be

homogeneously the following compohents

according to the ratio(% by weight) 1ndicated'below..

Piroxicam

Glycerin monooleate
Tocophery! acetate
Zinc oxide

Rubberyv resin C'

Lobrat

vivrenp—butadlenn styraene hilock ropnlvmer

tlerpen resin
polvhutene
l1quid paraffin
BHA

10
5
2

10
73

i 00

100.

75

20
20

2

_*__;__—;f——'~—”——~
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15 pol ypr opyl ene, pol yethyl ene terephthalate and the |ike: non-
woven fabric : or cotton fabric is used: and if necessary WHHSHEET HAS BEENen

fabric or cotton fabric in the formof a lam nate with RBFLACED

wat er -i nperneabl e plastic filmmy be used. . As an lﬂq

the | am nat ed adhesi ves whi ch can bui l3& t he adhesi ve Hmllm l ﬁl M@

adhesi ve vehicle(2) in Fig. 1 or of the adhesive vehicles(3.4) in

Fig. 2 and formthe multilayer of the adhesive vehicle(3) and the

adhesi ve Veh'C|eQ4% ?ngEP'Ctegra pgd. A Fh9s % %waewg% coated o

The adhesi ve vehlc 4l eS"'aR adhesive 05|P|6%
haVIhg h'gthrW@BQEgreﬁﬁﬂékonaﬁgaQnQQﬂﬁ of fh@ resulting material was

combined together with an elastic non-woven Fabr}c to produce
the tinal patch in the form of a tépe.
Example 10

An anti-inflammatorv/analgesic composition for
transdermal administration in the form of a patch can be
prepared by mixing homogeneously the following cohponents
according to the ratio(% by weight) indicated below.

KeLoprofen 1

5
Polyoxvethylene %orb1tan mono1aurate 5
L-menthol 3
DiL.—camphor 2
Tocophero!l acetate 2
Zinc oxide _ 10
Rubbery resin C2 73
total . 100
2styrene—isoprene—styrene Hhlock copolyvymer 100
hydrogenated rosin 80
polybutene _ 20
lanolin 20
BHA 2

Frhe mixture obtained 1in this manner was coated on a
stripping paper and dried. The resulting material was
combined together with an elastic non-woven fabric to produce

Ehe rinal pat.ch 1n the Form of a tape.

PERCUTANEQUS PENETRATION TEST

Usina a male-qguinea pig weighing about 350g,. the

-
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l.ower | ayer, and contains the drug incorporated in an anount
-14- above the saturation value if necessary. togett#s SHEENHASBEEN
additives such as skin penetration enhancer and the |ike. REPLAGED

adhesive vehicle(4) in Fig. 2 has |ower water retention of

the upper layer, enploys an adhesive has ng high 5 dlﬂﬂmmnﬁmmnﬂ

and contains the drug incorporated in an '
abdominal hair wWas remove@ by hair c¢tlipper = Then. a certain
section of the abdominal skin. was excised, stored 1in a
retrigerator(be low -26;05 and used bv thawing at need.

The excised skin was placed in the middle of the Franz-
type diffusion cell with its corneous side looking upward and
the space below the cell wés charged with 6.05M phosphate
butffered saliine solution of pH 7.4. The patch obtained in
Example 1 was applied on the skin while the receiver sd]ution
(buffer soliution) was stirred at a constant speed (600rpm).

After a given period of time passed, a portién of the
receiver solution was taken for test and a f’resh buffer
solution was supplemented 1in the same . amount as taken
therefrom. From the Lest solutiion, the noﬁcentfation df
"kebtoproten was dehefmined by High Pressuré Liquid
Chromatouraphv(HPLC).

* Analysis condition for HPLC

. column : Cmu Bonﬂanak Iwaters Chromataography, Inc.,

milton Massachusetts 01757 USA|

. mobile phase - 55:45 V/V

nol : 0.02M phosphate buffered
sotution(pH 4.4}

. flow rate : 1t ml/min.

. detector : 284mm wave lenath ultraviolet

With the same method as described above. the percutaneous
penetratting effect - ofF ketoprofen for patches prepared
according Lo var1ous recipes (see Table 1 below) including the

/.

en Replaced
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amount above the saturation value as is in the upper-I|ayered.

!
adhesi ve vehicle(3) together with the skin penetration TH‘%%%E&%SD%%%\
any other additives. In addition, the drug can be c '’nuous
delivered in a 10 constant anount transdernally through ﬂmﬂ“ﬁi\ﬁﬁ
mucous menbranes by | am nating appropriately the pl ur\“‘m‘]

t he adhesive vehicle(2) in Fig. 1 asis in the lamnated |ayer of the
adhesi ve vehicle(3) and the adhesive vehicle(4) in Fig. 2. At this
case, the adhesive.vehicle(?2) shoul d |5 d 5 ihafrl e | ch
can form tﬁgtﬁf}l tF1 a;e/%xrari'%‘eéérf/e WtLg‘\nSe ?%r%?ﬁn%%toe Paﬁctﬁ'%% a@%%t{;@idhﬁ ve
vehi cl es( 356):‘:1:15:? iEe@ 20 Tablo » bolow.

iable 1t : Patches used for the percutaneous
nenetration test

Patch concentration | penetration | penetration | penetration | zinc tocopherol
No. of ketoprofen | enhancer' | enhancer® enhancer® oxide acetate

(%) (%) (%) (%) (%) ()

10
20
25
30
40
10 10
10 20
30 10
10 10 -
10 10 10
11 20 - 5
12 20 5
13 10 : 10
14 10 5 A {1
15 | 15

WD~ U &N =
gt n

OO 0D .00 Fed et bt s femt pad au fumt fest ped et s

(3]
ot
[~

hote) 1. [he contenkst{%sl of all components are by

velaht.

2. The remaining contents of the patches numbering
1 to 12 correspond to those of acrylic resin
(solid) and the remaining contents of the
pat.ches numbering 13 to 15 correspond to those
of rubbery resin (solid).

3. propylene glvycol monolaurate

4. ‘polyvoxvyethylanet3d) lauryl ether

5. Jalycervl monooleate
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The releasing film5) in Fig. 1 and Fig. (2) is con5|sted

rel easi ng paper and a releasing filmincorporated with '“sﬁgng%Ag%EEN
fluoro- rel easing agent. To describe in detail, 20 i n case

i-ntending to deliver the drug in |arge anounts thrﬂmam“m‘ml“ he
adhesi ve vehicle having | ow water retention is-intr

| owest | ayer contacting with the skin to prevent the decrease of the
drug solubility andT ble t he adheS|oq g Fri% due tgpéhe wat er
exnalatt on 1rom the 712 2 swiggiio i EhiBEE el tfarthy e an vater
retention is 'n”oduceiﬁé Sshechay 199# iNPrpRET 1 0

Accordi ngly, when

Patch Speed of - " Retention Ratio of the
No. percutaneous time percutaneous
penetration (hrs) penetration
( pw/cu’/hr) speed’

1 15.5(2.62) 2.19(0.31) 1.00

2 20,7(3.01) 1.96(0.41) 1.34

3 24.5(2.87) 1.93(0.45) 1.58

4 31.7(1.71) 1.47(0.21) 2.05

5 34.6(2,30) 1.38(0.39) 2.23

6 26.8(3,68) 1.95(0.51) 1.73

7 35,.7(2.96) 2.01(0.47) . 2.30

8 45,3(4.17) 1.58(0.40) 2.92

9 34.2(3.91) 1.94(0. 52} 2.21

10 36.2(4.25) 2.09(0.63) 2.34

11 33.2(3.75) 1.68(0.37) 2.14

12 35, 2(3.75) 1.96(9.31) 2.26

13 20.5(2.15) 2.53(0..74) 1.32

14 34.4(1.78) 1.57(0.45) 2.22

15 35.1(2.35) 1.64(0.76) 2.26

_note: 1. Numerals in parenthesis represent the
valites of standard deviation.

2. Each trial was performed at Teast four
rimes.,

3. % Fhe ratt1o was calculated based an the
spead of percutanecus penetration when the
contant. of keroprofen was 10% and the
venetration enhancers were not emploved.

iRasulhsl
The percubtaneous nenetrating effect. of ketoprofen was
increased when the content of ketaproten in the adhesive laver

was 1ncreased to a concentration exceeding the saturating

This Sheet Has Been Re laced
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-15- _ the patch is applied on the skin, as the water exhales from

the skin surface, the water is transmtted to the upper |ayer THis SHEET HAS BEEN
t hrough t he adhesive |ayer, and the | ower adhesive |ayer REPLACED
contacting with the skin contains only a fixed anount (snal | wq?

anount) of water, thereby the saturati38g concentration of 'ﬁ"lgggﬂﬁﬂjmm
drug and the physical properties of the adhesive are reaf
constantly and the side effects for the skin due to

solubility for the purpose of enhancing the transdermal
dgl1verv of ketoprofen.

As comparecd with the general'phgﬁoménon that when the
venetration enhancer is contained in the adhesive layer by
conventional techniques, the effect of transdermal delivery of
drug is reduced by half due to a sharp decrease of the
adhesion property, the npenetration enhancer according to the
present. invention exhibited excellent penetration enhancing

etfect without a noticeable change of the adhesion property.

SKIM PRIMARY IRRITATION TEST

A patch prepared 1n the same manner as described in
Examnle 1 was c¢ut Lo Lthe size of . 2.5cm’  and after the
stripring biner was remaved therefrom. the natch was applied
on a part of a nealthv adult's forearm for a period of 24
hours.,

AL 24 hours the patch was removed and, a%ter 30 minutes,
the leval of the'skin primary irritation was observéd and

estimated according to Lhe followinag grading system.

Grade ne level aof 1irritation

() Moo o pe e gbal o ron

1 the myntmuan 1rrital.ion

: A tittle 1rritation (erythema)

3 Severe irritation {erythema. edema)

4 Fxtremaly severe irritation
{erylhema, edema)

This Sheet Has Been Replaced
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an accunul ati on of the sweat or excretion can be reduced.
this way, the delivery of the drug through the Skl n Tl*L‘S REPEl..a« AS BEEN

ef fectively proceeded. I f the support is a non- [

cotton fabric or any other air-perneable plasti c f| I m tmm““\“mmumlil
delivering efficiency of the drug can 3% regulated to th mum
| evel by |am nating the support or controlling its own

wat er-perneability. By enploying the above-regul at ed support 15 for
the preparation gl & (VR Gl RALER 10, JPLEYEH GolaF08a. the readtTRly Of

t he drug percut aneous a favorabl'e resul’t can
Alternativekys tR1cG2ateal ak:Bbendhag tho th@btrdiin o iklY Hauation

tthe sum of the number of X grade
reactor(s)
Reactivity(¥%) = : x 100
the numher of subjects x 4

The recipe of the patches used for the skin primary
irritation test are listed in Table 3 and the results are

summarized 1n Table 4.

Table 3 : Patches used for the skin primary
irritation test

Patch Ketoprofen | acrylic resin penetration | penetration :
No, (=) used in Examplé 1 | enhancer | enhancer® bisabolol
(%) (%) (%) %)
1 10 90 N
2 10 80 10
3 10 80 : 10
4 10 79.5 10 0.5
5 10 79 10 1
6 10 78 10 2
7 10 75 10 5
8 20 58 20 2
9 10 78 . 10. 2
10 20 69 10 1
nore) l.'promylene alvcol monaltaurate
2. ‘Dolvaxyathvienat4) lauryl ether

3. The contentsi¥%) of all components are by weight.

This Sheet Has Been Rei ced
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effect by delivering | arge doses of drug through the skin just 20 after
appl i cation. t he adhesi ve vehicle having the desired ﬁ gEEN
water retention is selected as the adhesive | ayer and THIS 8H g

Is saturated therein. When appl yi ng the above |on on

the skin. a large anount of the dAflg is del i ﬂmnﬂ%ﬂ%
the skin just after application due to the 25 hi gh co*mﬂﬁ %}
t he drug. However, as the adhesive vehi cl e adsorbs the water
of the skin, thq_%ollubllltey of t ' :
sult

0?1:6 the skin primary irritation test

Patch The number Reactivity The frequency of an
No. of subjects (%) - occurrence of the
-1 skin side effect
(including the itch)
1 17 2.9 2717
2 17 5.9 4/17
3 15 6.7 4/15
4 15 5.0 3715
5 15 0.0 0/15
6 15 0.0 0/15
7 15 5.0 3715
8 17 44 3717
9 15 1.7 1715
10 17 0.0 0717

As can be seen From the above data. though the effect o%
reducing the skin orimary irritation was not ob#efved in every
case of amploving bisabolol, the bisabolo!l can be used as an
effe;t1ve lenit.ive of the skin irritation at the concentration
oF 1 Lo .29-'.. In addition. since“th.e‘ 1r'r1|:al;'i(>n level of the

who'le patches was below 10%. these patches are estimated to

pssesa the salferny {or the akin rritacion,
COMPARATIVE EXAMPLE 1

The “Adhesive vehaiclie(3)" prepared in Example 4 was

s1nygly coated on a releasina vaner and the resulting material

is Sheet Has Been RTlaced
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-16- drug is gradually lowered and thereby the delivery of tFﬁMé%HﬁETHASBEEN

through the skin is al so decreased. Thereafter, when the abs@epiA

the water reach the normal state, only a constant anount of t
appropriately delivered through the skin and the rel ease o ﬁiﬁmi iH'ﬂ
controll ed. The | aninating nunbeflof the above adhe5|v

typically 1 to 10 layer(s). preferably 2 to 5 |layer(s). The t hi ckness
of each layer is typically 5to 150[err]m preferably 10 to 100[err]m

And the thigknesasahttheoavealald gdhestMe1¥R8Bi ¢li8y to produce a mono-

layered pal.ch.

COMPARATIVE EXAMPLE 2

To the “"Adhesive wvehicle(1)"” prepared in Example 4,
ketoprofen was adceied in an amount of 20% by waiaht. based'on
the solid content and dissoTQed to a concentration exceeding
the saturating solubility.- To the resulting mixture,
toconhero! of 5% by weight as an antioxidant, propylene glycol
mononieate of 10% bv weight as a percutaneous penetration
enhanqer and bisabo1ol_oF 2% by weight as a l1enitive agent of
'hhé skin 1rr5tat1oh were added and dissolve&. The resulting
mixﬁure was coated on a releasing paper to a thickness of 70um
and dried.

PERCUTANEQUS PENETRATION TEST USING

THE PATCHES PREPARED IN EXAMPLES 4-7
AMD COMPARATIVE EXAMPLES 1-2

By the same manner as described above in relation to the
percutansous  paenetration f.est. t.he pat.ches nrepared in
Examnles 4-7 and Comparative aexamples 1-2 were tested and the

rasplls sre faated 1 Jabhito §,

This Sheet Has Been Rerla
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I.s typically 3 to 200um preferably 50 to 500[err]m :
resins such as silicone polymer natural or synthetic JTHIS SHEET $@EFES|n
and the |like may be used as the adhesives R05|n resin, pol W resin,

petrol eumresin, terpene phenol resin t he Iike ﬂ“ as
the adhesiveness-conferring agent: and th I astici zer, \m““mmm‘lm
antioxidant and the |like nay be optionally enployed for t preparati on of
a medicinal patch accordlng to the present |nvent|on Particularly as
the acrylic resin, an hdR&Sive- r€§fﬁ Bl & ddpdly Rt err]-err]
al i phatic al cohol mnth (et h) abryft € el ky® e F" heVi‘Hg “al'kyl group
and/or the

The adhesi ve

) The speed of Retention Relative
Patch skin pegehdl.ion time penetration
: {1/ cmshr) (hrs) speed
Example 4 17.7(3.79) 2.78(0.74) 1.97
Example § 15.6(2.28) 3.14(1. 45) 1.73
Example 6 27.4(2.11) 1.75(1.23) 3.04
Example 7 18.8(3.18) 2.20(0.79) 2.09
Example 8 26.5(2.15) 1.86(0.71) 1.71
Example 10 21.4(1.78) 1.27(0.85) 1.38
Comparative example 1 9.0(3. 45) 3.05(1.05) 1.00
Comparative example 2 22.4(2.79) 1.67{0.68) 2.49

note) Numerals in parenthesis renresent the values

of standard deviation.

SKIHM

PATCHES
COMPARATIVE

PRIMARY JTRRITATION TEST USING THFE
PREPARED IN EXAMPLES 4-6 AND
EXAMPLES 1-2

By the same manner as

skan pramary srrttat.ion Lest,

4-6 and Conparative examnles

are ligkerd in (able 6.

Lhe pat.cheas

described above in relation to the
nraepared in Examples

1-2 were tested and the results

This Sheet Has Been R
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pol ymer of (nmeth)acrylic alkyl ester having (err]- C[err] aIk I &q&gﬁﬂth

"different functional nononmer such as vinyl acetate ma

of the (meth)acrylic acid copol ymer incl utiéS SUEEI/HA

ate

npl es

I'SO
.acrylate, hexyl acrylate, octyl aCW' ate, BERfPhexyl acr'y‘le%\\‘vi\“

coryras, eary o mervieen teosuERRRF

| alky
-17-

Table & © Result of the skin primary irritation test

The nuamber Reactivity The Frequency of an
Patch of subjects {=) occurrence of the skin
side effect(in ding
the itch)
Example 4 13 5.8 2713
Example § 13 5.8 3713
Example 6 13 3.8 2/13
Example 7 13 0.0 0/13
Example 8 13 0 0713
Exapple 10 13 3.8 2/13
Comparative example 1 13 3.8 2/13
Comparative example 2 13 1.9 1713

—_—

This Sheet Has Been R

i



-

acrylate, nethyl nethacrylate, ethyl nethacrylate, butyl

nmet hacryl at e. | sobut yl net hacryl at e, 2- et hyl hexyl
nmet hacryl ate, iso-octyl nethacrylate, decyl nethacrylate etéﬂﬂsiggiggAngEN
exanples of the functional nonomers include nmononer cont ai ni n
hydroxy group, mononer containing carboxyl 4§roup, mnon@wmmwﬂ‘m u'
am de group. nonomer containing am no group, etc.
nmononer cont ai ni ng hydr oxy group include hydrd??~“‘Tky+fﬁE%h}~____
acrylate such as 2- hydr oxyet hyl (neth)acrylat
(meth)acrylate, 10. - etc.. Exanpl es of the nononer ngv m’g ﬁﬁml
group I ncl ude a-[err] unsaturated carboxyl acid sue
aci d,

WHAT I8 CLAIMED 18

1. A medicinal patch for percutaneous administration, which

comprises

adhesives applied on one surface of the support., as a
nressure-sensitive. adhasive laver in the form of monolayered
or multi-lavered laminate and a releasing Film Formed.on the
adhesive flavert,

sai1d adhesives heing composed of 0.1-40% by waight one or more
percutanecus penetrating enhancer(s) selected from the group
consisting of fatty acid ester. polvoxvethviene derivatives.
alycerin fatty acid ¢ther., propylene qlycol fatty acid ester

and pyrrolidone derivative: one or more adhesive resin(s)

oy,

-

selected from fthe group consisting éf silicone polymer,
natural or synthetic qgums and acrylic resin:; and 0.1-50% bv
weight drug or 1Ls precursor of which solubility éhanges as
Lhe water retain in the mdhesive layer changes: and onhe or
more additive{s) selected from the group cdnsisting of
adhesiveness—conferring agent., plasticizer. fitler. lenitive
agent for decreasing the skin-irritation and antioxidant.

2. A medicinal patch of Claiﬁ 1. in which the acrvlic resin
is the copolymer of C, - C,y aliphatic alcohol with acrylic
alkvl ester having alkvi group or the polymer of ()acr§1ic
alky!l ester havina ¢, - C;, alkyl groun with different

functaional monomer such as vinvl acetate

—_—
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met hacrylic ac&d—aﬁd——t—he—l—rke——ﬂfal ei ¢ nono al kyl ester EET HES BEE

suc
butyl nmalate and the acid; fumaric acid, qm(,srﬂ!tpm@s@m
etc.. and anhydr HjHUEB ﬁ“;an also form 15 the same ty
co(pol yner) as t Exanpl egsof t he nﬂm“‘ﬂi“(ul“lm w
cont ai ni ng am de group .,Jnclude al kyl (rmeth)a

as acryl am de. dinethyl acrylam de, di et hyl acryl am de and the |ike:

al ket vl et I QLab TR gy on PSR Yah 6 9 SUGT A ohiat DRMIBLIN oy

st
acryl ani de; oXy et hy acr ahy "

acryl am deemlW NYd:3050 1 yme r PHET OI 'ud@unﬁm di.agt hyl @M peachy! @ltlﬁvvpet 0% by
In addition to the above exenplified nononers for

weraht.

