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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 topical penetrating of drugs. These
methodé of percutaneous édministration 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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at the desired locus. However, in the method of percutanecus
administration, the efficacy of absorbed drué is ﬁot seriously
decreased by the metabolism in the liver because the absorbed
drug does not pass through the liver first during the body
circulation. Particularly in the case.of non-éteroida1 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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with the difficulty in applying it to various druas. Recause

the skin surrounding a living body surface must serve as a
Earrier 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 po 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-ephance the percutaneous penetration for the skin
barrier itself. According to the investigations reported up
to now, though somewhat pfogress has been achieQed as a result
of the above-mentioned trials, in caée of using the system
frequently or in large amounts, the damage and irritation of
Lhe skin tissue Qn'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
percutanecusly.

However, all of the non-steroidal anti-inf1;mmatorv and
analgesic agents for orail administration generally cagse
several side-effects including gastrointestinal damage.

Therefore, a great deal of attempts has been continued for the
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purpose of administrating the nc_J'n'-*s't‘g'roida] anti-inflammatory
and analgesic agents via vaﬁ?éas'béﬁhway and targe 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, anti-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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penetration of active agent(salicylid¢ acid) by using oleic

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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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
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the difficulty of penetration of the corresponding drug 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
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upper film of a patch. However, these methods also have
defects, that 1is, the skin-irritation may be induced by the
sweat and excretions and the pétch is readily peeled off from
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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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
t.he pressure~-sansitive adhesives compatible vith 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
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concentration of drug in vehicle is adjusted to a level of the
maximum value by selecting, as an adheéjve vehicle, acrylic
adhesiQe 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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(4) Integration from the stratum corneum ﬁo the lower

enidermai tissue:;

(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
wh{eh shows the change of drug concentration at a certain
locus as a function of time.

J/A = - C/X ..... ee-ve-v.. Fick’s the first law

1]
|
—
<
e )
(]
~
x

c/t 2C/x2 treereesssnse. Fick's the second law

1
<

where A = drug-diffuged area
C = drua concentration
0 = (I'li‘l'llft'ltlll coatl i;: ient
J = speed of 5enetration
t. = time(hr)

focation

X
1

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 penetrafr.ion at the normal state(Jd) can be

described byv:
I
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J = ACvKDL
where Cv = drug concentration in the 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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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 polvethylene,
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. ? and ftorm 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 Replace

[T




THIS SHEET HAS BEEN
REPLACED

= ‘A

above the saturation value. i¥f necessafv. together with the
additives such as skin penetration enhancer and the 1like.
The adhesive vehicla(4) 1inh Fiq; 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
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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 amount.(small
amount ) of water, thereby the saturating concenﬁ;ation 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 Lherein, 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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druy 1s aradually lowered and thereby the delivervy of the drug
through the skin is also decreased. Thereaftef. 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 Aaliphat ic: 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]
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acrylate, methyl methacrylate, ethyl mesthacrvylate, buty.'.l
mnethacryiate. isobutyl methacrylate, 2-ethylthexyl
methacrylate. iso—octy! methacrylate, decy]l metﬁacéy]ate. etc.
and examples of thé functional monomers inc[ude monomeft
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 co(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 bdtoxvmethy1 acrylamide, ephoxymathyl
acrylamide and the like; diacetone acrylamide: viny1
pyrrolidone:; dimethyl aminecacrylate, etc..

In addition to the above exemplified monomers for
copolvmerizapion, vinyl acetate, styrene, a-methylstvrene,
viny! chioride. acrylonitrile, ethylene. propyiene. butad%ene
and the like may be emploved, and the copolymers with these

compounds also exnibit good properties. The (meth)acrylic
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alkyl ester as a (colpolvmer 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
1 the present invention 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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like. The water-absorptive substances such as highly water-

absorptive polymers, water-absorptive inorganic substances and

nolvhydric alcohols can be incorporated in the adhesive
vehicle in an amount of 0.1-40% by weight., preferably 1-20% bv
weight. Examplies of the fubbery adhesives which can be used
1 the present invention include natural gum. polvisoprene,
baolyisobutylene., stvrene-butadiene-styrene copolymer, styrene-
1soprene—-styrene connlymer..stvrene-ethvIene/nropyiene—stvrene
copolymer., stvrene—ethYIené/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
resih, coumidrone-indena resin, netroleum resin. rerpene phanol
resin. etc.: an adhes1venéss auxiliary agent such as liquid
noilvbutene rasin, petroleum resin. terpenas phenol rasin, etc. H
nlasticizer such as liguid polybutene resin, mineral oil,
tanolin, 1 1-r3u1(1 ;>r~ fvasanrene,  liauid onolvacrylate etc.:
rofteners: fillers: 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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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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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 compound(s)
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

activibty., 15 predictatite and consitderable influence on
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enhancing the percutaneous deliverv of f.he active agent., and
1s nréferab1v approved by FDA(Food and Dfug Admiﬁistration.
USA ).