4, A medicinal patch aof Claim 1, in which the svnthetic
rubbery resin comprises styrene-butadiene-styrene. stvrene-
1soprene-gtyrene, styrene-athy lena/nropylena-styrene or
styrane-ethy lene/butyviene-stLyrens block capalvmar ns the main
comnongnt and conl.ains one o more additive(s]l selected from
the aroun consisting ot adhesiveness auxiliary agent,
adhesivenass~-conferring aqgent.. inorqanic fillers, softeneriand
ant.ioxidant.

h. A medicinal patch of Claim t, in which the water retain of
the adhesives is controlled by regulating the incorporation
rat.io of the wmonomer having hvdrophilic qroup among the
monomers 1n the conolymerization reaction.

6. A medicinal patch of Claim 1 or Claim §. in.which the
adhesives comonrise one or more compound(s) selected from the
aroup consisting of a highly water—ahsorntive polymer. a
wat.er—ahsorptive indrumnin subslt.ance and a polyhvydric n1coholu
1N an amount of H.V1-40% by weight. T

7. A medicinal patch of Claim 1. in which the adhesiveness-~
conferring agent is fﬂﬁin resin, polvterpane resin., pet.roleum
resin ar olefin resin.

K. A medicinal patch af Claim 1, 1n which the lenitive agént
for decreasina the skin irritation comprises one or more

compoundi{ s) selecled From Lhe group consialbing of bisabolol,

This Sheet Has Been Repl
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copolynerization . vinyl acetate, styrene, a-nethylstyrene, Vi n%x“

chloride. acryl Mpropyl ene, butadi ene TH\SSHE&TMQ
may be enpl oyed, olyners with these conpoundsREPbﬁP
exhi bit good prop ,& Uji’ gj th)acryljc

- 18- al ky (co) pol rconponent \m\\)\!}l\\e\\\m\“

I ncorporated in the adhesive in an amount above 50% by wei g
ciaamomt e o L, dtiantoain, alvecerol and dy-pantenal anud present.s
noan amount. of 0.01 10% by weiqht.
9. A m.su'l'lcin:al n:nf.«:h of Claim 1, in which the drua is the one
saeleched from the group consisting of an antinyretic and anti-
intflfammarory agent.. a steroidal anti-tint lammabory agent., a
vasodi lator, a hvmu tension and archvthmia treating agent, an
ant.i-hypertensive agenl,, an anbti-cough and expactorant. aqgent..
anbi-tumeric agent, local anesthelbic, hormone preparakions, an
anti-asthmatic and anti-nasal alleraic agent., antti-histamine
nreparations. an anli-coaqulant, anti-spasmodic, cerebral
circulation or wetabol igm Tmprovinag agent.. an anl;ﬁ-denressant.
an  anti—anxielty  aaent, an  anti-hvperglvecemia, local
m\est';hel'.'ic. ar  aunbt-ulcer aqenr... an antirheumatic and
ankiarthritic agent and the precur‘so:} thereof.
10. A medicinal patch of Clamm 1.‘in which an nonsteroidal
anti-inf lanmatory and analgesic agent is present in an amount
of 1-40% by weight as the drug.
ti. A medicinal patch of Claim 10, in which the nonsteroidal
ant.i=inf lammatory Andt analqasic agent. TR ketoprofen,
dichlophenaxsodium, indocin, flurbiprofen or piroxicam.
12. A medicinal patch obf Clasim t, in which the fatty acid
ester is methvl laurate or isopropyl myristate.
13. ‘A medicinal nalrh o Clawm 1. in which the
polvoxyethylene derivative 1is a polvoxyethviene ether 'or
nolyvoxyethy lenea Grler which cont.ains 2-20 moles of

nolvoxvethviene aroun linked Lo oley!l or laurvl qroun.
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For the purposefBF‘hmﬂqﬁﬁﬂlg%gi%éﬁfreasing t he water THIS SHEET &S BREN
of the adhesive. V/Wﬂ/ e, in.cC enpl oyi ng 5 acrylic RF-B‘S’?“PFD t he
water retention fi ' d by copolynerlg

hydrophilic nononre mum’mﬁént ai ning - car boxy"lfaa| W\\“‘m\“\

nmonomer cont ai ni ng an1de gt oup, *Hononer cont ai ni ng’ no group
and the like. and in case of- enpl oyi ng rubbery and silicone
resins.  thesWatglmed eEeRLIONAERR Bf ¢iaihlr. HRINLRERC LR mppcpgr ki BY
the vehicle with an adhesi veness conferring agent or other
additives. tis amvaktennahicve meANI ether is (dhevwadeidreteatéon atithe
adhesi ve vehicle can be al so regulated by enploying highly

wat er - absor péi veA megs¢pnat valch af Claim 1, in which the fatty acid of
the propyvylene qlvcol tatty acid ester s lauryl acid or oleic
acaid.
16. A medicinal pakch ot Claim 1, in which the adhesives
contain one or more compound(s) selecked from the group
consisting of cellulose. polyethylena, nylon 6. nylon 12,
polypropylene, polyethylene terephthalale, zinc oxide, calcium
oxide. silica, kaol1n} talc and CLitanium dioxide in an amount
of 0.1-30% by weight as the organic polymer and inorganic

substances to improve the adhesion property.

. *  This Sheet Has Been Repllaced
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pol yhydric al cohol s and mater-absorptlve i norgani c substances. 15
Exanpl es of the highly water-absorptive polynmer include THs SHEETHAS BEEN

nUcoponsaccharldes such as hyaluronlc acid, chondroitin RACEDL €.
dermatan sulfate and the like : hi ghl'y water - absor

havi ng a | arge nunber of hydroph| lic group%8 in nolecul es sg %‘E Emnim“
chitin derivatives, starch and 20 car boxy- met hyl cel I u

sem -synthetic and synthetic hi ghy wat er - absorptive resin of

pol yacrylic.. polyoxvethyl enasinact or ipal Wisiwlaahaohol and

pol yacryl oni trile homp- or copol yner . Exanpl es of the

wat er - absor pti ve i MEDD@DNAL PMTSHESC RORIKFRIUTANEOUS ADMINISE RHTIONt -
i nvention include powlered silica. zeolite.

A controlled-releasing medicinal npatch for percutaneous
adwinistration. whiich delivers a certAain amount of
phvsiologically aclive aqent(drug) through the skin or mucous
membiranes 18 disclosed.

More sgpacibicallv, the present. invention provides a
medicinal patch tor percutaneous administration., which is
preparad by lamination I.c?.(':l’lt.'ﬂtllll-‘e and coamprises perculLaneous
nenetration enhancer (fatty acid ester. polyoxyethylene
derivative. glycerin Fatlty acid ether. propylene alycol fatty
acid eﬂter. nyrrcf{ﬁuﬁeidgrivathe). adhesive résin(si1icone
polvmer, natural or Evnthét1c qums, acrylic resin), drugq or
its precursor and any other additives.

The madicinal pahteaih nr:m_wrl'inq‘tcr the present invention
tlittuses and delivers the physioloqica!lv active agent.
efFicientiy to the dasired locus through the skin and
minimizes the skin-irritation due to its preparation method
employing tamination techniaque and controlling the water

retain percentaqe in the adhesive vehicle.

¢No appropriate figure to accompany drawings)
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25 powdered ceranic and the [ike. Exanpl es of the pol yhydric

al:cohol s include propylene glycol,: sgFycerip; . sorbitol and the

- 19 - like. The water- absorptlve subst ances such as hi ghl Y THis SHEET ASBEEN
wat er - absor ptive polyners, water- absorptive inorganic substancegep

pol yhydri c al cohols can be incorporated in the adhesive vehlcle in an

amount of 0.1-40% by wei ght, preferably 1-20% by wei ght. H@?lﬁﬁimml Ia”“l
rubbery adhesives which can be used in the present invention«

nat ural gum polyi soprene, polyisobutylene, styrene-butadiene-styrene
copol ynmer, styrene- isoprene-styrene copolyner

styrene-et hyl ene/ propyl ene-styrene cop O? styrene-

et hyl ene/ but yl ene- styrene copolyner,_polg nyl ether, pol yur et hane,
pol ybut adi ene, styrene- butadi ene copol ner, styrene-i-soprene copol yner
styrene-i soprene-butyl ene bl ock

FIG. 1

2 qanuinanuuunnaaraagg

5_—]
| FIG. 2
T
S R
e I I T LI 110100117
5.
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copolyner and the Iike. As the silicone resin adhesives, silicone gum such
as: pol yor gano sil oxane can be used. | f necessary, various

addi tives, for exanpl e an adhesi veness-conferring agent such TS SHEENHAS BEEN
resin, polyterpene resin, coumarone-indene resin, petrol eum resi rRERLACERNe
phenol resin, etc.; an adhesi veness. auxi | iary agent such as thu %

pol ybut ene resin, petroleunlre5|n t erpene phenol resin, etc.; p gﬂHﬂEﬂHIﬂ

such as liquid polybutene resin, mneral oil, lanolin, I|qU|d pofylso rene
i quid pol yacrylate etc.; softeners; fiIIers; and anti oxi dant s may be added
to the adhesi ve vehicle. The present invention provides a nedicinal

patch for percutaneous adm nistration ofz g nonsteroidal anti-inflammatory
drug consi sting of a wat er-i nper nmeabl e support; adhesives conprising said
nonsteroidal anti-inflammtory drug, an acrylic adhesive resin having
simlar solubility paraneters to said drug, one or nore penetration
enhancers), a water-absorptive material and optionally a lenitive agent;
and a releasing filmformed on the adhesives; said adhesives being in the
formof nulti-layered |lam nate having two to five |ayers, of which each

| ayer has a different water retention capacity which is the lowest in the
adhesi ve | ayer contacting the skin and progressively higher in higher

| ayers;
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Wher ei n'sai d penetration enhancer(s)
conS|st|ng of fatty acid esters,
gfatty acid esters,
derivati ves,

- 20-

pressure-sensitive,
containing a specific

10

14

20

25

~skin or’ mucous membranes.

REPLACEMENT SHEETS

pol yoxyet h
propyl ene glycol fatty acyd e<
and is(are) present in an anount of
a certain pressure-sensilive. adke5|ve
adhesive layer 1i1s

(“mtn{aves ip
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PERCUTANEOUS ADMINISTRATION
BACKGROUND OF THE INVENTION

1. FIELD OF THE JINVENTION

The present 1invention relates to a'control1ed—re1ease
medicinal patch which cont1nuous1y.delivers a certain amount
of drggs such as ph&sio]ogica11y active agents through the
. More specifically, the present
invention relates to a medicinal patch which, when applied on
the skin, dissolves the maximum level of drug in the adhesive
layer contacting with the skin, delivers percutaneously the

necessary amount of drug and enhances the percutaneous

penetration of drug.

2. DESCRIPTION OF THE PRIOR ART

It has been widely used to deliver drugs(physiologically
active agents) théough the skin by employing a patch, a sort
of percutaneous administrating preparations, for the purpose
of the systemic or topical penetrating of drugs. These
method; of percutaneous administration offers many advantages
oral

over the traditional administration of drugs. For

example, in the method of oral admfnistration. a great level
of drug is degraded by the metabolism in the liver prior to

being ahsorbed into the intestine and exhibiting its efficacy

&

P I N
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this enhancer is characterized in not decreasing the original 5

adhesi on power of the pressure-sensitive, adhesive |ayer. Any ot her
additives may be optionally incorporated in the adhesive layers to
obtain an inproved adhesi on property. Exanples of the

per cut aneous penetration enhancer -2- typically used for increasing the

transdernmal delivery of the 10 drug include dOdaéélCHfghIOXide nono or
di net hyl acab dhaigdesdred locusyy | Qyerehy| 10 |the imiEh e P AUKRANEOUP

s el Fagagee1of She AL o BBpalpEBSAHlp, 1AW Wigemv
L2013 Gpossasog 0l e Wafhvnd 1A, s o, Bednd 50 Gonoroec
glycerin drug does not pass through the liver first ‘during the body
5 circulation. Particularly in the case of non-steroidal anti-
inflammatory agents, the{r percutaneous administration gives
an advantage of decreasing the gastrointestinal damage which

is apt to be caused in the oral administration.

Based on the above-mentioned advantages, recently,
10 studies on the transdermal drug delivery system which
overcomes the first-past effect or gastrointestinal damage
~induced in the oral administration and enhances the
effectiveness and safety of drugs have been widely proceeded
and, as a result, penetrating topical pharmaceutical
15 compositions containing nitroglycerin, scopolamine and the
1ike became commercially available. The above delivery
system qffers its own inherent advantages associated with the
continuous and constant releasing characteristics of the drug
and eliminates the'pr6b1em of rapid ﬁetabolism induced in the
20 oral administration. - Moreover, this system improves the
compliance of a patient while exhibiting the same therapeutic
effect as in the oral administration of large amounts, and
consequently provides markedly increased conveniences for a

‘patient in the treatment. of disease.

25 In the meanwhile. many drawbacks of the above transdermal.

drug delivery system have also been indicated in connection
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fatty acid ester, fatty acid nono- (or di-) ethanol am de, et hyl ene
gl ycol nono ethyl ether, polyoxyethylene al kyl ether.

pol yoxyet hyl ene al kyl ester. pol yoxypropyl ene al kyl ether, pronyl ene
gl ycol nono(di)alkyl ester, propylene glycol 20 nonol aur at e.

pol yoxvet hyl ene | auryl ether, pyrralidone derivative and the

i ke. The inventors have "found that the percutaneous

penetratlonweﬁhltm%ntyfﬁﬁcw¥ﬁ¥(ﬂﬂugnﬂdw1WG ﬁ&rk@dV?r‘ﬂéﬁeéé%mﬁ Recapse
enpl oyi ng the percutaneous penetration, enhancer such as

poIyoxyethyPBﬁeS&éﬂ\ﬁHrRR¥"4ﬁH9cﬁ|bbﬁénaeppﬂﬂlﬁerﬁﬁthﬁﬁt serve| pge @

It has been al?QeLo tLhaEnbg%1%RO% pa %%%%%ﬁg and toxic materials, it

is highly impermeable. Accordingly, extensive attempts have
3 -been made for the purpose of enlarging the utility of
transdermal delivery system and eliminating the barrier
properties of the skin and membranes.
Many studies which were intended to use a system having
thé least contacting area with 'the skin, have been focused on
10 enhancing the diffusion of drugs through and across the above
mentioned barrier. Particularly, a great deal of attempt haé
been made to enhance the percutaneous penetration for the skin
barrier itself. According to the investigations reported up
to now, though somewhaf progress has been achieved as a result
15 of the above-mentioned trials, in case of using the system
frequently or in large amounts, the damage and irritation of
the skin tissue on which the system was applied were still
induced and in the worse case, the systemic side-effect might
be caused. It is also known that conventional non-steroidal
20 anti-inflammatory and analgésic agents exhibit poor anti- .
inflammatory and aﬁalgesic effects when administered
percutaneousiy.
However, all of the non-steroidal anti-inflammatory and
analgesic agents for oral administration generally cause
25 several side-effects including gastrointestinal damage.

Therefore, a great deal of attempts has been continued for the

. REPLACEMENT SHEET
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-21- penetration efficiency by enploying the enhancer is

effectively exhibited particularly in relation to the non- st er oi dal
anti-inflammtory and anal gesi ¢ agent, such as ket oprofen. Thus, in
one aspect of the present invention, a medi ci nal patch conposition
for percutaneous adm nistration _g@ich conprises the vehicle
contai ni ng one or nore . conpound(s) sel ected fromthe group

consi sting oPurgeeg of ;admiristratong the norxsheretdabtayt it buf hampatory
isopropylnyrg%%a;géﬁggg%¥0§gghgglng various pathway and large numbers of
patches containing percutaneous penetration.enhancers employed
to facilitate the absorption of the drug have already been
5 formulated. In general, as the penetration enhancer, the
following compounds have been used: for example, salicylic
acid,'urea. dimethyl su]foxide.rgropylene glycol, glycerin,
azon and many other compounds. vaoweyer. in some cases, even
these enhancers can not raise the percutaneous absorption of

10 drug to a level above the necessary amount.

The fo]]owiné compourtds have been reported to serve as a
penetration enhancer for percutaneous delivery of drugs: for
example, dimethyl sulfoxide (U.S. Pat. No. 3,551,554), ethanol
(U.S. Pat. ﬁos. 4,615,699, 4,698.062 and 4,262,539), cyclourea

15 (U.S. Pat. No. 4,667,131) and substituted-aza cycloalkane-2-
one (U.s. Pat. Nos. 3,989.816, 4,316,893 and 4,405,616).

U.S. Pat. Nos. 4,557,934 and 4,537,776 disclose topical
compositions of non—stefoidal anti-inflammatory and analgesic
agents, anti-viral agent and any other active agents, which

260 contain ethanol. a - specific glycol., pyrrolidone, 1-(2-
hydroxyethyl)-aza-cyclopentane-2-one and 1-35% 1-dodecy]l
azacycloheptane-2-one(azon}.

A method of using oleic acid, a sort of fatty acid, as an
useful penetration enhancer ([See. Cooper, E.R., J. Phérm.

25 Sci., Vol1.73 No.8 ppi153-1156(1984)] has been also disclosed.

Cooper describes a method of enhancing the percutaneous
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derivative, glycerin fatty acid ester. propylene glycol fatty 10 acid

derivative pyrrolidone derivative and the |like as the per cut aneous
penetration enhancer in the proportion of | to 39% by wei ght of the
overal | vehicle, and physiologically active agent is provided.
To.-'be recogni zed as an usef ul percutaneous penetration enhancer,
several requirements are demanded. Partidcul arly | mport ant
requirement g, ﬁF@ §E1Bﬂ”d¥M%ct1ve agent(shifiglicl lacSifoul By besdng oleic
dermat ol ogi cal Ty acceptabl e conpound whi ch does not induce the

primary irrhbali 9B 61id phas&EiivdZPdu® Ncohesn tippt i @els oin tite gkresence

of solvent(propylene glycol), and also a method of using the
oleic acid together with other polyhydric a1éoho1s. Cooper

2 asserts that his methods are useful 1in promoting the
percutaneous penetration of non-polar molecules and show
different effects depending on the chain-length of fatty acid.

In addition, cooper points out the fact that the percutaneous

neﬁetration of polar molecules may be significantly effected

(Y and enhanced by detergents. However. the detergents are
generally reported not to enhance the percutaneous penetration
of nonpolar moleculés. Thergfore. cooper's methods teach
that the neréuta;eé;s penetration of nonpolar molecules can be
enhanced by adding small amounts of fatty acid, polyhydric

15 alcohols or alcohols to the formulations.

patel, et al., J. Soc. Cosmetic Chem., 36, 303-311 (1985)

describe that propylene glycol, a polyhydric alcohol which has
been Qide1y used as a solvent in the preparation of
conventional percutaneous delivering system may cause the

20 skin-irritation and/or sensitization when the co¢centration-
exceeds 10 percent. Therefore, it has been demanded that the
percutaneous penetration enhancer must primarily show no or
the 'least sidé effect for the skin and at the same time,.be
‘compatib1e with the percutfaneous delivering system.

25 U.S. Pat. No. 4,490,206 relating to the use of medicinal.

patches discloses the use of a percutaneous delivering system

REPLACEMENT SHEET
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second, it should mscible with the vehicle and active agent in the
percut aneous delivery system If the enhancer Is immscible with
those substances, the phase-separation and/ or reactions destroying
or arresting the physiol ogi cal activities of the active agent may be
occurred; third, it should not possess its own pharnacol ogi ca
activity, is predictable and consi der ath® i nfl uence on

of different type which comprises physiologically active agent

uniformly dispersed in the adhesive layer. According to this
system, the physiologically active agent is dispersed in the

pressure—-sensitive, adhesive layer which is to be applied on

o

the skin. And, when the system is applied on the skin of a
patient, the active agent is diffused across the skin from the
adhesive layer and delivered to the desired locus of the
patient. Many other percutaneous delivering systems of
various types are known and all of them have their own merits
10 and demerits depending on the system by which the
physiologically active agent is delivered percutaneously.
U.S. Pat. No. 4,738 670 discloses a medicinal plaster
which comprises anti-inflammatory and analgesic agents mixed
in polyisobutylene adhesive layer together with a carrier such
15 as triglycerids. The disclosure of this patent, however,
mainly deals with the supporting material of the plaster and
does not state whether the carrier employed can serve: as the
percutaneous penetration enhancer or not.
It is possible to reduce the side effect induced by an
20 absorption of 1large amount of drug in a short time by
regulating the absorption of the drug. It is also possible
to maintain the level in blood to a constant concentration
over a prolonged period by decreasing the freaquency of
"administration. .
25 However, it 1is frequently occurred that the drug

administration using a patch shows poor bioavailability due to

[T, -
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-22-

enhanci ng the percutaneous delivery of the active agent. and

I s. preferably approved by FDA(Food and Drug Adm nistration, USA)
The inventors have tested nunerous conpounds to seek one 5 or nore
useful conpound(s) satisfying the above requirenents as the
per cut aneous penetration enhancer and found t hat propyl ene gl ycol
nonol aurate can be used as the represeﬁtatlve one. Anot her

conmpounds f oupRe tefi f38i AIPRf Y o B ehBe ra R BRCEF we correspdiid X ¥eURY herBss

| auryl et her.

The inventors have al so found t hat al pha- bi sabol ol

anong bi sabol bhe slafni | eTei lsoiglel amiiai mroblem. aticemh tPatd ehvtreasshehe
nost effective agent as a lenitive

10

15

20

25

absolute amount of drug in a patch to a level of ensuring the
percutaneous absorption of necessary amounﬁs have been made.
For example, Japanese Unexamined Pat. Pub. Né. 60-185713 and
U.s. Eat. No. 4,031,894 disclose preparations for percutaneous
absorption which comprise drug dissolved in bases for patch,
ointment, cream and the like to a level exceeding the
éaturating concentration and dispersed in the form of
recrystallized minute particles. If the patch of this type
is applied on the skin surface, the drug dissolved in base is
absorbed percutaneously and then, the drug existing in the
form of minute particles is gradually dissolved and
supplemented. Accordingly, it is thought that it is possible
to deliver larger -amounts of drug across the skin than in the
conventional preparations which.contain the corresponding drug
to a level below the saturating solubility. However, 1in
practical., the drug existing in the form of minute particles
is hard to redissolve in base and the absorption rate of the
drug across the skin is not relatively high.

Alternatively methods of enhancing the' percutaneous
absorption of drug by sealing the sweat have been also
attempted. For.éxample. Japanese Examined Pat. Pub.'Noz 60-
51478 and Japanese Unexamined Pat. Pub. No. 62-1563215 disc1ose.
methods for enhancing the percutaneous absorption of active

agent by selecting substantially water-impermeable film as a
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agent for decreasing the skin primary irritation. The safe and
ef fecti ve anount of physiologically active agent enployed in a
nmedi ci nal patch conposition according to 15 t he present - invention
means an anbunt to provi de t herapeutically effective

| evel I n bl ood and/ or t herapeutically effective topical
concentration by the t r ansderfal del i veri ng net hod.

The incor pdfRReMgT i dmo@ft .a BﬁtChtheseHOWEEFCut&mgﬁﬁsm&ﬁh°d$eﬁéﬁpaﬁaﬁﬁ

enhancer is lto 40@6b€ wei ght, preferably 1 to. 20% by melqbt
In  additiorf®f®CtE hethatoiBondiies Skidscinimidat igpeay be induced by

sweat and excretions and the patch is readily peeled off from

the skin by the sweat. In order to eliminate the above
5 problems, Japanese Examined Pat. Pub. No. 53-33984, Japanese

Unexamined Pat. Pub. No. 56-20514 and Japanese Unekamined Pat.

Pub. Na. 56-51412 proposa that highly supporting materials

such as non-woven fabric or hygroscopic urethane be employed.

However, these trials have also failed in delivering
10 ultimately the necessary amount of drug across the skin.

To reﬁuce the skin-irritation and improve thé.feeling of
adhesiveness, methods of emploQing water-soluble vehicle such
és gelatin, polyvinylalcohol, dextrin, arabic gum,
carboxymethyl cellulose, methylcellulose, hydroxy ethyl

15 ce1lu16se, polyvinylpyrrolidone, sodium alginate. sodium
polvyacrylate and the 1like have been also proposed. For
example, Japanese Unexamined Pat. Pub. No. 58-187510 and
Japanese Unexamined Pat. Pub. No. 64-16718 disclose methods
for preparing a patch by coating the water-soluble vehic]e

20 containing drug and penetration enhancer on a non-woven
fabric. Howevear, since the patches prepared by the above
methods show weak skin-adhesiveness, they can not be applied
independently on the skin and must be used together with a

"sticking fabric and moreover, the effect of delivering drug

435 across the skin is not sufficient.

A R R T 1Y
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t ocopherol . tocopheryl acetate, BHA, BHT and the like nay EEN
optionally enployed as an anti oxi dant of drug. penetration Hé#hg
and any other additives and the preservatives such as. .

par aben. nethyl paraben and butyl paraben may be al so ‘ gymm imll
- 23- added. . The selection of the vehicle E r

a tape or a patch preparation i s9not specifically linmited
adhesi ves SUMMARY OF THE INVENTION

The primary object of the present invention is to provide
a percutaneous delivering system which serves useful and
5 appropriate functions for percutaneous administration. This
primary object of the invention can be accomplished by
attaining the following detailed objects according to the
present invention. .
An object of the present fdnvention is to proyide a
10 medicinal patch for percutaneous administration, which employs
the pressure—sensitive adhesives compatible with the
percutaneous delivering system and contains useful
percutaneous penetration enhancer and skin-irritation
inhibitor, whereby
15 (a) being in the type of the tape which can deliver
efficiently anti-inflammatory and analgesic agents and any
other drugs across the skin,
(b) showing significantly reduced skin-irritation,
(c) exhibiting rapid efficacy for diseases such as arthritis
20 due to an excellent releasing and transferring property of
the physiologically active agent through the skin, and
(d) reducing an unpleasant feeling of adhesiveness via to an
.exeellent efficacy obtaihed in the least applied area of
the skin.
25 Another object of the present invention is to provide a

medicinal patch for percutaneocus administration, in which the

REPLACEMENT SHEET
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can mai ntain the adhesiveness for a long period of tinme atpfid'@ueer HAS BEEN
normal tenperature when the preparation is applied on the skinRrgpLACED
surface. Exanples of such vehicl e i nclude adhesi ves such _as

rubbery and silicone resins. Typically, acrylic and rubb Em !“U‘ﬂﬂﬁmns
are '

enpl oyed. The selection of the drug (ph
active agents) 10 i ncorporated in t1d-vehicle is a nonsteroi dal
ant|-|anannﬁPOF?"&Fé@‘on °f diig cin vahisds dis adiested tcanebtve iR briie on
property by the od of, transdernmal adm nistration and al so |{
sol ubility ma""“”&‘aﬁaBBeci?aYn@&j et 1M vB% 7N r BHBREITYR V;%‘r‘ Mradteih! the
vehi cl e Fan on s er oL dal dr ugs
pharnacologlgé F?qg?feﬁpﬁverﬁgﬁ%oﬁnda %?%bY%d q?%hﬂ?km§tﬁ‘ﬁ%r solubility
parameter with the druq, whereby the drug can be absorbed more
5 efficiently through the skin due to the increased solubility
of the drug in vehicle, and the adhesion property and skin—
irritation can be reduced.
8till another object of the present invention is to
provide a controlied-releasing medicinal patch for
10 percutaneous administration, in which the water-retention in
the adhesive vehicle is controlled by employing lamination
techniques, whereby the drug can be delivered to the

concentration desired through the skin or mucous membranes

more effectively.

b
o

DETAILED EXPLANATION OF THE INVENTION

The transdermal absorption of a drug by the use of a
patch 1is carried out based on the difference of the_drug
an concentrations between in a vehicle and in skin of a 1living
hody. In practice, the drug is absorbed through the stratum
corneum-bv way of the following steps:
(1) Diffusion in a’vehicle:
(2) Integration from the vehicle to the surface of
25

stratum corneum:

{3) Diffusion in the stratum corneum:

This Sheet Has Been Repl
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consisting of nethyl salicylate, salicylic acid, ibuprofgﬂ. :
ket oproten. flurhiproten . indonethacin. diclofenac sodi'ti} SHEET HAS BEEN

flutenamic acid. naproxen. mefenamic acid. fenoprofen.

f encl ot enax.

REPLACED

pi roxi cam and the precursors thereof can be lmﬁmnmi Imm a
safe and effective anount. Exanpl es of OL ude

an anti pyrsti

c and anti - i nfl ammdlory agent, a steroida

anti-inflammatory &hénintegration feemdtheasbratumhoproedmi ba the lower

arrhythm a treating agent

anti - hypertensi ve agent, an -

. an’ |
anti-cough and expect ovaHfeEpRhttissues " 5n anti-tunor agent. hor mone

pr epar ati ons.

an anti-asthmatic . and anti-nasal ,allergic agent. .
g%hd?]%ﬂ%§1o%n1n the epidermic ang dermic Haye s: and

anti-hi stam ne pre

(6) Transfer from the derma to the blood vessel.
It is gemerally considered that the process of the
transdermal ~absorption of drug is divided into the diffusion

process and the integration process. However, in practical,

.the coupling with the tissue and the metabolic reaction are

10

20

25

proceeded simultaneously with the diffusion of the drug. The
diffusion can be described and calculated by Fick’s the first
law which shows the relationship between the density gradient
and the migrating speed of drug and Fick’s the second law

which shows the change of drug concentration at a certain

locus as a function of time.

J/A = -D C/x ..... seseseess Fick’s the first law
c/t =0 lk/x! .. ............ Fick's the second law
where A = d}ug-diffuqed area

C = drug concentration

D = diffusion coafficient

J = speed of penetration

t = time(hr)

x = location

The skin penetrating effect of a drug is determined, in
many cases, by the speed of penetration at the normal state
and the speed of penetration at the normal state(J) can be

described by:

This Sheet Has Been Replaced
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- 24- anti coagul ant, anti spasnodi c, cerebral circulation or

nmet abol i sm i nprovi ng agent, an anti-depressant, and anti - depressant’,
an anti- anxi ety agent, an anti-hyperglycem a. |ocal anesthetic
or anti-ul cer agent, an antirheumatic and antiarthritic agent and
5 the |ike. As the sugPort of a tape and a patch
preparations. any -12-

J = ACvKDL

where Cv = drug concentration in the vehicle,

K = partition coefficient of the drug
between the skin and the vehicle.
5 L = effective skin thickness

A & D = the same as defined above
In addition, the penetration coefficient(Kp) can be
described by:
Kp = KD/L
10 where K. D and L represent the same as defined
above.

As can be seen 1in the above. it is advantageous to
increase the drug concentration in vehicle to deliver large
amounts of the drug through the skin, however there is a limit

15 in the methods presently used. l |

According to the present invention. as one of the means
to fncrease the drug solubility in the adhesive vehicle and
reduce the adhesion property and skin irritation, the drug
concentration in the vehicle is adjusted to a level of the

2n maximum value by selecting and preparing the adhesive having
similar solubility parameter with the drug. As the most
suitable adhesive for the above-mentioned purpose, acrylic
adhesi;es are included. The acrylic adhesives provide
advantages in controlling the water retention and the Brug
25 solubility in the adhesive vehicle since they are easy to

regulate the incorporation ratio of the monomers fo be

REPLLTRMENT SHEET !
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éupporting

mat eri al typically used I n conventi onal
preparations can be enpl oyed. Exanpl es of such supporti N§HIs SHEET HAS BEEN
materials include cellulose acetate, ethyl cel | ul ose, 1QEPLACED
pol yethyl ene terephthalate. plasticized vinyl acet at e-

vinylehioride copolymer. mylon. ethylene-vinyl acetatd||HHl|[fHIIAHl il

copol yner.

pl astici zed pol yvi nyl ch].ori de, pol yur et han

pol yet hyl ene, pol yvinylidene chl oride;™al um num and the |ike. These

materials a
nono- | ayere

P kyms itieddd,. usedowWenrerexanpée, ai pdteh f aobmpriting tHe aabove
d sheet(film or two or nore |ayered | am nate. - In

addi tion to a3dnAfi AR iGoeren ikdbenctbe abhnwotbe $abubildsw parametebeial so

used as the

10

15

20

support. | . .
the adhesive vehicle is changed as the water content in the

vehicle is increased due to the water exhalation from the skin
as compared with that of ?mmediately after the patch was
prepared, and the saturation solubility of the drug is also
changed. Consequently, the solubility of the drug shows
significant difference with the practical value and at the
éame time. the delivering amount of the drug through the skin

and the adhesion property are seriously decreased.

To overcome the above-mentioned problems of the prior.

arts, the lamination technique 1is employed in the present
1nvention. And as the support(1) in Fig. 1t and Fig. 2,
monolayered film or laminated film of polyethylene,
polypropylene, polyethylene terephthalate and the like: non-
woven fabric ; or cotton fabric is used and if necessary non-
woven fabric or cotton fabric in the form of a laminate with
the water-impermeable plastic film may be used. As an
adhesive, the laminated adhesives which can build the adhesive
laver of the adhesive vehicle(2) in Fig. i or of the adhesive

vehicles({3.4) 1in Fig. 2 and form the multilayer of the

adhesive vehicle(3) and the adhesive vehicle(4) as depicted in

25

Fig. 2 can be used.
The adhesive vehicle(3) in Fig. 2 laminates an adhesive

composition having higher water retention than that of the

lower layer, and contains the drug incorporated in an amount

11 SEP 1996
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The nedi cinal patch conposition according to the present I nvention
may additionally contain other conponents,such as a 20 THIS SHEET KHAS BEENt
for alleviating the skin irritation and organic and i REPHAGER

fillers for the purpose of reducing and preventin
shin-irritation and the deterioration of - adhesi on mi liﬁuua"mllch
are Frequently occurred due to -14- I ncorporating drug

per cut aneougbpeacthat AR UHHARGE Valtk. PP necd@sPakeh %q%twaemth the

preparation. Exanpl es of the lenitive agent for alleviating t

skin-irritahdontinebudidh sibokRlin penetration enhancer and the 1like.
The adhesive vehicle(4) in Fig. 2 has lower water tekention
than that of the upper layver, employs an adheéive having high
5 drug solubility, and contains the drug incorporated in an
amount above the saturation value as ié in the upper-layered
adhesive vehicle(3) together with the skin penetration

enhancer and any other additives.

In addition, the drug can be continuously delivered in a
1) constant amount transdermally through the skin or mucous
membranes by laminating épDroDriately the plursa! numbers of
the adhesive vehicle(2) in Fig. 1 as is in the laminated layer

of the adhesive vehiclel 3) and the adhesive vehicle{4) in Fig.

2. At this case, the adhesive vehicle(2) should be selected

~d
(3,3

from those which can form the multilayer to serve the same
function as the adhesive vehicles(3,4) in Fig. 2.

The releasing film(5) in Fig. 1 and Fig. (2) is consisted
of a releasing paper and a releasing film incorporated with
s1licone- or fluoro- releasiﬁg agent. To describe in dgtai1.
20 in case of intending to deliver the drug in large amounts’

through the skin: the adhesive vehicle having lTow water
retention is introduced in the lowest layer contacting with
the skin to prevent the decrease of the drug solubility and
the adhesion property due to the water exhalation from.the
25 skain, and thé adhesive vehicle having high water retention is

introduced as the laver goes up upper one. Accordingly, when

REPLACEMENT SHEET
This Sheet Iias Been Replaced

11 5ep g N T




canom le oil, alantoin. glycerol, di-pantenol and the |ike. These
agents may be present in an amount of 0.01-10% by meigﬁwsiyﬂﬁ' EEN
0.1-5% by wei ght . Exanpl es of the organic and i norgan EPLA

Tnotude - organic highmol coular partreres such - as TURUMURE

a
pol yet hyl ene. nylon 6. nylon 12. polyprog@Tene. pol yet hyl ene
t er epht hal at &heetrateindi s nepRhhed oobthenskdirsud@s dsheivater exhales from

the skin surface, the water is transmitted to the upper layer

through the adhesive layer, and the lower adhesive layver

contacting with the skin contains only a fixed amount(small

5 amount) of water, thereby the saturating concentration of

overall drug and the physical properties of the adhesive are.

maintained constantly and the side effects for the skin due to

an accumulation of the sweat or excretion can be reduced. By

this way, the delivery of the drug through the skin is

10 effectively proceeded. If the support is a non-woven fabric,

cotton fahric or any other air-permeable plastic film, the

delivering efficiency of the drug can be requlated to the

maximum level by laminating the support or controlling its own

water-permeability. By employing the above-reguiated suéport

18 for the preparation of a medicinal patch to deliver a large

amount of the drug percutaneously. a favorable result can be
obtained. :

Alternatively. in case of intendina to obtain a burst

effect by delivering large doses of drug through the skin just

20 after application, the acdhesive vehicle having the désired

level of water retention is selected as the adhesive lavyer and

the drug 1is saturated ther-ein. when applying the above

preparation on the skin, a large amount of the drug is

delivered through the skin just after application due to.the

25 high concentration- of the drug. However, as the adhesivg

vehicle adsorbs the water of the skin. the so1ubility of the

REPLACEMENT SHEET -
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oxi de. calciumoxide. silica, kaolin, talc. titaniumoxide, 10 et c.
These organi ¢ and inorgani ¢ substances may be present THlssHEﬂ’l'ldﬁtﬁ)ﬁﬁﬁN
of O 1-30% by weight. preferably 0-10% by wei ght . RESLACED

concentration of the physiologically active agent ] m
t he adhesive layer-may from1 to 40% by wei ght, preiga%ﬁm\ \ t
35% by weight, nmore preferably 15 frofr7 to 30% by wei e sum

obt ai ned by Qd'éj'|9n§15t$éad‘-'a' ‘VV\k‘P‘g‘h't'eQSfﬂ"eq’]eubﬁﬁ‘?% ‘%i‘@eﬁ? 't‘(‘)’et"r’(eo\fve*@ﬁtdﬁf’q
t he adhesi ve can be seen fromthe above

descri pti on. W&‘J’@ﬁ‘ ttmee 'Siin ist ar 80 rfbecc"cﬁ‘?c“é?ﬂ'ratlaﬁ‘%ﬁatﬁ’f'@ » when the

phyS|olog|caIB%o$%%Hve ag$ntthe water reach the normal state. only a
constant amount of the drug is appropriately delivered through
5 the skin and the release of the drug is controlled.

The laminating number of the above adhesive vehicle is
typically 1 to 10 layerts). preferably | to 5 layer(s). The
thickness of each layer is typically 5§ to 150um, preferably 10
té.iooum. And the thickness of the overall adhesive vehicle

10 is typically 3 to 200um, preferably 50 to 500um.

The adﬁesive resing such as silicone polymer. natural or
synthetic gums, acrvlic resin and the l1ike may be used as the
adhesives: regin resin, polvterpene resin, petroleum resin,
terpené phenol resin and the 1like may be used as the

15 adhesiveness-conferring agent: and the plasticizer, filler,
antioxidant and the like may be optionally emplovyed for the
preparation of a medicinal patch according to the present
1invention. Particularly as the acrylic resin, an adhesive
resin such as col(polymer) of C~Cy aliphatic alcohol with

20 tmethlacrylic alky! ester bhaving alky!l group and/or the
polymer of (methlacrylic alky!| ester having(g-cw alkyl group
with different functional monomer such as vinyl acetate may be
used. Examples of the (ifleth)acrvlic acid copolymer dinclude
butyl acrylate. isobutyl acrylate, hexyl acrylate, oéty]

25 acrvlate. 2-ethvlhexyl acrylate, iso-octyl acrviate, decvl

acrylate, isodecyl acrylate, laury!l acrylate, stearyl

55

(0]
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20

vari es depending on the conposition of the adhesive |ayer, it
is desirable to incorporate the physiologically active agent to a
| evel of approximte saturating solubility in each adhesi ve | ayer
consi sting of various conpositions. 25
- 26- BRI EF DESCRI PTI ON OF THE DRAW NGS

10°

20

-17-
acrylate, methyl methacrylate, ethyl methacrylate, buty)

methacrylate, isobutyl methacrylate, 2-ethylhexy
methacrviate. iso-octy!| methacrylate, decyl methacrylate, etc.
and examples of the functional monomers include monomer
containing hydroxy group, monomer containing carboxy]l graup,
monomer containing amide group. monomer containing amino

group, etc.. Examples of the monomer containing hydroxy
group include hydroxy alkyl(meth) acrylate such as 2-
hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate,
etc.. Examples of the monomer containing carboxyl group
incliude a-8 unsaturated carboxyl acid such as acrylic acid,
methacrv1%c acid and_the like ; maleic mono alkyl ester such
as -butyl malate and the 1like: maleic acid; fumaric acid:
crotO@ic acid, etc.. and anhydrous maleic acid can also form
the same type of co(polymer) as the maleic acid. Examples of -
the monomer containing amide group include alkyl
(meth)acrylamide such as acrylamide. dimethyl acrylamide,
diethy’l acrylamide and the like: alkylethylimethylol (meth)
acrylamide such as butoxymethyl acrylamide, ethoxymethy1
acrylamide and the Ilike: diacetone acrylamide: vinyl
pyrrolidone: dimethyl aminocacrylate, etc..