The inventors have tested numerous compounds to seek one
or MOre useful comnound(s] satisfying the above requirements
as Gthe percutaneous penetration enhancer and found that
nropylene glycol monolaurate can be used as the representative
one. Another compounds found 0o be useful as the enhancer is
polyoxyethylene laurvi ether. The inventors have also found
that alpha-bisaholo! 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 weilght,,
in addition .0 the component.s tdescribed above,
tocopherol. tocophervyi acetate, BHA, BHT and the 1ike mavy be
opl.ional lv emplaovad as an antioxidant of druqg, oenetraﬁion
enhancer and any other additives and the preservatives such as

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

R

—_—
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added.

The selection o tthe vehicleladhesives )_ for a tane or a
patch preparat.ion is nat specifical ly 11mi£ed.if t.he nqhnsivés
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 selection o the cdrug !nhvsiblhmicallv active agents)
incorporated in the vehicle 18 not specifically Timited if the
drug can exhibit. the noaCUranpous 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.
Flutenamie acid. naproxen. mefenamic acid. Ffenoprofen,
ranciotenax. pircxicam and bha precursors thereof can he used
m Aa safe and effective amount..

Exnﬁnlas ol other druas e lucle an anbtanvretic and anti-
int lammatory agent., a steroildal anti-inFlammahtory agent, a
vasodi lator, a hvpertension 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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anti-~coagulant,, ant.ispasmodic. cerebral circulation or

24

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
the iike.

As the support of a 4ape and a patch preparations. any
supporting material tvpicalily used’ in conventional
preparations can be emploved. Examp les of such supportbting
mataerials Inglude cellulose acetate, ‘ethyl cellulose,
polyethylene terephihalate, plasticized vinyl acetate-
_y1n{lchloride copolymar, nylton, ethvlgne—vinvl acetate
copolymer, plasticizaed poltyvinyichloride, polvurethane,
polvethylene, polyvinylidene chloride, aluminum and the like.
These materials are typicallv used, fpr example, in the form
ol a mono-lavered sheel{ f1lm) or two or more lavyered laminate.
In addition o atuminum, cotron fanric or'nnn-woven fahric can
he also used as the support.

The madicinal patch composition according to the present
invention mav additionally coﬁtain other component.s sucﬁ as 3
fenihive aaent tor alieviatinag the sikin irritation and organic
angd 1noraanic Fillers for the purpose of 'reducing and
nreveniinhug the slin—1reibation and the reterioration of
adhesion property which are  frequent.ly occurred due tLo
incorporating druas and percutanecus penetration enhancers.in
a patch or a tape preparation. Examnles of the lenitive

agent. for alleviating trhe slkin-arritation include bhisabolol,
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camowil te oil, alartoin, glvcerol, di-panteno! 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
terenhthalate. etc. and inorganic 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 ohysiologically 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.
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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.

-
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‘Ketoprofen 10
Propylene glycol monolaurate 10
Tocopheryl acetate 1
Zinc oxide 5
Acrvlic resin A 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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elastic non-woven fabric to produce the final patch.
Example 3

An anti—inf]ammatory/anaigesic composition for
percutaneous adminis vrat1on in ihe form:ﬂof é patch was
prepared by mixing the following &omﬁonents homogeneous'ly

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

Diclofenac sodium 10
Polvoxyethylene (3) lauryl ether 10
Tocopheryl acetate 1
Bisabolol 2
Zinc oxide 8
Acrylic resin Al 15

total 100

note) ! fluid of butyl acrylate-octy! acrylate-acetate
copolymer resin (solid content 48.0%)

Thé mixture was coated on to the silicone treated PET
stripping liner and dried. Thereafter, the resulting
material was combined together with an elastic non-woven
tabric to produce the final patch in the form of a tape.
Example 4

* Adhesive 1

To a reaction vessel equipped with a reflux condenser and
a stirrer, 97.4 parts of 2-ethylhexyl acrylate, 2.5 parts of
methacrylic acid, 0.1 parts of polyethyléne glycol di-
acrylate, 1.0 parts of Benzovl peroxide and 100 parts of ethyl
acetate were added and. under nitrogen atmosphere, the
nolvmerization reaction was proceeded slowly with stirring.

To regulate the polymerization degree. 100 parts of ethyl

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

To tﬁe “"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 solufni lity. 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
poilyethylene 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 vahiclie(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‘sed'-unil‘o.-'mly therein, this
minhure was coatzd on to the silicone nrastad releasging pana-
o a thickness of 40um based on the dried condition ana dried.