In addition.to the above exemplified monomers for
copolvmerization,. vinvyl acetate, styrene, a-methylstyrene,
vinyl chloride. acrvionitrile, ethylene. propylene, butadiene
and the 1ikg may be employed, and the copolymers with these

compounds also exhibit good properties. The (methl)acrylic

REﬂﬁ@HwMW'gmﬂw
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Fig 1 is the cross sectional view of a release- controlled, nono- | ayer ed

pat ch for percutaneous admnistration (not covered bYHISBHEETHASBEEN
her eof ). Fig 2 is the cross sectional view of a multi-| ageLAGED pat ch

for percutaneous administration according to the present

Fig 3 shows graphs representing the change of the percutﬁm gﬂ
anount of drugl as a function of time WHER the per cut aneo tem
according to&'H¥! pPEEBAt PRveRti LFOIRR I ¥ARI| ed epmRoRERK| i ®f m"gﬂ*bne'aw

pi g. incorporated in the adhesive in an amount above 50% by weight.
- For the purpose 6f increasing or decreasing the water
retention of the adhesive vehicle, 1in. cdse of employing

5 acrylic resin, the water retention can be requlated by
copolymerizing hydrophi]jc monomer, monomer containing
carboxyl group, monomer containing amide grodp. monomer
containing amind group pnd the like, and in case of employing
rubbery and silicone resins, the water retention can be

10 regulated by incorporating the vehicle with an adhesiveness~
conferring agent or other additives. As an alternative mean.

the water retention of the adhesive vehicle can be also
-regulated by employing highly water-absorptive resin.
polyhydric alcohols and water—absorptive inorganic substances.

15 Examples of the highly water-absorptive polymer 1include
mucopolysaccharides such as hyaluronic acid, chondroitin
sulfate, dermatan sulfate and  the |ike: highly water-
absorptive polymer having a large number of hydrophilic groups

inh molecules such as chitin, chitin derivatives. starch and
20 carboxy-methylcellulose; and semi-synthetic and synthetic 
highly water-absorptive resin of polyacrylic. polyoxvethylene.
polyvinyl alcohol.. and polyacrylonitrile homo- or copolymer.
Examnies of the water-absorptive inorganic substances useful

in the present invention include powdered silica., zeol%te.

25 powdered ceramic and the like. Examples ot the polyhydric

alcohols include propylene glvycol, glycerin, sorbitol and the

[P - remveae .
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PREFERRED EMBODI MENT OF THE | NVENTI ON The present inveﬁig 'u lﬁEEN
enbodi ed by way of the follow ng exanples. However, these
provided for the illustration purpose only and should not be construed as

limting the scope-of the invention, which is properly del‘mtlm“mllmm
acconpanying clainms. Exanple 1 (Reference Exanple )

anti-inflammatory/anal gesic conpositi ok~ for transdermal administration
in the form dike.paTtd waterpabsaredivg supstgnieerGasto @8 VAN ¥ HaAtKhing

conponent s. . . .
P absorptive polymers, water-absorptive inorganic substances and

polyhydric alcohols can be dncorporated in the adhesive
vehicle in an amount of 0.1-40% by weight, preferably 1-20% by

5 weight. Examples of the fubbery adhesives which can be used
in the present invention include natural gum, polyisoprene,
polvisobuty lene, styrene-butadiena-styrene copolymer, stvrenef
isoprene-styrene copolymer, styrene—ethylene/propylene-styrene
copolymer. styrene-ethy lene/butylene-styrene cqpolymer,

10 polvvinyl ether, polyurethane, polybutadiene. st.yrene-

butadiene copolymer, st?rene—isoprene copolymer, styrene-

1soprene-butylene block copolymer and the like. As the
s1licone resin adhesives, silicone gum such as polyorgano
s1loxane can be used.

15 If necessary, various additives. for example an
adhesiveness—-conferring agent such és rosin resin, polyterpene
resin, couwaroqe—indene resin. petroieum resin, terpene phenol
resin. étc.: an adhesiveness auxiliary agent such as liquid
poiybutene resin., petroleum resin. terpeneg ohenoi resin, etc.;

20 plastic'izer such as - liquid polybutene resin, mineral oil,

lanolin, liquid .boly1soprene. liquid polyacrylate efc.:

softeners: fillers: and antioxidants may be added to the
adhesive vehicle.

The present invention provides a pharmaéeutical
preparation in the form of a transdermal delivery system whicﬁ

contains physiologically active agents dispersed or dissolved

. .
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-27- Ket opr of en 10 Propyl ene gl ycol

nonol aur at e 10 Tocopheryl acetate 1 THIS SBEET HASIBEEN
5° Acrylic resin Alerr] 74 t ot al REPLACED

100 note) 1 fluid of butyl acrylate-octyl acrylate-vin

acetate copolyner resin (solid content 33.096 1§ﬂ§““l“““lﬂ|“"

in a certain pressure-sensitive. adhesive laver.
pressure-sensitive, adhesive layer is characterized in
containing a specific percutaneous penetration enhancer and
this enhancer is characterized in.not decreasing the original
5 adhesion power of the pressure-sensitive. adhesive Tlaver.
Any other additives may be optionally incorporated 1in the
adhesive layer to obtain an improved adhesion property.
Examples of the percutaneous penetration enhancer
typically used for Increasing the transdermal delivery of the
10 drua 1nclude dodecyl sulfoxide mono- or dimethyl acetamide, N-
hydroxy ethyt |actide. higher fatty acid ester. salicylic
acid, sarbitol. urea, glycerin, squalene, squalane, acetylated
lanolinl cety!l laurate. olive oil, castor oil., lauric acid,
oleic acid. lauryl alcohol, oleyl alcohol, ethoxystearyl
15 alcohol._derivatized paraffin, vyaseline, camphor., glycerin
fatty acid ester, fattv acid mono- (or di-) ethanolamide,
ethylene glycol mono ethyl ether, polyoxyethylene alky!l ether.
polvoxyethyliene alkvl ester. polvoxypropylene alkyl ether,
oropylene glycol mono(dilalkyl ester. propviene glycol
20 mono taurate. polyoxvethylene lauryl ether, pyrrolidone
derivative gnd the like.
The inventors have found -that the percutaneous
penatration efficiency of the drug can he markedly increased
by employing the percutaneous penetration enhancer such as

polvoxyethylene derivative. pyrrolidone derivative and the

fike. 1t has been also found that the above increased
SR -
n Replaced
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The m xture was coated on to the silicone treated PET stripping liner,
left stand for 20 mnutes or nore at anbient tenperature a i f&ﬁsé@h
m nutes or nore at 90C. The resulting material having

t hi ckness based on the dried condition is then -conbined together mnt an

el astic non-woven fabric to produce the final patch in the HH
Exanpl e 2 (Reference Exanpl e) An=21anti - i nf | anmat ory/ Ltml“;ﬂmulﬂ |IH
conposi tion pehetragdotut aatdigienay ni i at eoplPMinge ftoren ofnhapsech wis
effectively exhibited particularly in relation to the non-
steroidal anti-inflammatory and anaigesic agent such ‘as
ketoprofen. Thus, in one aspect of the present invention, a
medicinal patch composition for percutaneous administration
which comprises the vehicle containing one or more compound(s)
selected from the group consisting of fatty acid ester(for
example, methyl laurate, isopropyl myristate), polvoxyethylene
derivative, glycerin fatty acid ester. propylene glycol fatty
10 acid dgr1vative.-pvrrolidone derivative and the like as the
percutanaous penetrstion enhancer in the proportion of 1 to
39% by weight of the overall vehicle. and phvsio1ogica11y
active agent 1is provided.

To be recognized as an useful percutaneous penetration
enhancer; several requirements are demanded. Particularly
important reqyirements are as follows:

first, 1t should be a dermatologically acceptable
compound which does not. induce the primary irritation or
sensitization when applied on the skin;

20 second, it shouid miscible with the vehicle and t;ctiv_e
agedt.in the percutaneous delivery system. If the enhancer is
immiscible with those substances. the phase-separation and/or
reactions destroying or arresting the physio]ogicaT activities
of the active agent may be occurred: -
third. it s#ﬁulcl not possess its own pharmacolegical

activitv. 1is predictable and considerable influence on

;1:: ol 111




prepared by mi xi ng honogeneously the foll owi ng conponents according to the

rati o(% by wei ght) indicated bel ow. | ndoci n 10
A ycerol nonool eate 10 Tocopheryl "acetate 1

Zi nc oxi de 5 Acrylic resin B[err] 75
t ot al 100 note) [err] fluid of vinyl acetate-resin

pol ymer (solid content 31790% The resulting m xture

was coated oRPPBNERBIsEhRCBRECULRABRONG delldx&inYg 9faddle ant e AfRonbrted

together with - .
9 1s preferably approved by FDA(Food and Drug Administration,

Usa).
The inventors have tested numerous compounds to seek one
5 or more useful compound(s) satisfying the above requirements
as the percutaneous penetration enhancer and found that
propvylene glycol monolaurate can be used as thé representative
one. Another compounds found to be useful as the enhancer is
polyvoxyethylene lauryl ether. The inventors have also found
1o that alpha-bisabalol among bisabolol. camomile oil. allantein
© and di-panteno1 is the most effective agent as a lenitive
agent for décreasing the skin primary irritation.
The safe and effective amount of physiologically active
agent empioyed 1in a medicinal.patch composition accbrdihg to
15 the lpresent 'invenhion means an amount to provide
therapeutically effective level in blood and/or
therapeutically effective topical concentration by the
transderma’l de‘ivering method.
The incorporating amount of these percutaneous
20 penetration enhancer is 0.1 to 40% by waight, preferablv.1 to.
. 20% by weight.
in addition to <the components described above.
tocopherql; tocopheryl acetate, BHA, BHT and the like may be
“optionally employed as an antioxidant of drug. penetraéion
25 enhancer and any other additives and the preservatives such as

ethyl paraben. methy! paraben and buty! paraben may be also

11 8EP 996
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Exanple 3

for

an el astic non-woven fabric to produce the final. patch.

An anti-infl anmat ory/ anal gesi c WW\EEEN

percutaneous adnministration in the formof a pat@eplReep

prepared by mxing the follow ng conponents honbgeneousl

to the
10

10

15

20

25

added.

The selection of the vehicle(adhesives) for a tape or a
patch preparation is not specifically limited if the adhesives
can maintain the adhesiveness for a long period of time at the
normal temperature when the preparation is applied on the skin

surface. Examples of such vehicle include adhesives such asg

rubbery and silicone resins. Typically, acrylic and rubbery

resing are employed.

The selection of the drug (physiolosfcal ly active agents)
incorporated in.the vehicle 1s not specifically limited if the
drug can exhibit the percutaneous absorption property by the
method of transdermal administration and also its solubility
cah be changed as the water retention percentage in the
vehicle 1is changed. As non-steroidal drugs, the
pharmaco]ogically effective comPound selected from the group
consisting of methy! salicylate, salicylic acid. ibuprofen,
ketoproten. flurhiproten, indomethacin. diciofenac sodium.
flutenamic acid. naproxen. mefenamic acid. fenoprofen,
fenclotenax. piroxicam and the precursors thereof can be used
in a safe and effective amount. |

Examples of other drugs include an antipyretic and anti-
inflammatory agent., a steroidal anti-inflammatory agent, a

vasodi lator, a hypertension and arrhythmia treating agenk. an

' anti-hypertensive agenrrt.,, an anti-cough and expectorant agent.

an anti-tumor agent. hormone Preparations. an anti-asthmatiq

and anti-nasal s8llergic agent. anti-histamine preparations. an

A s
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Pol yoxyet hyl ene (3) lauryl ether 10 Tocopherﬁ_lus%cet ate
1

Bi sabol ol 2 H BEEN
5 Acrylic resin Alerr] © 75 10 éﬁgﬁ?ﬁ
t ot al 100 note) [err] fl uimm Imﬂﬂni“m
acrylate -octyl acryl ate- acet at e —24- copol lid
content 48. 09 xture s coated on to the silicone
treated PET %@1 TCeoasH 6&tﬁg ?l ”3?1‘8 dF7 ed. cerebrﬂ'herea tce'r]at he ©°F

resulting  metab@ligh alim avqngb ngﬂfc?ge;.be Jae%‘l»eeésaaw ¢ gnloBnyqyen

fabric to produce the fina patc e formo ata anple 4
anxiety agent, an anti-hvyperglycemia. local anesthetic or
anti-ulcer agent, an antirheumatic and antiarthritic agent and

5 the Tike.

As the support of a 4ape and a patch preparations. any

supporting material tvpically used in conventional
preparations can be employed. Examples of such supporting

materials include <cellulose acetate, ethyl cellulose,
10 polvethyiene terephthafate. plasticized vinyl acetate-
vinylchloride copolymer, nylon, ethylena-viny! acetate
copolymer, plasticized Dolvvinylchloride. polvurethane,
polvethylene, polyvinylidene chloride, aluminum and the like.
These materials are typically used, for example, in the form
15 of 3 mono-layered sheet(.fﬂml or two or more lavered laminate.
in addition to aluminum, cotton fabric or‘non—woven fabric can

be also used as the support.
The medicinal patch composition according to the present
invention may additionally contain other components such as a
20 fenitive agent for alleviating the skin irritation and oréaniq
and inorganic fillers <for the purpose of reducing and
preventing the skin-irritation and the deteriaration of
adhesion property -which are Frequently occurred due teo
incorporating drugs and percutaneous penetration enhancers in
25 a patch or a tane preparation. - Examples of the lenitive

agent. for alleviating the skin-irritation include bisabglol,

_—
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* Adhésive 1 20 To a reaction vessel equipped with a refl ux
condenser and a stirrer. 97.4 parts of 2-ethyl hexyl acrylate, 2.5
parts of nmet hacrylic acid, 0.1 parts of polyethylene glycol di-
acrylate, 1 .0 parts of benzoyl . peroxide and 100 parts of ethyl

acetate were added and, under nitrogen -@srosphere, the 25

p0|ynErlzat“¥%4H¥¥§'éVhw@fl qgﬁ?d%ﬁﬂ%lparYS(#rb ﬁé%&épgand the like. To

regul ate the yneri zati on degree
These agents may be present in an amount of 0.01-10% by

weight., preferabl;'0.1*5% by weight.
Examples of the organic and inorganic substances which
5 may be emploved to improve the adhesion property include
organic high-molecular particles such as cellulose,
polyethylene, nylon 6, nylon 12, polypropylene. polyethyleng
terephthalate. etc. and inorganic substances such as zinc
oxide. calcium oxide, gilica. kaolin. talc. titanium oxide,
10 etc.. These organib-and inorganic substances may be present
1 an amount. of 0.1-30% by weight, preferably 0-10% by weight.
he concentration of the physiologically active agent
incorporated in the adhesive layer mavy from 1 to 40% by
weight, preferably from 5 to 35% by weight, more preferably
15 from 7 to 30% by weight of the suﬁ obtained by adding the
weight of the active agent to the weight of the adhesive
vehicle.
As can be seen from the abéve description. thouagh the
saturating concentration of the physiologically active agent
20 varies depending on the compasition of the adhesive layer. it
1s deéirable to incorporate the physiologically active agent.
to a level of approximate saturating solubility in each

adhesive laver consisting of various compositions.

N
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-29- acetate was added to the reaction m xture 5'°“h§s§HEéPﬂ t he

pol yneri zation reaction, and the reacti on was conducted for REPLACQEBEEN
Hour s. The pol ynerization degree was 99. 9% To the
resulting polyner solution, an appropriate anmount of ethyllumguu! Hﬂ?ﬁrﬁﬂe
was added to adjust the solid cont ent t48~about 40% by
* Adhesi ve 2 BRdeE DR cRAPY IONEF 15 méaifesg | bed above, the
copol yneri zation reaction S carrie T Dy enploying 70
Fig 1 1is the cross sectional view of a release-
controlled, mono—layered patch for- percutaneous
5 administration.

Fig 2 is,the cross sectional view of a multi-layered
patch for percutaneous administration according to the present
" invention.
Fig 3 shows gqraphs representing the change of the
10° percutaneous delivering amount of drug as a function of time
when the percutaneous delivery system according to the present

invention was applied on the skin of a guinea pig.

REFERRED EMBODIMENT OF T TION
156 The present invention will be embodied by way of the
following examples. However, these examples are provided for
the illustration purpose only and should not be construed as
limiting the scope of the invention, which 1is properly
delineated in the accompanving claims.
20 Exampie 1
An anti-inf lammatory/analgesic composition for
t.ransdermal administration in the form of a patch was prepared

by mixing homogeneously the following components.

25
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10 "parts of 2-ethylhexylacrylate, 10 parts of acrylic acid, 1.0

parts of benzoyl peroxide (BPO and 20 parts of vinyl acetat gggEEN
addi ng ethyl acetate thereto. ~The pol yneri zation b%% HEETH

above 99. 9% Al um num acet at e(200rpm) was al so added to obt aﬂﬁﬂl‘

sel f-curabl e product. 15 To t428-resul ting pol ymer S‘MEB “mmk
acetate was KetSSESeeh N an appropriate amount ipgorder t
solid cont ey {on@ by cd P %ado NELBAEe 10 * Preparation of
an "Adhesive vehitdedmeryl acetate To the "AdheS|v¢ 1" obtained in the
above. ket oprof enziws oxide added in an anount of 20% by wei ght based on
the solid contentAcrylic resin Al - 74
total 100 .
note) ! fluid of buty! acrylate—~octyl acrylate-vinyl
acetate copolymer resin (solid content 48.0%)
‘The mixture was coated on to the silicone treated PET
stripping liner, left stand for 20 minutes or more at ambient
temperature and dried for 10 minutes or more at 90°C
10
The resulting material having 80um thickness based on the
dried condition is then combined together w{th an elastic non-
woven fabric to produce the final patch in the form of a tape.
Example 2

An anti-inf lammatory/analgesic composition for

15 ' :
percutaneous administration in the form of a patch was
prepared by mixing homogeneously the following components

according to the ratio(% by weight) indicated below.

Indocin 10

Glycerol monooleate 10

Tocopheryl acetate 1

20 Zinc oxide 5
Acrylic-resin B!’ 75

total 100

note) ' fluid of vinyl acetate-resin polymer
(solid content 31.0%)

25
The resulting mixture was coated on to the silicone

treated releasing paoer, dried and combined together with an

11 8€P mj is Sheet Has Been Replaced
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and dissolved therein to a concentration exceeding the | satura
solubility. The resulting mxture was coated Bﬂst ﬁi%g
silicone - treated rel easi ng paper. At this tine, the 55
anount 25 was adjusted that coati ngzsg_hl ckness of SO[qumlMﬁmimmif he
dried condi ti on was obt ai ned.
TH S SHEET EAasB5eNnon-woven fabric to pro%ﬂfe the final patch.
REPLACED - 30-

Example 3

An anti-inflammatory/analgesic composition for
percutaneous administration 1in the form of a patch was

[ prepared by mixing the following components homogeneously
according to the ratio(% by weight) indicated below.
Diclofenac sodium 10
Polyoxyethylene (3) lauryl ether 10
Tocopheryl acetate 1
Bisabolol 2
Zinc oxide : [
Acrylic resin A 75
10
total 100
note) L fluid of buty! acrylate-octyl acrylate-acetate
cqpo]ymer resin (solid content 48.0%)
The mixture was coated on to the silicone treated PET
15 stripping liner and dried. Thereafter, the resulting
material was combined together with an elastic non-woven
fabric to produce the final patch in the form of a tape.
Example 4
* Adhesive 1
20 To a reaction vessel equipped with a ref lux condenser and
a stirrer, 97.4 parts of 2-ethylhexyl acrylate, 2.5 parts of
methacryiic acid, 0.1 parts of polyethylene glycol di-
acrylate, 1.0 parts'of benzoyl peroxide and 100 parts of ethyl
-acetate were added and., under nitrogen atmosphere, the
25 polymerization reaction was proceeded slowly with stirring.

To regulate the polymerization degree, 100 parts of ethyl

~ REPLACEMENT SHEET
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* Preparation of an "Adhesive vehicle(4)" : To the "Adhesive
obtai ned in the above, drug was added I n an anmount of 20% by wei ght
and di ssolved therein to a concentrati on exceedi ng the saturating
The 5 resulting mxture was coated on to the silicone

solubility.
treated
dri ed

transferred to

h Lyeth
vehi cl-e(3)" agetafs was pclgpldo

| ayers

10

20

rel easing paper to a thickness of 30[err]m based on the
condi ti on. Thé%* Adhesi ve vehicle(4)" was first

Lene filmand th he " Adhesj v
KR eae (o0 manclrs fleeiveanihg e

po?maAfgatYyEnVFOLEL £n S ANE th&SrEEBLELA WA Eokudted For o

hours. The polymerization degree was 99.9%. To "the
resulting polymer solution, an appropriate amount of ethyl
acetate Qas added to adjust the solid content to about 40% by
weight.

* Adhesive 2

Under the same conditions as described above, the
copolymerization reaction was carried out by employing 70
parts of 2-ethylhexvlacrylate, 10 parts of acrylic acid, 1.0
parts of benzoyl peroxide (BPO) and 20 parts of vinyl acetate
and adding ethyl acetate thereto.

The polymeérization degree was above 99.9%, Aluminum
acepate(ZOOrpm) was also added to obtain self-curable product.

To the resulting polymer solution, ethyl acetate was
added in an appropriate amount in order to adjust the solid
content to about 40% by weight.

x Preparatio; of an "Adhesive vehicle(3)" :

To the "Adhesive 1" obtained in the above., ketoprofen was
added i1n an amount of 20% by weight based on the solid dontent
and dissolved therein to a concentration exceeding the
saturating solubility. |

The resulting mixture was coated on to the silicone
treated releasing paper. At this time, the coating aﬁount
was adjusted'that coating thickness of 50um based on the dried

condition was obtained.

g
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Thereafter, the patch was dried by |eaving stand at the nornal
tenperature for 15 mnutes and then at 90[err]C for 10 m RH{LSHEET HAS BEEN
Exanmple 5 15 * Preparation of the "Adhesive vehi cl e( REPLACED

To the "Adhesive(l)" obtained in Exanple 4, ketoprofen

an amount of 20% by- wei ght based on thﬁ solid cont i}i}‘aﬁﬁ“

therein to a concentrati on exceedi ng The saturatin :

Af ter hyal uroni cxapidpRPURSHR0G 5 YrPY: Awe@%wmwﬁaw _the

resulting m xture and dispersed uniformy therein m xture was

coated on to thetvsi théOnNkuhé£H & T RIRAHi it PaPhe above, drug was added
1n an amount of 20% by weight and dissolved therein to a
concentration exceeding the saturating solubility. The

resulting mixture was coated on to the silicone treated

"

releasing paper to a thickness of 30um based on the dried
condition. , | ,

The "Adhesive vehicle{4)" was first transferred to the
polyethylene film and then, the "Adhesive vehicle(3)" was

10 laminated therewith to produce a patch comprising two layers
of adhesive vehicles 3 and 4 as depicted 1in Fig. 2.
Thereafter, the patch was dried by leaving stand at the normal
temperature for 15 minutes and then at 90°C for 10 minutes.
Example 5

15 x Preparation of the "Adhesive vehicle(4)" :

To the "Adhes1ve(1) obtained in Example 4, ketoprofen
was added in an amounL of 20% by weight based on the solid
cont.ent and dissolyed therein to a concentration exceeding the
saturating solubility.

20 After hyaluronic acid powder of 5% by weight was added to
the resulting mixture and dispersed uniformly therein, this
mixture was coated on to the silicone treated releasing paper
to a thickness of 4Cum based on the dried condition and dried.

Then, the "Adhesive vehicla(4)" obtained -as above was

25 transferred to a polvester film and the "Adhesive vehicle(3)"

obtained in Example 4 was laminated therewith to produce a

 REPLACEMENT SHEET
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to a thickness of 40[err] mbased on the dried condition and drie
Then, the "Adhesive vehicle(4)" obtained as above was 25 THS$ %5%?4%3558

a'polyester filmand the "Adhesive vehicle(3)" obt ai ned i PEﬁﬁﬁBle 4
was | am nated therewith to produce a ﬂ”lﬂ
TH 'S SHEET HAS BEEN R A0
REPLACED  patch comprising two—layered adﬁé51ve vehRatiel .conpri si ng

t wo- | ayer ed-adhesi ve vehi cl es. Exanpl e 6 * Preparation of

an "Adhesi veg xghibté e 3) "

* Preparaﬁion of an "Adhesive vehicle(3)" :
To the “Adhesive(1)“ obtained in Example 4, ketoprofen
5 was added in an amount of 20% by weight based on the solid
content and dissolved therein to a concentration exceeding
saturating solubility. To the resulting mixture,
polyoxyethylene(3) lauryl ether of 30% by weight as a
percutaneous penetrafion_enhancer and tocopherol acetate of
10 0.5% by weight as an antioxidant were added and dissolved.
Then., colloidal silica of 3% by weight was incorporated to
improve the decrease of adhesion property due to the addition
of the percutaneous penetration enhancer.
The adhesive vehicle obtained in this manner was coated
15 on to a releasing paper to a thicknass of 60um based on the
dried condition and dried.
* Preparation of an "Adhesive vehicle(4)" :
To the "Adhesive(2)" obtained in Examble 4, ketoprofen
was added in an amount of 20% by weight based on the solid
20 content and dissolved to a concentration exceeding the
saturating solubility. After polyoxyethylene(3) lauryl ether
of 10% by weight was added to the mixture as a percutaneous
penetra£ion enhancer. tocopherol acetate of 0.5% by weight was
also added and dissolved as an antioxidant. The resulting
25 mixture was coated on to a releasing paper to a thickness of

40um. 'Then. the "Adhesive vehicle(3)" was transferred to a

REPLACEMENT SHEET
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To the "Adhesive(1l)" obtained in Exanple 4, ketoprofen THisa 2400k deN
an anount of 20% by wei ght based on the solid content anQEgiﬁggjved

therein to a concentration exceedi ng saturating solubilit
the resulting mxture, pol yoxyetyl ene(3) |auryl ﬂ U‘ﬁ‘ ﬂmm
weight as a per cut aneous penetratidn enhancer and to

of 0. 5By i éﬂ“fﬁﬁnaQBQnWH@“(kﬁﬁengg @gﬂqQI%EQ)mEﬁggv?gm1nated

Then, colloidal "silica of 3% by wel Was | ncor por at € rove

the decrease trleradhiasi o WrRide/ aleﬂaﬁch tdGnpdeld { h@Ntwo- 1av@F el hﬁdheS'l ve
percut aneous penetration enhancer. The adhesive vehicle obtalned

I n thi s mannerhiaslesaat ed

Examg1e.7

5 To the “"Adhesive 2" obtained in Example 4, Ketoprofen was
added in an amount of 20% by Weight based on the solid content
and diséolved therein to a concentration exceeding saturating
solubility.

After propylene glycol monooleate of 10% by weight was

10 added to the mixture as a percutaneous penetration enhancer,
tocopherol of 0.5% by weight and bisabolgl of 2% by wgight
were also added and dissolved as an antioxidant and a lenitive
agent of the skin-irritation. respectively.

- Thereafter, cellulose powder(diameter of particles 5-

15 16um) of 3% by weiaht was uniformly dispersed therein as a-
regulating agent of the water retention and the resulting
mixture was coated on to a releasing paper to a thickness of
70um and dried.
Example §

20 An anti-inf lammatorv/analgesic composition - for
transdermal administration in the form of a pa'tch. cah be
prepared by mixing homogeneously the following components

according to the ratio(% by weight) indicated below.

25

" tHLAG‘?ﬁWmT wﬁs‘r *
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15 on to a releasing paper to a thickness of 60[err]mbased on the
dried condition and dri ed. * Preparation of an " AtieSHEET HAS BEEN
vehicle(4)" To the "Adhesive(2)" obtained i n Exanpl e REPLACED

ket opr of en was added in an anmount of 20% by wei ght bas

content and dissolved to a concentrati3en exceeding theg mﬁml mu

saturating SO|Ubg$ jI‘Aa‘ter polyoxyethylene(a? | auryl eth

by wei ght was add %@t e aneous penetration

enhancer. toco hef@cdy%g(%rgiggﬁi 6ﬁéﬁ¥é¢§ ep al so added and
r&e

di ssol ved as an amtji@Xifd The resultlng 25u) m xture was coated on to

a rel easing papergUBBég;mqﬁpﬁﬁqﬂof 73
total 100 .
5 1
styrene~butadiene~styrene block copolvmer 100
terpene resin 75
nolybutene 20
liquid paraffin 20
BHA 2

The mixture obtaingd in this manner was coated on to a

10 stripping paper and dried. The resulting material was

combined together with an glastic non-woven fabric to produce

the final patch.

Example 9

An anti-inf lammatory/analgesic ~composition for

transdermal administration in the form of a patch can be -

prepared by mixing homogeneously the following components

according to the ratio(% by weight) indicated below..

Piroxicam 10

Glycerin monooleate 5

Tocophery!l acetate ' 2

Zinc oxide 10

20 Rubbery resin c! 73
total 100

1stvrene—butad'iene-—styrene block copolymer

terpen resin
polybutene
ltquid paraffin
BHA

REPLACEMENT SHEET
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40[err]m Then, the "Adhesive veh| cle(3)" was transferred to a

THI S SHEET HAS BEEN THIS SHEET HAS BEEN
REPLACED -32- pol yest erRERLUAGERNd t he
"Adhesi ve vehicle(4)" was | ani nated therewith to prod% ““
conprising two-|ayered adhesive v3hi cl es. ﬁ% ﬁ“ggi

To the "Adhesive obtalned I n t.oprof en was !

an amount of 20% %y we 1g’?1 rbeasgal%ﬂngﬁ’e %'Zn ﬁ 8on'P%W?er wag coaté

stripping paper and dried. The resulting material was
combined together with an elastic non-woven fabric to produce
the final patch in the form of a tape.
5 Exampile 10 |
An anti-inflammatory/analgesic composition for
t.ransdermal administration in the form of a patch can be
prepared by mixing homogeneously the following components

according to the ratio(% by weight) indicated below.

10 Ketonrofen i5
Polvyoxvethylene sorbitan monolaurate 5
L-menthol ) 3
Dl.—camphor 2
Tocopherol acet.ate . 2
Zinc oxide 10
Rubbery resin C2 73
total 100
15
2styrene—isoprene--stvrene block copolymear 100
hydrogenated rosin 80
polybutene 20
lanolin 20
BHA 2

The mixture obtained in this manner was coated on a
20 stripping paper and .dried. The resulting material was
combined together with an elastic non-woven fabric to produce

the final patch in the form of a tape.

PERCUTANEOUS PENETRATION TEST

Using a male-gquinea pig weighing about 350g. the

o]
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and di ssolved therein to a concentration exceedi ng saturating

sol ubility. After propyl ene glycol nonool eate of 10% by wei ght
was 10 added to the mi xture as a percutaneous penetration enhancer,

t ocopherol of 0.5% by wei ght and bi sabol gl of 2% by wei ght were al so
added and di ssol ved as an antioxidant and a lenitive agent of the
skin-irritat iadionieé@le®adtelwas removed by HaWF €3f {if¥er CEl THEPSECa certain
"powder (di aneter of particles 5- 15um of 3% by wei ght was uniformy
di spersed t hewegtioms af the ateipmintd hgskgentwag tdveciddédl rsticardd orinand
the resulting m xture was coated on to a rel easing paper to a

t hi ckness of refrigerator(below -20°C) and used by thawing at need.

The excised skin was placed in the middle of the Franz-

type diffusion cell with its corneous side looking upward and

H

the space below the cell was charged with 0.05M phosphate
buffered saline s?lution of pH 7.4. The patch aobtained in
Example 1 was applied on the skin while the recéiver solution
(buffer solution) was stirred at a constant speed (600rpm).
10 After a given period of time passed, a portion of the
receiver solution was. taken for test and a fresh buffer
solution was supplemented 1in the same amount as taken
therefrom. From the test solution. the concentration of
ketoprofen was determined by High Pressure Liquid
15 Chromatography(HPLC).
* Analysis condition for HPLC
. column : C,u Bondapak |Waters Chromatography, Inc..
milton Massachusetts 01757 USA|
. mobile phase : 55:45 V/V
20 'nol : 0.02M phosphate buffered
solution(pHd 4.Q0)
. flow rate : 1 m1/min.
. detector : 254nm wave length ultraviolet
With the same method as described above, the percutaneous
"25 penetrating effect of Kketoprofen Ffor patches prepared

according to various recipes (see Table 1 below) including the




70um and dri ed. Exanple 8 20 An | THIS SHEET HAS BEEN

anti-inflammatory/anal gesic conposition for t r ansderRRALACED
adm nistration in the formof a patch can be prepare ¥ IKil
honogeneously the follow ng conponents accordi ng to“%%@“lmwmgmﬁm
wei ght) i ndi cated bel ow 25 -36-

EELEAEEEET qégx:EH%f Example - was determined and the results are

summarized in Tabhle 2 below.

Table 1 : Patches used for the percutaneous
penetration test

3 Patch concentration | penetration | penetration | penetration | zinc tocopherol
No. of ketoprofen | enhancer! - enhancer® enhancer® oxide acetate
(%) (%) (%) (%) (%) (%)
1 10 5 1
2 20 5 1
3 . 25 5 i
4 30 5 1
5 40 5 1
6 10 10 5 1
19 7 10 20 5 1
8 30 10 5 1
9 10 10 5 1
10 10 10 5 1
11 20 5 5 1
12 20 5 5 1
13 10 L]0 10 2
14 10 _ 5 ' 10 2
15 15 5 10 2

-
o

20

note) 1. The contents({%) of all components are by

weight.

2. The remaining contents of the patches number1ng
1 to 12 correspond to those of acrylic resin

_ .(sol1d) and the remaining contents of the
patches numbering 13 to 15 correspond to those

: of rubbery resin (solid).
25 3. lpropvlene giycol monalaurate
4. 2polvoxvethvlenets) laury! ether
5. JgIYCervl monoo leate

§

s !
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-33- Ket opr of en 10 F*%§¥E§53A3P558|
mgnol aurate 5 Tocopheryl acetate I nc
oxi de 10 Rubbery resin err 73
t ot al 100 5 [e?lr]styrefl:[e bula‘(ﬁ%&“m‘“mmm
bl ock copol yner 100 terpene resin
75 pol ybut ene
| iquid.paraffin .
2 ooy The S Bt sen eyt e ét,é;@e%n fa
stripping paper and dri ed. thae gvggtqn Qab,
Patch Speed of Retention Ratio of the
5 No. percutaneous time percutaneous
penetration (hrs) penetration
( 2m/cm’/hr) speed’
1 15.5(2.62) 2.19(0.31) 1.00
2 20.7(3.01) 1.96(0, 41) 1.34
3 24.5(2.87) 1. 93(0. 45) 1.58
4 31.7(1.71) 1.47(0.21) 2.05
0 5 34.6(2.30) 1.38(0.39) 2.23
6 26.8(3,68) 1.95(0.51) 1.73
7 35.7(2.96) 2.01(0.47) 2.30
8 45,3(4.17) 1.58(0.40) 2,92
g 34.2(3.91) 1.94(0.52) 2,21
10 36. 2(4. 25) 2.09(0.63) 2.34
11 33.2(3.75) 1.68(0.37) 2.14
12 35.2(3.75) 1.96(0.31) 2.26
) 13 20.5(2.15) 2.53(0.74) 1.32
15 14 34.4(1.78) 1.57(0.45) 2.22
15 35.1(2, 35) 1.64(0.76) 2.26
note: 1. Numerals in parenthesis represent the
values of standard deviation. _
20 2. Each trial was performed at least four
times.

3. * The ratio was calculated based on the
speed of percutaneous penetration when the
content. of ketoprofen was 10% and the
penetration enhancers were not emploved.

|Results|
The percutaneous penetrating effect of ketoprofen was
25

increased when the content of ketoprofen in the adhesive laver

was increased to a concentration exceeding the saturating

st “‘ﬁﬁ?imi‘i’ifﬁixi"tﬁﬂu"




conmbi ned together with an el astic non-woven fabric to produce t he

final patch. Exanple 9 An anti-infl anmat ory/ anal gesi c
conposition for 15 transdernmal administration in the formof a
pat ch can be prepared by m xi ng honogeneously the foll ow ng
conponent s according to the ratioffo by wei ght) indicated bel ow. .

Pi r oxi cam s . 10 A yceri n _nonool eate 5
Tocopheryl at@{4pdlity for the purpose of; gnigngina the transdermal
580 Fyg??cgrgeg%nke gELLfen. 73 ' total

As compared with the general phenomenon that when the
penetration enhancer is contained in the adhesive layer by
5 conventional techniques. the effect of transdermal delivery of
drug is reduced by half due to a sharp decrease of the
adhesion property, the penetratjon enhancer according to the
present invention exhibited excellent penetration enhancing
effect without a noticeable change of the adhesion property.

10

SKIN PRIMARY IRRITATION TEST

A patch prepared in the same manner as described in
Example 1 was cut to the size of 2.5cm’ and after the
15 stripping liner was removed therefrom, the patch was applied -
on a part of a healthy adult's forearm for a period of 24
hours.
At 24 hours the patch was removed and, after 30 minutes,

the level of the skin primary drritation was observed and

20 estimated according to the following grading system.
Grade ' The level of irritation
0 No irritation
1 The minimum irritation
2 A little 1rritation (ervythema)
3 Severe irritation (erythema, edema).
4 Extremely severe irritation

{erythema, edemal

25




[ err]styrene-butadi ene-styrene bl ock copol yner 100 t er pen

resin 75 pol ybut ene
20 liquid paraffin 20
BHA 2 25

SEP -39-

By using the level of irritation observed, the reactivity

was calculated according to the following equation :

the sum of the number of X grade
reactoris)
Reactivity(%) = X 100
5 the number of subjects x 4

The recipe of the patches used for the skin primary
irritation test are listed in Table 3 and the results are

summarized in Table 4.

10 Table 3 : Patches used for the skin primary
irritation test

Patch Ketoprofen | acrylic resin penetration | penetration |
No. (%) used in Example 1 | enhancer! enhancer? bisabolol
(%) (%) (%) (%)
1 10 90
15 2 10 80 10
3 10 80 10 .
4 10 79.5 10 0.5
5 10 79 10 1
6 10 78 10 2
7 10. 75 10 5
8 20 58 20 2
9 10 78 10 2
10 20 69 10 1
20

note)} 1. 'propvlene glycol monalaurate
2. ‘polyoxyethylane({4) lauryl ether .
3. The contents(%) of all components are by weight.

N
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- 34- The m xture obtained in this manner was coat on a
stripping paper ‘and dried. The resulting material was IS SHERHAS BHEN
together with an elastic non-woven fabric to produce t he fiﬁ?gf-A?ﬂPch

iatgt |t hlen; ?;nmngI o?y; 2'2; gegi c E)égglogi 3194511 for o t ranL'IllllH"I,l m”i’ lm
romgencous! 't ner P81 P ol iiSeTEORERESS STR prampra A JHAT oy

wei ght) indicated below 1 Ket oor of en

15 Pol yoxyethy-erp—sorbi-tan—nonolaurgte- 5
Patch The number Reactivity The frequency of an
No., . of subjects (%) occurrence of the
: skin side effect
(including the itch)
5

1 17 2.9 2/17

2 17 5.9 4/17

3 15 6.7 4/15

4 15 5.0 3/15

5 15 1 0.0 0/15

6 15 0.0 0/15

7 15 5.0 3715

8 17 44 3/17

9 15 1.7 1715

10 10 17 0.0 0/17
15 As can be seen from the above data. though the effect of
reducing the skin primary irritation was not observed in every
case of employing bisaboliol, the bisabolol can be used as an
effective lenitive of the skin irritation at the concentration
of 1 to 2%. In additien. since the irritation level of the
20 whole patches was below 10%. these patches are estimated to

possess the safety for the skin irritation.

. COMPARATIVE EXAMPLE 1

LY
L]

The “Adhesive vehicle(3)" prepared in Example 4 was

singly coated on a releasing paper and the resulting material

\.
REPLACEMENT SHEET | ' This Sheet Has Beg
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L- ment hol 3

DL- canp
2 - Tocopherol acetate 2 s SHE Tr’é'és BEEN
oxi de 10 Rub resi

[72”] styrene-i soprene- st yﬁ gtngl bl ock copedyrer 10 100 1ﬂ!iﬁ, ll"’”"”il ,",

g%drogenated rFaH§“q§ted on to a po1yethv1ené“%1lm to prodgglygyhﬁﬂan
BHA 2 The m xture

I d tch. o .
obt ai ned in tar‘l'legerrar?r?er \ias coated on a 20 stripping paper and dried.
The resulting material was conbi ned together with an elastic

non-woven fabric to produce
COMPARATIVE EXAMPLE 2 .

To the "Adhesive vehicle(1)" prepared in Example 4,
ketoprofen was added in an amount of 20% by weight based on
the solid content and dissolved to a concentration exceeding
the saturating solubility. To the resulting mixture,

10 tocopherol of 5% by weight as an antioxidant, propylene glycol
mohop leate of 10% by weight as a percutaneous penetration
enhancer and bisabolol of 2% by weight as a lenitive agent of
the skin irritation were added and dissolved. The resulting
mixture was coated.on a releasing paper to a thickness of 70um

15 and dried.

PERCUTANEOUS PENETRATION TEST USING

THE PATCHES PREPARED IN EXAMPLES 4-7
AND COMPARATIVE EXAMPLES 1-2

By the same manner as described above in relation to the
percutaneocus penetration test. the patches prepared. in

20 ) .
Examples 4-7 and Comparative examples 1-2 were tested and the

results are listed 1n lable 5.