Then. the "Adhesive vehicla(d4)” ohtained as above was

Lransterred to a polyester film and the "Adhesive vehicle(3)

ohtained 1 Example 34 was laminated therewibh o produce a
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.patch comprising two-lavered . adhesive vehicles.
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
eplaced
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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 dried. -

Example §

An anti-inflammatory/analtgesic composition for
transdermal administration in the form of a patch can be
prepareaed by miving homngengotis iy the .l"r')}la'\wil'\q componaents

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

—_—
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Ketoorofen

Propyvylene glycol monolaurate
Tocopheryl acetate

2inc oxide

Rubbery resin C'

~total

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

terpene resin
polivhutene
liquid paraffin
BHA
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10
5
2
10
73
100

100

75

20

20

2

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 énii—infihmmatorv/anaIqes1r composition for
administration in the form of a patch can be

transdermal

prepared by mixing

homogeneously the following compohents

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

Piroxicam

Glycerin monooleate
Tocophery! acetate
Zinc oxide

Rubberyv resin C'

Lobrat

st.yrena-butad IPI'IP stytrane hiock copol ymer

1ernen resin
polvhutene
l1quid paraffin
BHA

10
5
4

10

73

i 00

100.
75
20
20

2

/
eet Has Been Replaced

R T



THIS SHEET HAS BEEN
REPLACED

34 | O

The mixture obtained in this manner was coated.on a
stripping paper and dried. ' The 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
Polyoxyvethylene sorbitan monolaurate 5
L-menthol : o : 3
DlL.-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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abdominal hair was removeﬁ by hair ctipper =~ 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
theretfrom. From the Lest solutiion, Lhe noﬁcentfation df
"kebtoproten was dehefmined by High Pressuré Liquid
Chromatouraphv(HPLC).

* Analysis condition for HPLC

. column : Cmu Bonﬂanak lWaters Chramataegraphy, 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
penetrating effect of ketoprofen for patches prepared

according Lo various recines (see Table 1 below) including the
-
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patch of FExample- 1 was determined and the results are
summarized 1 Tabla I 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 . 10
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. 1r.vr'm:wlene glycol monolaurate

4. ‘polyvoxvyethylanet3d) lauryl ether

5. Jalycervl monooleate
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- Comparison of Lhe percutaneous

Table ? .
penaetrat.ing of fact oF_ kot‘.oproFan For
the patches given 1in Table |

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 least four

iRasulhsl

The

3

f.imes,

. % he ratto was calculated based an the

snead of percutanecus penetration when the
content. of ketoprofen was 0% and the
venatration enhancers were not emploved.

percutaneous penetrating effect. of ketoprofen was

increased when the content of ketaproten in the adhesive laver

was 1ncreased

t.o

a concentration exceeding the saturating
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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, atter 3Q minutes,
the leval of the'skin primary irritation was observéd and

estimated according to Lhe followinag grading system.

Grade ne tevel of 1dirritation ,
() Moo o pe e gbal o ron
1 the myntmuan 1rrital.ion
2 A tittle 1rritation (erythema)
3 Severe irritation {erythema. edema)
4 Fxtremaly severe irritation

{ervlhema, edema)
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By using the level of irritation observed, the reactivity

was calculated accordina to the following equation

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 atvcal monaltaurate

2. ‘polvaxvathviena(d4) lauryl ether
3. The contentsi%) of all components are by weight.
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Table 4: Result of the skin primary irritation test

Patch The number Reactivity The frequency of an
No. of subjects (%) - occurrence of the
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 Lhe abovp data. thcm'qh the effect o%
reducing the skin orimary 1rr1LaL1on was not observed 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

whole 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

T




THIS SHEET HAS BEEN
REPLACED

a A AR O

was laminated on ta a polyethylene fitm 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 USIHNG

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 §,
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Comparison of the percutancous
tnat g abion spoeead of ketoprofeaen

fable 45

) The speed of Retention Relative
Patch skin pegetral.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.

SKIM PRIMARY JTRRITATION TEST USING THE
PATCHES PREPARED TN EXAMPLES 4-6 AND
COMPARATIVE EXAMPLES 1-2

By the same manner as described above in relation to the
slkaan pramary arvitation tesl, the pateches nrapared in Examples
4-6 and Comparative examnles 1-2 were tested and the results

are ligkerd in (able 6.
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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

—_—
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WHAT IS5 CLAIMED 18
1. A medicinal patch for percutaneous admiﬁistrﬂtion. 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)
selected from the aroup consistiég 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
functional monomer such as vinvl acelkate
\\
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. A madicinal patethe of Clatm 2, in which the (lacrylic alkyl
asl.ar copolymaer 1s ncorporakbed in an amount nbo\{e HO¥% by

weitaht.

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 N, 01-a40% by weight.

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,
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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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ta. A medicinal patch af Claim 1. in which the fatty acid of
the glvaarin tattv acid ather ia laurvi acid or oleic acid.
5. A medicinal palch af Claim 1, in which the fatty acid of
the propyvylene qlvcol tatty acid ester s lauryl acid or oleic
acid.

16. A medicinal patch ot Claim 1, in which the adhesives
contain one or more compound(s) seleckted from Lthe group
consisting of cellulose, polyethylena, nylon 6. nylon 12,
nolypropvlene, polvyethylene terephthalale, zinc oxide. calcium
oxide., silica, kaol1n} talc and Litanium dioxide in an amount
of 0.1-30% by weight as the organic polymer and inorganic

substances to improve the adhesion property.
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