-
Sheet Has Been Replaced
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the final patch in the formof a tape. PERCUTANEQUS
PENETRATI ON TEST 25 - Using a nmale-guinea pigTHRe 'Tdétgs BEEN
about 3509. the -35- REP |

abdomi nal hair was renoved by hair clipper Then. a certain ﬂﬂ(ml‘“r
of the abdominal skin was excised. storé&in a ”wilm““
Table 5 : Comparison of the percutaneous
penetration speed of ketoprofen

Patch ztfnsggggtggtlon 5?;Zntion . g:;:ti;iion
(pg/cm/hr) {hrs) | speed
5 Example 4 17.7(3.79) 2.78(0,74) 1.97
Example 5 15.6(2.28) 3.14(1.45) 1.73
Example 6 - 27.4(2.11) 1.75(1.23) 3.04
Example 7 18.8(3.18) 2,20(0.79) 2.09
Example 8 26.5(2.15) 1.86(0.71) 1.71
Example 10 21.4(1,78) 1.27(0.85) 1.38
10 Comparative example 1 9,0(3. 45) _ 3.05(1.05) 1.00
| Comparative example 2 22.4(2.79) 1.67(0.68) 2.49

note) Numeralis in parenthesis represent the values
of standard deviation.

SKIN PRIMARY TRRITATION TEST USING THE
) PATCHES PREPARED IN EXAMPLES 4-6 AND
20 ' COMPARATIVE EXAMPLES 1-2 :

By the same manner as described above in relation to the
sk1n praimary irritation test, the patches prepared in Examples
4-6 and Comparative examples 1-2 were tested and the results

are listed in labile 6.
25
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retri gerator(bel ow -20[err] C) and used by thawi ng at need The

exci sed skin was placed in the niddle of the Franz- 5 EdiHASBERM
cell with its corneous side |ooking upward and the s paBEPHGERy the
cell was charged with 0.05M phosphate buffered saly 11“-

7.4. The patch obtained in - Exanple 1 was appli e(“ “ Iﬂmml | I e
the receiver solution (buffer solution) was stirred at a constant
speed (600rpm. 10 After a"%Tven period of time passed, a portion
of the recei ver solution was taken for test and a fresh buffer

sol ution was suppiragest 6d:iResliet SOFELREDYRE NG rh AKSH 1rr1tatt1|aﬁ‘f afdgn
Fromthe test solution the concentration of

Patch Eesnug?gte:'t.s Reaﬁ%vity 'g}c‘zuﬁgggzng)t" :l{ea:kin :
: | | ety dine
Example 4 13 5.8 2/13
Example 5 13 5.8 3/13
Example 6 13 3.8 2/13
Example 7 13 0.0 0/13
Example 8 13 _ 0 0/13
o Example 10 13 3.8 2713
Couparative example 1 13 3.8 2/13
Comparative example 2 13 1.9 1713
15
20




ket oprof en was determ ned by Hi gh Pressure Li quid
Chr omat ogr aphy( HPLC) . * Anal ysis condition for HPLC
colum : C[err]U*BUndapak——¥éLeLs~£hronatography, I nc. .

m | ton Massachus . nobi | e phase THE&§1§§QQQEB%5§
s AL o
. 254nm wave Iength uItraV|oIet Wth th e same

descri bed above, the percutaneous

WHAT 1S CLAIMED IS :
1. A medicinal patch for percutaneous administration. which

5 comprises
adhesives applied on one surface of the support. as a
pressure-sensitive. adhesive layer in the form of monolayered
or multi-layered jaminate and a releasing film formed on the
adhesive laver,

10 said adhesives being composed of 0.1-40% by weight one or more
percutaneous penetrating enhancer(s) selected from the group
consisting of fatty acid ester., polvoxyethviene derivatives,
glycerin fatty acid ether, propylene glycol fatty acid ester
and pyrrolidone derivative: one or more adhesive resin(s)

15 | selected from the group consisting of silicone polymer, -
natural or synthetic gums and acrylic resin: and 0.1-50% by
weight drug or its precursor of which solubility changes as
the water retain in the adhesive layer changes: and one or
more additive(s) selected from th§ group consisting of

20 adhes iveness—-conferring agent. plasticizer, filler. 1eﬁitivg
agent. for decreasing the skin-irritation and antioxidant.

2. A medicinal patch of Claim 1, in which the acrylic resin
is the copolymer of C, - C,, aliphatic alcohol with acrylic
- alkyl ester having alkyl groun or the polymer of ()acr%lic-
25 alkyl ester having €, - Cjp alkyl groun with different

functional monomer such as viny1 acetate.

REPLACEMENT SHEET
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25 penetrat|né_hEFFEEF*_B?“EETGﬁrOfen For patches prepared
according to varl mﬂlﬂﬂ"m ""ﬂmTabl e 1 below) including tthes SHEET HAS BEEN
- 36- patch S determ ned and the results REPLACED
sumari zed in Tabl'e 3 bél oW * Table 1 : ,
the percutaneous _ ~ -45- penetration te:ﬂmﬁ eﬁﬁ“'
concentration Repeliathgy pREBREAL PLim NS 3Hi¥h the"f)a
ester copolymer 1is incorporated in an amount above 50% by
~weight.
4, A medicinal patch of Claim 1, in which the synthetic
5 rubbery resin comprises styrene-butadiene-styrene, styrene-
isoprene-styrene, styrene-~-ethylene/propylene-styrene Qr
styrene-ethylene/butylene-styrene bliock copolymer as the main
component and gontains one or more addétive(s) selebted from
the group consfsting of adhesiveness auxiliary agent,
10 adhesiveness-conferring agent, inorganic fillers, softener and
antioxidant.
5. A medicinal patch of Claim 1, in which the water retain of
the adhesives is controlled by regulating the incorperation
ratio of the monomer having hyvdrophilic group amdng the
15 monomers in the copolvmerizatién reaction.
6. A medicinal patch of Claim 1 or Ciaim 5, in which the
adhesives comprise one or more compound(s) selected from the
group consisting of a highly water-absorptive polymer, a
water-absorptive finorganic substance and a polvhydric alcohol
20 in an amount of 0.01-40% by weight.
7. A medicinal patch of Claim 1, in which the adhesiveness-
conferring agent is rosin resin, polyterpene resin. petroleum
resin or olefin resin.
"8. A medicinal patch of Claim 1, 1n which the lenitive agent
25 for decreasing the skin irritation comprises one or more

compound(s) selected from the group consisting of bisabolol,

. REPLACEMENT SHEET e
This Sheet Has B Been
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of ketoproefenr—enhancer[err] enhancer[err] enhancer[err oxi de

10

156

20

25

20
1

40
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’ o oM

camomile oil, allanéogn. gl}cir and i~pantéqﬁf and presputs
in an amount oﬂfb.01—10% by weiaht. 105 1 ?1 %0
9. f meéicin?élpatch Rglélaim'1?0in which the drgP is the one
10 21 10
sdfected froh the group cod®isting of an antipyrétic and anti-10
inf lammatory agent. a steroidal anti-inflammatory agent. a
vasodilator, a hypertension ahd arrhythmia treating agent, an
anti-hypertensive agent., an anti-cough and expectorant agent.
anti-tumeric agent., local anesthetic, hormone preparations. an
anti-asthmatic and anti-nasa| allergic agent. anti-histamine
preparations. an anti-coagulant, anti-spasmodic. cerebral
girculation or metabolism improving agent. an anti-depressant.
an anti-anxlety ~ agent., an anti-hyperglycemia, local
anesthetic, or anti-ulcer agent,, an antirheumatic and
antiarthrit.ic agent and the precursor thereof. 
10. A medicinal patch of Claim 1, in which an nonsteroidal
anti-inf lammatory and analgesic agent is present in an amount
of 1-40% by weight as the drug.
1. A medicinal patch of Claim 10, in which the nonsteroidal
anti-inflammatory and analgesic agent s ketoprofen.
dichlophenaxsodium, indocin, flurbiprofen or piroxicam..
12. A medicinal patch of Claim 1, in which the fatty acid
ester is methyl laurate or isopropyl myristate.

13. A medicinal patch of Cilaim 1. 1n which the

‘polvoxyethylene derivative is a pblyoxvethvlene ether or

polyoxyethyliene ester which conhtains -20 moies of

polyoxyethylene group linked to oleyl or lauryl group.

e AT, SNEET | I
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nate) 1. The contents(% of all” conponents are by | ETHASBEEN
vonter g RN 675720 23 R
éthhes nunberlng igefg ?5 correspond r& Lhogge Ihi""“l"”"lﬂl“ﬂ
rubbery resins(sohifldigiat patch of Clafin 1 PIAPWHIRG AN ¢la N elcilf ajre

4. [err]polyoxyethylene(3) |auryl ether 5. [err]glyceryl
nmonool eate the glycerin fatty acid ether is laurvi acid or oleic acid.
15. A med1c1né1 patch of Claim 1, in which the fatty acid of
the propylene glycol fatty acid ester is lauryl acid or oleic
5 acid.
- 16. A medicinal patch of Claim 1, in which the adhesives
contain one or more compound(s) selected from the group
consisting of cellulose, polyethylene. nylon 6, nylon 12,
polypropylene, polyethylene terephthalate, zinc oxide. calcium
10 oxide. silica, kaolin, ﬁalc and titanium dioxide in an amount

of 0.1-30% by weight as the organic opolymer and inorganic

substances to improve the adhesion property.

; \\\\\\\\\\\\\Tf\ii i
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-37- Table 2 : Cbnparlson of the per cut aneous

.penetrating effect of ketoprofen for _ t he .
pat ches given in Table 1 " Patch - Speed of 'ﬂﬂS§¥§FTHASBEEN
Ret enti on Ratio of the 5 Nag- per cut aneous LACED (| e

Denetrat i on. apsTRAciCBE e Mt eqigeyrd M) |§§" [IH
0. 7(3.01) 13&%&3%%%)%&%@3% 3 N 5(2. 87)

l193(0.45) Alcdfitrolled-releasing medicinal patch for percutaneous
adminigtration. which delivers a certain amount of

5. physiologically active agent(drug) through tﬁe skin or mucous
membraﬁes 1s disclosed.

More specifically, the present invention provides a
medicinal patch for percutaneous administration, which is
prepared by lamination technique and comprises percutaneous

10 penetratioﬁ enhancer (fatty acid ester, Do1voxyeth&1ene
derivative, glycerin fatty acid ether. pfopylene glycol fatty
acid ester. pyrrolidone derivative), adhesive resin(silicone
polymer. natural or synthetic gums, acryiic resin). drug or
its precursor and any other additives.

156 The medicinal patch according to the present tinvention.
diffuses and delivers the physiologically active agent
efficiently to the desired locus through the skin and
minimizes the skin—irritafion due to its preparation method
emo(oying lamination technique and controlling the water

20 retain percentage 1n the adhesive vehicle.

( no figure cmmapgnxnﬁatelyaxxnmgnw'absbmct)
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4 31.7(1.71) . 1.47(0. 21) 2. 45
34, 6(2 30) 1.38(0. 39) 2.23 10 6o DoseUplion 5 pagela...gi) DAECC .....
% 77 95( 0. 51) 1.73 7 35.7(255 : i o |
" 2.30 8 45. 3(4. 17) 1. 54( & Bwing(s) o paged ..... |
9 34.2(3.91) 1.94(0.52) g - 2. 210 Abstract_- 0 paged.... |
36. 2( 4. 25) 2. 09(0. 63) 2.34 |
1. 68(0. 37) 2.14 12 35. 2( 3.7
2. 26 13 S9np{RY- &F) THE INVENTION 2.
53( 0. 74) T.32 14 —  34.4(1.78)
1.57(0. 45) 2.22 15
35.1(2. 35) 1. 64(0. 76) 2. 26

note: 1. Nunerals in parenthesis represent the
val ues of standahe geimaty ovhje2® of the present inveftidincie tt9 Pprowide a

performed af rrgugﬁge ‘%ugfﬂ'é}’%ﬁuﬁa§gﬁt8“ﬁ ‘{Jl?'lieCh serves uéeifiﬁs ‘and appropriate

3. * The r &S
speed of peRidt aGeD UorDgRethtdnedisWadiiinistration. This primary object of

the invention can be accomplished by attaining the following

detailed objects according to the present invention.

An object of the present invention is to provide a medicinal
patch for percutaneous administration, which employs the pressure-
sensitive adhesives compatible with the percutaneous delivering
system and contains useful percutaneous penetration enhancer and
skin-irritation inhibitor, whereby
(a) Dbeing in the type of the tape which can deliver efficiently

nonsteroidal anti-inflammatory drugs across the sgkin,

(b) showing significantly reduced skin-irritation,

(c) exhibiting rapid efficacy for diseases such as arthritis due
to an excellent releasing and transferring property of the
physiologically active agent through the skin, and

(d) reducing an unpleasant feeling of adhesiveness via to an

excellent efficacy obtained in the least applied area of the

skin.

Another object of the present invention is to provide a

medicinal patch for percutaneous administration, in which the

REPLACEMENT SHEET
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the content of ketoprofen was 10% and t he
penetration enhancers were not enpl oyed.

. [Resul t s]
was

_ The percutaneous penetrating effect of ketoprofen
i ncreased when the content of ketoprofen in the adhesive |ayer

was increased to a concentration exceedi{y the saturating

- 38-

solubility for the purpose of enhancing the transdernal

delivery of ketoprofen.

concentration of drug in vehicle is adjusted to a level of the
maximum value by selecting, as an adhesive vehicle, acrylic
adhesive and—iubbesi—adhesdéwe having similar solubility parameter
with the drug, whereby the drug can be absorbed more efficiently
through the skin due to the increased solublity of the drug in
vehicle, and the adhesion property and skin-irritation can be

reduced.

Still another object of the present invention is to provide a
controlled-sedeasdngreleagse medicinal patch for  percutaneous
administration, in which the water-retention in the adhesive
vehicle is controlled by employing lamination techniques, whereby
the drug can be delivered to the concentration desired through the

skin or mucous membranes more effectively.

DETAILED EXPLANATION OF THE INVENTION

The transdermal absorption of a drug by the use of a patch is
carried out based on the difference of the drug concentrations
between in é vehicle and in skin of a living body. 1In practice,
the drug is absorbed through the stratum corneum by way of the

following steps:
{1) Diffusion in a vehicle;

(2) integration from the wvehicle to the surface of stratum

corneum;

REPLACEMENT SHEET

(3) Diffusion in the stratum corneum;
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As conpared with the general phenomenon that when the penetration

enhancer is contained in the adhesive |ayer by 5 conventi onal

techni ques. the effect of transdernal delivery of drug is reduced by
hal f due to a sharp decrease of the adhesi on property, the
penetration enhancer according to the - 11 - present invention exhibited
excel | ent penetrati on enhanci ng effect without a noticeabl e change
of the adhesion property. 10 SKI' N PRI MARY | RRI TATI ON
TEST (4)A PHceBrRE £RAT @dohN dHeE SRPRCURRNRBEnSSn deCr thed dver

epidermal tissue;

(5) Diffusion in the epidermic and dermic layers; and

{6) Transfer from the derma to the blood vessel.

It is generally considered that the process of the
transdermal absorption of drug is divided into the diffusion
"process and the integration process. However, in praebiaal
practice the coupling with the tissue and the metabolic reaction
are proceeded simultaneously with the diffusion of the drug. The
diffusion can be described and calculated by Fick’s &he first law
which shows the relationship between the density gradient and the
migrating speed of drug and Fick’s &he second law which shows the
change of drug concentration at a certain locus as a function of

time.

J/A
c/t

fl

|
o
0Q
~
»”

.................. Fick’s Hhe first law

[}
o
»
0
~
»

.................. Fick’s Hhe second law

where A = drug-diffused area

C = drug concentration

D = diffusion coefficient
J = speed of penetration
t = time (hr)

X = location

The skin penetrating effect of a drug is determined, in many
cases, by the speed of penetration at the normal state and the

speed of penetration at the normal state(J) can be described by:

REPLACEMENT SHEET
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Example 1 was cut to the size of 2.5cnﬁ and after the 15 stripping |liner

was renoved therefrom the patch was applied on a part of a healthy
adult's forearmfor a period of 24 hours. At 24 hours the
patch was renoved and, after 30 m nutes. the |l evel of the skin
primary irritation was observed and 20 estimated according to the
follow ng gradi ng system 13 G ade The level of irritation
0 No irritation T The mininumirritation

2 Mobiyméeizedit ativowéeeyt haen a patch comprisig the abome e
irritation (erythema. edemm). 4. Extrenely severe

irritati onadhesives is applied on the skdmut e scdddrid)ity parameter in
the adhesive vehicle is changed as the water content in the
vehicle is increased due to the water exhalation from the skin
5 as compared with that of jmmediatelv after the patch was
prepared, and the saturation solubility of the drug is also
changed.  Consequently, the solubility of the drug shows
significant difference with the practical value and at the
éame time. the delivering amounf of the drug through the skin

10 and the adhesion propeftv are seriously decreased.

To overcome the above-mentioned problems of £he prior
arts, the lamination technique 1is employed in the present
invention. Asand as the support(1) in Figw—t and Fig. 2.
monolayered film or Jaminated film of polyethylene,
polypropylene, polyethylene terephthalate and the Iike:“pqp-
woven fahric ; or cotton fabric is usedi?nd if necessary non-
Qoven fabric or cotton fabric in the form of a laminate with
the water-impermeable plastic film may be used. As an
adhesive, the laminated adhesives which can build the adbesi¥a
4h taver—of—the-adhesivevenicte{2—inFig—i-er—of-the adhesive

vehicles(3.4) in Fig. 2 and form the multilayer of the
adhesive vehicle(3) and the adhesive vehic&e(A) as depicted in
Fig. 2 can be used.

The adhesive vehicle(3) in Fig. 2 laminates an adhesive

-

25 composition having higher water retention than that of the

lower layer, and contains the drug incorporated in _an amount

REPLACEMENT SHEET
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- 39- By using the level of irritation observed, the reactivity.
was cal cul ated according to the foll ow ng equation
the sum of the nunber of x.grade
react or (s) Reactivity(% = _ -
x 100 5 . t he nunber of subjects x 4
The reci pe of the patches used for the skin primary
above the saturation value. if necessary., together with the
additives such as skin penetration enhancer and the 1like.
The adhesive vehicle(4) in Fig. 2 has lower water retention
than that of the upper laver, employs an adhesive having high
5 drug solubility, and contains the drug incorporated in an
amount above the saturation value as is in the upper-layered .
adhesive vehicle(3) together with the skin penetration
enhancer and any other additives.
In addition., the drug can be continuously detivered in a

10 constant amount transdermally through the skin or mucous

membranes by laminating apuropriately the plural numbers of

s hoss rielel2)min Fi o inthe laminated_] |

- of the adhesive vehicle(3) and the adhesive vehiclel4) in Fig.

The releasing film(5) in fig—t-and Fig. (2) is consisted

of a releasing paper and a releasing film incorporated with
s1licone- or fluoro- releasing agent. To desgribe in dgtai1.
a0 in case of intending to deliver the drug 'in large amounts
through the skin: the adhesive vehicle having low water
retention is introduced in the lowest layer contacting with
the skin to prevent the decrease of the drug solubility and
.the adhesion property due to the water exhalation from-the
25 "skin, and thé adhesive vehicle having high water retention is

introduced as the laver goes up upper one. Accordingly, when
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~ 4

irritation test are listed in Table 3 and the results are

sumari zed in Tabl e 4. 10 Table 3 : Patches used for the skin
Cprimary irritation test Pat ch

Ket oprofen acrylic resin penetration penetration ' No. (%)

used in Exanple 1 enhancer[err] enhancer[err] bi sabol ol

(% (% (% (%-15- 1 10 90 15

2 10 the patch8Ps applied ohOthe skin, as3 the wafkr exhales8from

10 4 10 . 79.5 10 0.5

5 10 the skin Burface., the whler is transmitted th the upper 18yer

10 78 10 _ 2 7 10.

75 thragah the adhesive layer, and the8 lowep(adhesive 18ger

20

contacting with the skin contains only a fixed amount(small
5 amount) of water, thereby the saturating concentration of
overall drug and the physical properties of the adhesive'are-
maintained constantly and the side effects for the skin due to
an accumulation of the sweat or excretion can be reduced. By
this way, the delivery of the drug through the skin is
10 effectively proceeded. If the support is a non-woven fabric,
cotton fabric or any other air-permeable plastic film, the
delivering efficiency of the drug can be requlated to the
maximum level by laminating the support or controlling its own
water-permeability. By employing the above-regulated su?port
15 for the preparation of a medicinal patch to deliver a large
amount of the drug percutaneously. a favorable result can be

obtained.

;) effect by ivering large doses of drua through the skin just

20 after applicationi~the adhesive vehicle having the désired
level of water retention selected as the adhesive layer and
the drug 1is saturated therein. when applvying the above
preparation on the skin, a large ameunt of the drug is

delivered through the skin just after application due to the

25 high concentration- of the drug. However, as the~adhesive
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9 . 10 78 10 2 10

20 69 10 1 20 25
note) 1. [err]propyl ene glycol nonol aurate 2.
[err] pol yoxyet hyl ene(4) |auryl ether 3. The contents(%
of all conponents are by weight. :
-16-
> 2 i g q
through t in is also decreased. Thereafter, when the

absorption of the wa reach the normal state. only a

constant amount of the drug is approj tely delivered through
5 the—sicin—end—the—ralease—of the drug-is -
The laminating number of the above adhesive vehicle is
typicaty—t—to 10 layeris)—preferably 2 to 5 layer(s). The
thickness of each layer is typically § to 150um, preferably 10
to 100um. And the thickness of the overall adhesive vehicle
10 is typically 3 to 200um. preferably 50 to 500um.
.The—ae5es4¥e—pes4ns—sueE—as—e#+4eene—pe+¥mepf—na%uFa+—er
sypthetic—gums—acryHe—resinand—thetikemay-be—used-as—the
adhoesives: RoSin resin, polvterpeneg resin, petroleum resin,
terpe@é_ phenol resin and the 1like may be used as the
15 adheéﬂyengsé;cohferring agent: and the plasticizer, filler,
antioxidarit - and the like may be optionally employed for the
preparation of a medicinal patch accoréﬁgg to the present
invention. Particularly as the acrylic resin, an adhesive
resin such as colpolvmer) of C,~C, aliphatic alcbhol with
20 tmethlacryiic alkyl ‘ester having alkyl! group and/or the -
polymer of (meth)acrylic alkyl ester having C;~Cy alkv1l group
with different. functional monomer such as vinyl acetate may be
used. Examp les of the (iflethlacrylic acid copélymer include
"butyi acrylate. isobutyl acrylate, hexyl acrylate, oéty\
25 acrviate. 2-ethylhexy! acrylate, isoc-octyl acrviate, decyl

acrylate, isodecyl acrylate, lauryl acrylate, stearyl

REPLACEMENT SHEET
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- 40- Table 4: Result of the skin primary irritation test

Patch The nunber Reactivity The frequency of an ' No.
of subjects (9 occurrence of the _ _
skin side effect . : (i ncl uding
the itch) 5 1 17 2.9 . 2/ 17

2 17 5.9 4/ 17  _1g- 3 15

g- 7 15 a¥dA esltsr as a 05 ci%)péllvmer’ Lcomponent. 2'103 nrelfserglﬁ';
0.0 i¥cbrporated in the adhesive in an Amount above: ox by weight?
8 17 4 4 3/ 17

For the purpose of increasing or decreasing the water
retention of the adhesive vehicle, in case of employing
5 acrylic resin, the water retention can be requlated by

copolymerizing hydrophilic monomer, monomer containing

carboxyl group, monomer containing amide group, monomer

_containing amino group and the like, and-in-case-of employing

r 3 S HAS- cate

conferringagent—or-otheradditives. As an alternative mean, .

the water retention of the adhesive vehicle can be also
regulated " by employing highly water-absorptive resin,
polyhydric alcohols and water-absorptive inorganic substaﬁées.

16 Examples of the highly water-absorptive polymer 1nclude
mucopolysaccharides such as' hvaluronic acid, chondroitin
sulfate, dermatan sulfate and  the like: highly water-
absorptive polymer having a large number o_f’ hvdr:.ophilic qroups

o in molecules such as chitin, chitin derivatives, starch and
20 carboxy-methylcellulose; and semi-synthetic and synthetic.
hiqghly water-absorptive resin of polyacrylic. polyoxvethylene.
polyvinyl alcohol.. and polyacrylonitrile homo- or copolvmer.
Examples of the water-absorptive inorganic substances useful

n the present invention include powdered silica, zeoﬁte.

25 powdered ceramic and the like. Examples ot the poliyhydric

alcohols 1nclude propylene givcol, glycerin, sorbitol and the

REPLACEMENT SHERT
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9 15 1.7 1/15 10 . 10 17 ..
0.0 0/ 17 As can be seen fromthe above dat a.

though the effect of reducing the skin primary irritation was not
observed in every case of enpl oying bi sabol ol, the bisabolol can
be used as an effective lenitive of the skin irritation at the
concentration of 1 to 2% InhHdition. since the irritation

| evel of the 20 whol e pat ches was bel ow 10% these patches are

esti mat ed

Iiltceo. The water-absorptive substances such as highly water-absorptive polymers, water-
absorpﬁve inorganic substances and polyhydric alcohols can be incorporated in the
adhesive vehicle in an amount of 0.1-40% by weight, preferably- 1-20% by weight.

mnlas ha-rubbe adhasives—which-can-be usad.in-the-presen nvention-inclade
natural gum, polyisoprene, polyisobutylene, styrene-butadiene-styrene copolymer, styrene-
isoprene-styrene copolymer, styrene-ethylene/propylene rene copolymer, styrene-
ethylene/butylene-styrene copolymer, _polyv nyl ether, polyurethane, polybutadiene,
styrene- butadiene 'copol ner;styrene-isoprene copolymer styrene-isoprene-butylene block
copolymer_and fie Tike. As the silicone resin adhesives, silicone gum such as polyorgano
sHoXane-ecan-pe-used.

If necessary, various additives, for example an adhesiveness-conferring agent such
as rosin resin, polyterpene resin, coumarone-indene resin, petroleum resin, terpene phenol
resin, etc.; an adhesiveness auxiliary agent such as liquid polybutene resin, petroleum
resin, terpene phenol resin, etc.; plasticizer such as liquid polybutene resin, mineral oil,
lanolin, liquid polyisoprene, liquid polyacrylate etc.; softeners; fillers; and antioxidants may
be added to the adhesive vehicle.

The present invention provides a medicinal_patch for percutaneous administration
of a nonsteroidal anti-inflammatory drug consisting of

a water-impermeable support;
adhesives comprising said nonsteroidal anti-inflammatory drug, an acrylic adhesive resin
having similar solubility parameters to said drug, one or more penetration enhancer(s), a

water-absorptive material and optionally a lenitive agent; and

a releasing film formed on the adhesives;
said adhesives being in the form of multi-layered laminate having two to five layers, of
which each layer has a different water retention capacity which is the lowest in the

adhesive layer contacting the skin and progressively higher in higher layers;

wherein said penetration enhancer(s} is {are} selected from the group consisting of fatty

acid esters, polyoxyethylene derivatives, glycerin fatty acid esters, propylene glycol fatty

acid esters and pyrrolidone derivati'ves, and is(are) present in an amount of 1 _to 40% by
weight. REPLACEMENT SHEET
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-possess the safety for the skin irritation. i
COVPARATI VE EXAMPLE 1 25 The Adhesivé |vehicle (3) pr epar ed

-in Exanpl e 4 was sinsly coated on a rel easing paper and the
resulting materi al

~20-
-8 certain pressure-sensitive. adhesive laver. The

—

egnsitive, adhesive 1layer 1is characterized in

containing a spevific percutaneous penetration enhancer and

this enhancer is characteriged in not dédi"easi,n_g__ the original

5 adhesion power of the pressure-semsitive, adhesi;; Taver.
Any other additives may be optionally ’:i;i:éd'hnorated in the
adhesive layersto obtain an improved adhesion property

Exa'mples of +the percutaneous penetration enhancer
typically used for increasing the transdermal delivery of the
to drua 1nclude dodecyl-sulioxide-mono—or—dimethytacetamide—N-

hydroxy ethyt Jactide. higher fatty acid ester. salieyhic

tanolin, cetyl laurate. olive—egil—easter—eit—tlawrie—acid,

oleie—acit——taryl—alcohel—oteyt—alcohol—ethoxystearyl

15 alcohol —derivatized—paraffin. vaseline.--ecampher. glycerin
fatty acid ester, £a-t,bv——a9+d—mene-—-(-en=—d+-4—-e-bh&ne4am+de.
ethylene-gtyeot-mono-ethyl-ebhar, polyoxyethylene alky!l ether,
polyoxyethylene alkyl ester, polvoxvpropy]ene--amv] ether,
propylene glycol mono(dilalkvll ester, _pr-opylene gly_col

20 mono laurate. polyoxvethylene lauryl ether, pyrrolidone

derivative and the tike.

The 1inventors have found that +the percutaneous

penetration efficiency of the drug can bhe markedly increased

by employing the percutaneous penetration enhancer such as

n
1]

polvoxvethvlene derivative, pyrrolidone derivative and the

fike. 1t: has been also found that the above increased
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-41- was |am nated on to a polyethylene filmit'o produce a nono-

| ayered patch. COVPARATI VE EXAMPLE 2
“To the Adhesive2vehicle(l) prepared in Exanple 4, ket opr of en was
added in an anmount of 20% by wei ght based on the soli.d content and

di ssolved to a concentration exceedi g&é the saturating solubility.
To the resulting mxture, 10 t pherol of 5% by wei ght as an
ant i oxi dantpemebtpgtéon glefdfoiciency bhwnodmgdiay iafg 10%hey wenhpgncers ais
per cut aneous penetration

effectively exhibited particularly in relation to the non-

steroidal anti-inflammatory and analgesic agent such ‘as

ketoprofen. - Y1 i aspect

5 medicinal patch composition for ﬁercutaneous acmini
which comprises the vehicle containing one or mgoré compound(s)
selected from the group consisting of fatty acid ester(for
example, methyl laurate, isopropyliyristate), polvoxyethylene
aérivative. glycerin fatty acid ester. propylene glycol fatty
10

acid der1vativé.-p rolidone derivative and the like as the

percutaneou

35&1

aetive—agent—is—provaded.

senetration enhancer in the proportion of 1 to

weight of the overall vehicle, and physiologically

To be recognized as an useful percutaneous penetration
enhancer, several requirements are demanded. Particularly
important requirements are as follows:

| first, it should be a dermatologically acceptéble
compound which does not induce the primary irritation or
sensitization when applied on the skin;-

second, it should miscible with the vehicle and active
agent in the percutaneous delivery system. -If the enhancer
is immiscible with those substances, the phase-separation
and/or reactions destroying or arresting the physiological
activitieé of the active agent may be occurred;

third, it should not possess its own pharmacological

activity, is predictable and considerable influence on

UPPLACEMENT SHEET
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enhancer and bi sabol ol of 2%.by weight as a lenitive agent of the -

skin irritation were added and di ssolved. The resulting m xt ure was
coated on a rel easing paper to a thickness of 70[err]m 15 and dri ed.
PERCUTANEQUS PENETRATI ON TEST USI NG THE PATCHES
PREPARED | N EXAMPLES 4-7 = AND COVPARATI VE EXAMPLES 1-2

By the sane nmanner as descri bed above-pg-relation to the

per cut aneo
4-7 and Co
listed in

0

10

fegetration test. the patches prepared in 20 Exanpl es
mpar ative exanples 1-2 were tested and the results are
Tabl e fhe . : .

surface. Exampies of~Such vehicle include adhesives such as

rubbery andsilicone resins. Typically. acrylic and rubbery

The sé4ee%ion4ﬁit%e'drug-fph7s+o+q3+ea++yﬂayehaaﬁgyau§ﬁy

ingorporgted in the vehicle 1s & nonsteroidal anti-inflammatory drug

~which\___c_an exhibit the percutaneous absorption property by the

156

20

~ anti-hypertensive agent., an anti-coy

25

metﬁsawéf transdermal administration endhlso its solubility
can be changed as the water retention percentag;-in the.

.vehicle is changed. o As non-steroidal drugs, the-
pharmacologica;ly effective compound selectedfrom the group
consisting of methy! salicylate, salicylic acid, ibuprofen.
ketoproten. f!urhi#rbten. indomethacin. dielofenac—sodium.
flutenamic acid. npaproxen. mefenamic acid. Fenoprofen,
fenclotenax. piroxicam and the precursors thereof can be used

in a safe and effective amount.

ies of other drugs inciude an antipyretic and anti-

inf lammatory a a steroidal anti-inflammatory agent, a

vasodilator. a hypertensidmand arrhvthmia treating agent. an
nd expectorant agent.
an anti-tumor agent. hormone preparations. aﬁ“anti:asthmatic

and anti-nasal allergic agent. anti—histamine.prepar;;?BEEE\an

-
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-42- Table 5 Conpari son of the percutaneous

penetration speed of ketoprofen The
speed of Ret enti on Rel ative Pat ch skin
penetration tine penetration oo
([err]g/cnerr]/hr) (hrs) speed 5 Exanmpl e 4
17.7(3.79) 2.78(0.74) 1.97 -24- Example 5

15. 6( 2. 28) anti—ecesyuidritd antispdsmodic——ceretr&XdiRliddiation—
27.4(2.11) 1.75(1.23) 3.04

metabolism improving agent, an anti-de ant, an anti-

anxiety agent, an anti-hy vcemia, local anesthetic -or

anti-ulcer a ;7 an antirheumatic and antiarthritic agent and

As the support of a 4ape and a patch preparations. any
supporting material  typically used in conventional
preparations can be emp loyed. Examp les of such supporting

mater1als include cellulose acetate, ethyl cellulose,
10 polyethylene terephthalate, plastiéized vinyl acetate-
vainylchloride copolymer, nylon, ethy lene-vinvyl acetate
copolymer, plasticized nolyvin91cﬁloride. polvurethane,
polvethylene, polyvinylidene chloride, aluminum and the like.
These materials are typically used., for example, in the form
15 of 3 mono-lavyered sheet(film} or two or more layered laminate.
In addition to aluminum, cotton fabric or.non-woven fabric can
be also used as the support.
The medicinal patch composition according to the present
invention may additionally contain other components such as a

lenitive agent for alleviating the skin irritation and organic

N
<

and inarganic fillers for the purpose of reducing and
préventing the skin-irritation and the deterioration of
adhesion property -which are Frequently occurred due to
-incorporating drugs and percutaneous penetration enhancers in
25 a patch or a tane preparation. Examples of the lenitive

agent. for allevigting the skin-irritation include bisabolol,
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Exanple 7

18.8(3.18 ) 2. 20(0.73) 2.09
Exanmpl e 8 26. 5(2. 15) 1.86(0.71) 1.71 :
Exanpl e 10 21.4(1.78) 1.27(0. 85) 1.38 10 Conparative
exanple 1 9. 0( 3. 45) 3.05(1.05) 1.00
Conmpar ati ve exanple 2 22.4(2.79) 1.67(0.68) 2.49 15
note) Nunerals in parenthesis represeﬁ?eihe val ues of

st andard devi ati on.
TEST USI NG THE

AND

Fig ‘1 is the cross sectional view of a release-
controlled, mono-layered patch for percutaneous

administration (not covered by the claims hereof).

Fig 2 is the cross sectional view of a multi-lay‘ered

patch for percutaneous administration according to the .

present invéntion.

Fig 3 shows graphs representing the change of the
percutaneous delivering amount of drug as a function of
time when the percutaneous delivery system according to the

present invention was applied on the skin of a guinea pig.

PREFERRED EMBODIMENT OF THE INVENTION

The present invention will be embodied by way of the
following examples. However, these examples are provided
for the illustration purpose only and should not be
cpnstrued as limiting the scope of the invention, which is
properly delineated in the accompanying claims.

Example 1 (Reference Example)

An anti-inflammatory/anaigesic composition for
transdermal administration in the form of a patch was

prepared by mixing homogeneously the following components.

REPLACEMENT SHEET
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PATCHES PREPARED | N EXAMPLES 4-6



COVPARATI VE EXAMPLES 1-2
above in relation to

pat ches prepared in
tested and

By the sanme manner as descri bed

the skin primary irritation test, the
Exanpl es 4-6 and Conparative exanples 1-2 wer e

the results are listed in Table 6. 25

Ketoprofen 10
Propylene glycol monolaurate - 10
Tocopheryl acetate 1l
Zinc oxide 5
Acrylic resin A! 74

total 100

note) ! £fluid of butyl acrylate-octyl acrylate-vinyl
acetate copolymer resin (solid content 48.0%)

The mixture was coated on to the silicone treated PET
stripping liner, left stand for 20 minutes or more at
ambient temperature and dried for 10 minutes or more at
90°C.

The resulting material having 80pm thickness based on
the driéd condition is then combined together with an
elastic non-woven fabric to produce the final patch in the
f;rm of a tape. ‘

Example 2 (Reference Example)

An . anti-inflammatory/analgesic composition for

percutaneous administration in the form of a patch was

prepared by mixing homogeneously the following components

according to the ratio(% by weight) indicated below.

Indocin : 10
Glycerol monooleate 10 —
Tocopheryl acetate 1 ﬂ?ﬁ (NI
Zinc oxide ) 5 g
A 1i in B 75
crytic fesim C 6 AUG 1997
total 100

note) ! fluid of vinyl acetate-resin polymer
(solid content 31.0%)

The resulting mixture was coated on to the silicone

treated releasing paper, dried and combined together with

L



-43- Table 6 Result of the skin prinmary

irritation test The nunber
Reactivity The Frequency of an ' Pat ch

of subjects (% occurrence of the skin 5

side effect(in ding : -28-

the i tch) _ _ Exanpl e 4 13

5.8 an elasfi&3non-woven fabric to produce theafijphal5patch3

538~ 3 /13 Exanpl e 6 13

3.8 Example 2313 Exanpl e 7 13 0.0
0/ 13 L Exanple 8 13 L 0
0/ 13 10 An - anti-inflampatatrydanaltasgliie 1 compgsition for3 g
2/ 13

percutaheous administration in the form of a patch was

prepared b

n

mixing the following components homogeneously
according to the ratio(% by weight) indicated below.
Diclofenac sodium 10

Polyoxyethyvyieng (3) lauryl ether 10
Tocopheryl acetate 1

Bisabolol
Zinc oxide
Acrylic resin Al

2
5
75

10

total 100

note) ' fluid of butyl acrylate-octyl acrylate-acetate
copolymer resin (solid ‘spntent 48.0%)

The mixture was coated on to the sNicone treated PET

stripping liner and dried.

-
o

Thereafter \_ the resulting

material was combined together with an elast non-woven
fabric to produce the final patch in the form of a sape.
Example 4

* Adhesive 1

20 To a reaction vessel equipped with a.reflux condenser and
a stirrer, 97.4 parﬁs of 2-ethylhexyl acrylate, 2.5 parts of
methacry?ip acid, 0.1 parts of polyethylene glycol di-
acrylat?, 1.0 parts of benzoyl peroxide and 100 parts of ethyl
.acetate weré added and, under nitrogen atmosphere, the

25 polvmeriiation reaction was proceeded slowly with stirring.

To regulate the polymerization degree, 100 parts of ethyl

‘5./}.-!‘.15_.- P
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Conparative exanple 2 13 1.9 1/ 13

20

10

20

~-30-

x Preparation of an "Adhesive vehicle(4)" :

To the "Adhesive 2" obtained in the above, drug was added
in an amount of 20% by weight and dissolved therein to a
concentration exceeding the saturating solubility. The
resulting mixture was coated on to the si1gqone treated
releasing paper to a thickness of 30um based on the dried
condition. K . .

The "Adhesive vehicle(4)” was first transferred to the
polyethylene film and then, the “"Adhesive vehicle(3)* was
laminated therewith to produce a patch comprising two layers
of adhesive vehicles 3 and 4 as dépicted in Fig. 2.
Thereafter, the patch was dried by leaving stand at the normal

temperature for 15 minutes and then at 90°C for 10 minutes.

eparation of the “"Adhesive vehicle(4)" :

"To the "Adhesive(1)” obtained in Example 4, ketoprofen

was added 1in

cont.ent and dissoT¥ed therein to a concentration exceeding the

amount of 20% by weight based on the solid

saturating solubilit

After hyaluronic ac powder of 5% by weight was added to
the resulting mixture and dispersed uniformiy therein, this
mixture was coated on to the si1\icone treated releasing paper
to a thickness of 40um based on the\gried condition and dried.
Then. the "Adhesive vehicle(4)"N\pbtained -as above was
transferred to a polvester film and the "Aghesive vehicle(3)”

obtained in Example 4 was laminated therewith to produce a

SN A LW AS R S ITTIOm
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, e ing—t 3 - adhess rietes.

&

10

15

20

Example 6

X Preparaﬁion of an "Adhesive vehicle(3)" :

To the “A&hesive(1)" obtained in Example 4, ketoprofen
was added in an amount of 20% by weight based on the solid.
content and dissolved therein to a concentration exceeding
saturating solubility. To the resulting mixture,
polyoxyethylene(3) lauryl ether of 30% by weight as a
percutaneous penetfafion,enhancer and tocopherol acetate of
0.5% by weight as an antioxidant were added and dissolved.
Then. colloidal silica of 3% by weight was incorporated to
improve the decrease of adhesion property due to the addition
of the percutaneous penetration enhancer.

The adhesive vehicle obtained in this manner was coated

on Lo a releasing paper to a thicknass of 60um based on the -

dried condition and dried.

* Preparation of an "AdhesiQe vehicle(4)" :

To the "Adhesive(2)" obtained in Example 4, ketoprofen
was added in an amount of 20% by weight based on the solid
content and dissolved to a concentration exceeding the
saturating solubility. After polvyoxyethylene(3) lauryl ether
of 10% by weight was added to the mixture as a percutaneous

penetration enhancer. tocopherol acetate of 0.5% by weight was

- also added and dissolved as an antioxidant. The resulting

mixture was coated on to a releasing paper to a thickness of

40um. 'Then, the "Adhesive vehicle(3)” was transferred to a

-
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44 C ai ns 1. A nedi ci nal patch for percutaneous adm nistration of a
nonst eroi dal anti-inflammtory drug consisting of a wat er -i nper neabl e
-support; adhesi ves conprising said nonsteroidal anti-inflanmmtory drug,
an acrylic adhesive resin having simlar solubility paraneters to said
drug, one or nore penetration enhance&% a water- absorptive material and
optionally a lenitive agent; and '1ea5|ng f|In1fornEd on the

ﬁdh.es' Ves’p?1§§é€eﬁd?‘?§hvea%ofetﬁ'8 “HdBQ 1(:8”0 46‘0‘@@%%%&%‘3
aving two to'five |ayers whi ch eac I'ayer as a fferent wat er
retention ggRAekE¥h\WMBbChrbautbeal puReh bambhesa%e%we lla¥Ped adhesive
vehicles.
Examgle.T
5 To the “Adhesive 2" obtained in Example 4, Ketoprofen was
added\in an amount of 20% by weight bﬁsed on the solid coﬁtent
and diggQlved therein to a concentration exceeding saturating
solubility
After propylene glycal monooleate of 10% by wefght was
" 10 added to the m{ ture as a percutaneous penetration enhancer,
tocopherol of 0.5% by weight and bisabolgl of 2% by wgight
were also added and dyssolved as an antioxidant and a lenitive
agent of the skin-irritation. respectively.
- Thereafter, cellulo powder(diameter of particles 56~
15 18um) of 3% by'weiqht was iformlv.dispersed therein as a-
regulating agent of the watenr retention and the resulting
mixture was coated on to a releasing paper to a thickness of

70um and dried.

Example 8

20 An anti-inf lammatory/analgesic composition for
transdermal administration in the form of a patch can be
prepared by mixing homogeneously the following components

according to the ratio(%¥ by weight) indicated below.
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contacting the skin and progressively higher in
sai d penetration enhancer(s) is (are) selected f
ffatty acid esters, pol yoxyethyl ene derivatives,

hi gher | ayers; wher ein
romthe group consisting of
glycerin fatty acid esters,

propyl ene gl ycol

fatty acid esters and pyrrolidone derivatives, and is

(are) present

In an anount of 1 to 40% by wei ght.

I n which said adhes+38s resin i

al kyl groups or cop
,I° with hy;

§°e‘”q0§)k<w PR,
: TOnta ni 1

an nnnoners cont ai
iR ! in which the
d by regulating the i
opol yneri zati on rgas

patch of claim1,
ester having
ester having
fromthe group
cont ai ni ng an a
The medi ci nal
adhesi ve Iayer
hydr ophi | i ¢ nononer

|s controIT

igotdme

2. The nedi ci nal

s polyners of (nmeth)acrylic
ynmers of (nmeth)acrylic
rophilic nonomers sel ected
a carboxyl group, nononers
g an am no group. 3.

er retention of each
ncorporation ratio of the
tion. .

5
1styrene-buta iene~styrene block copolvmer 100
terpene resin 75
nolybutene 20
tiquid paraffi 20
BHA 2
The mixture obtajned in this manner was coated on to a
10 stripping paper and ried. The resuiting material was
combined together with elastic non-woven fabric to produce
the final! patch.
Example 9
An anti-inflammatory/analgesic composition for
15 transdermal administration \in the form of a patch can be
prepared by mixing homogeneously the following components
according to the ratio(% by weight) indicated below..
Pirox+icam 10
Glycerin monooleate 5
Tocopheryi acetate 2
Zinc oxide 10
20 Rubhery resin cl. 73
 total 100
1stvr_‘ene—butad'iene—stvrene blogk copolymer 100
terpen resin . 75
polyvybutene 20
ltquid paraffin 20
BHA 2
25
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REPLACEMENT - SHEET _ 45 4.
The nedi cinal patch of claiml or claim3, in which said water-absorptive

material is selected fromthe group consisting of a water-absorptive
pol ymer, a water-absorptive inorgani c substance and a pol yhydric al cohol,
and its amount is 0.140% by wei ght. 5. The nedicinal patch of claiml1,

in which said nonsteroidal anti-infla3atory drug is selected fromthe
gr oup consistin? of ket oprofen lndonetha0|n qurbl rof en and pj r oxi cam

and its anount

1MIKSUSe b hRineds in thig mamQﬁ V252 oR cPa.m:L

whi ch d_adh f he d
from the oFUAPEUNM A9y i FERBRe. pol 8t ARl f*ﬂ@"“”d%s iff oo,

10

20

- stripping paper and dried. The

combined tdgether with an elastic non- woven fabric to produce

the final patch in the form of a tape.

Example 10
An antixinflammatory/analgesic composition for

transdermal admifistration in the form of a patch can be

prepared by mixing

homogeneously the following components

according to the rat\io(% by weight) indicated below.

Ketoprofen 15
Polvyoxyethylene sqrbitan monolaurate 5
L-menthol 3
Dl.-camphor 2
Tocopherol acetate 2
Zinc oxide 10
Rubbery resin ¢l 73

total 100
2styrene-isoprene-stvrene lock copolymar 100

hydrogenated rosin 80
polybutene 20
lanolin 20
BHA 2

The mixture obtained 1in this anner was coated on a
sulting material was
comb1ned together with an elastic non-woven fabric to produce

the final patch in the form of 3 tape.

PERCUTANEQUS PENETRATION TEST

Using & male-guinea pig weighing about 350g. the

7 ST "'rau;.
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poI ypropyl ene, pol yethyl ene terephthal ate, zinc oxide, cal cium oxide,
silica, kaolin, talc and titanium dioxide in an amount of 0.1-30% by

wei ght,, to inprove the adhesi on property.

- 46- canomile oil allantoin. glycerol and di-pantenol and presents

in an anount of 0.01-10% by wei ght. 9. A nedicinal patch of Caiml,
in which the drug is the one sel-ggted fromthe group consisting of an
ant i pyreti G@¢kh AYF - Exampie | A7 | RHEBLQEVe ARPALY - dnd! &Y UFlesults are
anti-inflamuatory agent. a vasodi [ator a hypertensi on and

arrhythm a dunasdt Ngedigbmt TaBle 2 below.

-Table 1 : Patches used for the percutaneous
penetration test

5 Patch concentration | penetration | penetration | penetration | zinc tocopherol
No. of ketoprofen | enhancer! 1 enhancer® enhancer® oxide acetate
(%) (%) (%) (%) (%)

10-
20
25
30,
40
10 10
10 . 20
30 10
10 10
10 10 . 10

-
L3
~

10

OO ~3D Ui NS

QOO
(\Dhbhhhv—u—n——v—n—t—mr—n—m

Sund  Jupad oy
g
<
L i e o

(4.}

20

note) 1. The contents(%) of all components are by

weight..

2. The remaining contents of the patches numbering
1 to 12 correspond to those of acrylic resin
(solid) and—the—remainina—eontents—of—the
natches—numbering—13—to—i5—correspond—to—those

: . -e#—Fubben¥—pes4n—489444u.
25 ) 3. 'propylene glvcol monolaurate
4. ‘polvyoxyvethyliene(3) lauryl!l ether
5. ngycervl monoo leate

~
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anti - hypertensive agent. an anti-cough and expectorant agent.
hor none preparations, an

ant.i -tuneric agent,

anti-asth
preparations®* an
circulation or
anti-anxiety

or anti-ulcer

ic and anti - nasal
anti - coagul ant,
met abol i sm i nprovi ng agent .
anti - hypeggl ycem a,

agent

| ocal

. an

anest heti c,
al l ergi c agent

anti-hi stam ne 10

anti-spasnodic, cerebra
an anti-depressant.
| ocal anest heti c,

antiarthriti-c agent

agent., an antirheumatic and
and the precursor thBabde. 2 p5Compagison Wéditbimmegaﬂ@lmetﬁu% ai m 1.
aiPenstrptings edfecin efakatqpuafeamdar i s

whi ch an nonst er oi dal

present in an anount

10

C2n

25

of the,pateheseigjmenadn Fabdeud

" ‘Patch Speed of "Retention Ratio of the
No. percutaneous time percutaneous
penetration (hrs) penetration
{ pw/cnl/hr) speed’
1 15.5(2. 62) 2.19(0.31) 1.00
2 20.7(3.01) 1.96(0.41) 1.34
3 24.5(2.87) 1.93(0, 45) 1.58
4 31.7(1.71) 1.47(0.21) 2.05
5 34.6(2.30) 1.38(0,39) 2.23
6 26.8(3.68) 1.95(0.51) 1.73
7 35,7(2.96) 2.01(0,47) 2.30
8 45,3(4.17) 1.58(0. 40) 2.92
9 34,2(3.91) 1.94(0.52) 2.21
10 36.2(4.25) 2.09(0.63) 2.34
11 33.2(3.75) 1.68(0.37) 2.14
12 35, 2(3. 75) 1.96(0.31) 2.26
13— 20-5(2-15) 2-53(0- ) 132
14 W% 2.22
note: 1. Numérals in parenthesis represent the
values of standard deviation.
2. Bach trial was performed at least four
times. '
3. * The ratio was calculated based on the
- Speed of percutaneous penetration when
the content of ketoprofen was 10% and
the penetration: enhancers were not
_ employed.
[Results]

The ‘percutaneous pehetrating effect of ketoprofen was

increased when the content of ketoprofen in the adhesive layer

was increased to a concentration exceeding the saturating
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11. A nedicinal patch of Claim 10, in which the nonsteroidal

anti-inflammatory and anal gesi ¢ agent Is ketoprofen. 20
di chl ophenaxsodi um i ndocin, flurbiprofen or piroxicam 12. A
medi ci nal patch of Claim1l. in which the fatty aci d ester is nethyl
| aurate or 'i sopropyl nyristate. A medicinal patch of
Caim 1. in which the : ponGﬁ?éthylene derivative is a
polyoxyer vl ene TatiiPlaLinesdft of NNGHIAVSEifar 51 PF1LabibANtef! & NS
2-20 noles of yoxyet ylene group linked to eyI auryl
group.
Patch The number Reactivity | The frequency of an
No. . of subjects (%) occurrence of the
skin side effect
(including the itch)
5
1 17 2.9 2/17
2 17 5.9 4717
3 15 6.7 4/15
4 15 5.0 3715
5 15 1 0.0 0/15
6 15 0.0 0/15
7 15 5.0 37215
8 17 44 3717
9 15 1.7 1/15
1o 10 17 0.0 0717
15 As can be seen from the above data. though the effect of
reducing the skin primary irritation was not observed in every
case of employing bisabolol. the bisabolol can be used as an
effective lenitive of the skin irritation at the concentration
of 1 to 2%. ln-addition. since the irritation level of the
2n whole patches was below 10%, these patches are estimated to

possess the safety for the skin irritation. .

. COMPARATIVE EXAMPLE 1

N
o

The TAdhesive lvehietet3])™ prepared in Example 4 was

singly coated on a releasing paper and the resulting material

REPLACEMENT SHEET
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14. A nedicinal patch of aiml. in which the fatty acid of t he

glycerin fatty acid ether is lauryl acid or oleic acid. 15. A
fredi ci nal patch of Claim1l, in which the fatty acid of t he
propyl ene glycol fatty acid ester is lauryl acid or oleic 5 aci d.
16. A nmedicinal patch of daim1l, in which the adhesives contain
one or nore conpound(s) sel ected from4ihe group consi sting of

cel | ul ose ol lL.ene, ol ypropyl ene,
polyethyleﬁg ] S%Fﬁ&eﬂ%e %lﬂcpﬁﬁxﬁghyﬁﬁqﬁtﬁﬂ1m t8 oF6dutE A mono-

Iayered patch.

COMPARATIVE EXAMPLE 2

To the ™“Adhesive?2 vehieletH}™ prepared in Example 4,
ketoprofen was added in an amount of 20X by weight based on
the solid content and dissolved to a concentration exceeding
the saturating solubility. To the resulting mixture,

10 focophero1 of 6% by weight as an antioxidant, propylene glycol
monooteate of 10% by weight as a percutaneous penetration
enhancer and bisabolol of 2% by weight as a lenitive agent of
the skin irritation were added and dissolved. The resulting
mixture was coated on a releasing paper to a thickness of 70um

15 and dried.

PERCUTANEOUS PENETRATION TEST USING

THE PATCHES PREPARED IN EXAMPLES 4-7
AND COMPARATIVE EXAMPLES 1-2

By the same manner as described above in relation to the
percdtaneous penetration test. the patches prepared. in

20 . .
Examples 4~7 and Comparative examples 1-2 were tested and the

results are fisted in Tahle 5.

N
0
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10

oxide. silica, kaolin, talc and titaniumdioxide in an anpunt

of 0.1-30% by wei ght as the organic pol yner and inorganic
substances to irnprove the adhesi on property. 15

10

20

25

-42-

Table 5 : Comparison of the percutaneous
penetration speed of ketoprofen

Patch ) _ -g:?nsxggt::tion Etia::ntion g:xl\::g:ion
. {ug/ca’/hr) (hrs) speed

Example 4 17.7(3.79) 2.78(0.74) 1.97
Etanple-b -16-6(2:-28) 3-HH45) 173

_ Example 6 27.4(2.11) 1.75(1.23) 3.04
Example—7 18-8(3-18) 2:20€0: 79— —2.09
-Example-8- -26-6(216)——1—— - 86(0-F)—|— 17
Example-16 24 78— 2H 085 —— 136
Comparative example 1 9.0(3.45) 3.05(1.05) 1.00
Comparative example 2 22.4(2.79) 1.67(0.68) 2.49

note) Numerals in parenthesis represent the values
of standard deviation.

SKIN PRIMARY IRRITATION TEST USING THE
PATCHES PREPARED IN EXAMPLES 4-6 AND
COMPARATIVE EXAMPLES 1-2

By the same manner as described above in relation to

' the skin primary irritation test, the patches prepared in

Examples 4-6 and Comparative examples 1-2 were tested and

the results are listed in Table 6.
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25

i

10

29

~43-

Table 6 : Result of the skin primary irritation test

The nusber Reactivity The Frequency of an
Patch of subjects {%) occurrence of the skin
side effect{in ding
the itch)
Example 4 13 5.8 2/13
Exemple-6- 13 —5-8 343
Example 6 13 3.8 2713
—Exemple—7 13 00 071

Exampte—8 13 14 0713
Exanple~-10 13 3 213
Comparative example 1 13 3.8 2713
Comparative example 2 13 1.9 1713

0 6 ALG 1997
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Claims

1. A medicinal patch for percutaneous administration of a nonsteroidal anti-inflammatory
drug consisting of

a water-impermeable support;

adhesives comprising said nonsteroidal anﬁ-inﬂammatory drug, an acrylic adhesive resin'\having
similar solubility parameters to said drug, one or more penetration enhancer(s), a water-
absorptive material and optionally a lenitive agent; and '

a releasing film formed on the adhesives;

said adhesives being in the form of multi-layered laminate having two to five layers, of which
each layer has a different water retention capacity which is the lowest in the adhesive layer
contacting the skin and progressively higher in higher layers;

wherein said penetration enhancer(s) is (are) selected from the group consisting of fatty acid
esters, polyoxyethylene derivatives, glycerin fatty acid esters, propylene glycol fatty acid esters
and pyrrolidone derivatives, and is (are) present in an amount of 1 to 40% by weight.

2. Themedicinal patch of claim 1, in which said adhesive resin is polymers of (methacrylic
ester having C,-C,, alkyl groups or copolymers of (meth)acrylic ester having C,-C,; alkyl gro-ups
with hydrophilic monomers selected from the group consisting of monomers containing a
carboxyl group, monomers containing'an amide group and monomers containing an amino
group.

3. The medicinal patch of claim 2, in which the water retention of each adhesive layer is
controlled by regulating the incorporation ratio of the hydrophilic monomer in the

copolymerization reaction. P ———
pe REPLACFMENT SHEET
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selected from the group consisting of a water-absorptive polymer, a water-absorptive inorganic

- substance and a polyhydric alcohol, and its amount is 0.1-40% by weight.

5. The medicinal patch of claim 1, in which said nonsteroidal anti-inflammatory drug is
. selected from the group consisting of ketoprofen, indomethacin, flurbiprofen and piroxicam, and
its amount is 1-40% by weight.

6. The medicinal patch of claim 1, in which said adhesives further contain one or more
compound(s) selected from the group consisting of cellulose, polyethylene, nylon 6, nylon 12,
polypropylene, polyethylene terephthalate, zinc oxide, calcium oxide, silica, kaolin, talc and
titanium dioxide in an amount of 0.1-30% by weight, to improve the adhesion property.

\
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1. A medicinal patch for percutaneous administration of a nonsteroidal anti-inflammatory
drug consisting of

a water-impermeable support;

adhesives comprising said nonsteroidal anti-i'nﬂammatory drug, an acrylic adhesive resin‘;having
similar solubility parameters to said drug, one or more penetration enhancer(s), a water-

absorptive material and optionally a lenitive agent; and
a releasing film formed on the adhesives;

said adhesives being in the form of multi-layered laminate having two to five layers, of which -
each layer has a different water retention capacity which is the lowest in the adhesive layer

contacting the skin and progressively higher in higher layers;

whérein said penetration enhancer(s) is (are) selected from the group consisting of fatty acid
esters, polyoxyethylene derivatives, glycerin fatty acid esters, propylene glycol fatty acid esters
and pyrrolidone derivatives, and is (are) present in an amount of 1 to 40% by weight.

2. The medicinal f)atch of clﬁm 1, in which said adhesive resin s polymers of (meth)acrylic
ester having C+-C,; alkyl groups or copolymers of (meth)acrylic ester having C,-C,, alkyl gro—ups
with hydrophilic monomers selected from the group consisting of monomers containing a
carboxyl group, monomers containing an amide group and monomers containing an amino

group.

3. The medicinal patch of claim 2, in which the water retention of each adhesive layer is
controlled by regulating the incorporation ratio of the hydrophilic monomer in the

copolymerization reaction.
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4. - The medicinal patch of claim 1 or claim 3, in which said water-absorptive material is

selected from the group consisting of a water-absorptive polymer, a water-absorptive inorganic

substance and a polyhydric alcohol, and its amount is 0.1-40% by weight.

5. The medicinal patch of claim 1, in which said nonsteroidal anti-inflammatory drug is

- selected from the group consisting of ketoprofen, indomethacin, ﬂurbiprofen_ and piroxicam, and

its amount is 1-40% by weight.

6. The medicinal patch of claim 1, in which said adhesives further contain one or more
compound(s) selected from the group consisting of cellulose, polyethylene, nylon 6, nylon 12,
polypropylene, polyethylene terephthalate, zincl oxide, calcium oxide, silica, kaolin, talc and
titanium dioxide in an amount of 0.1-30% by weight, to improve the adhesion property.
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ABSTRACT OF THE DISCLOSURE

MEDICINAL PATCHES EX!PEﬁJH%NEJE;ADMﬂﬂsmmﬂHON

A controlled-releasing medicinal patch for percutaneous
administration. which delivers a certain amount of

5 physiologically active agent(drug) through the skin or mucous
membraﬁes 18 disclosed.

More specifically, the present invention provides a
medicinal patch for percutaneous édministratiod. which is
prepared by lamination technique and comprises petcutaneous

10 penetratioﬁ enhancer (fatty acid ester, Do1Voxyeth§1ene
derivative, glycerin fatty acid ether. propylene glycol fatty
acid ester. pyrrolidone derivative), adhesive resin(silicone
polymer. natural or synthetic gums, acrylic resin). drug or
its preéursor and any other additives. |

15 The medicinal patch according to the present invention.
diffuses and delivers the physiologiba?ly active agent -
efficiently to the desired Ilocus through the skin and
minimizes the skin—irritaﬁion due to its preparation method
employing lamination technique and controlling the water

20 retain percentage in the adhesive vehicle.

( no figure can appropriately accampany abstract)

o reomrag .

e v,

llﬁﬁEh“DEE) SH{EET-

J



