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MEOlClNAL PATCHES FOR 
PEBCUl"ANEOlJS ADMINISTRATION. 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 
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The present invention relates to a controlled-release 

medicinal patch which continuously delivers a certain amount 

of drugs such as physiologica1·1y active agents through the 

sl<. in or mucous membranes. 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 pe~cutaneous 
·. 

penetration of drug. 

2. DESCRIPTION OF THE PRIOR ART 

It has been Widely used t6 deliver drugs(physiologically 

active agents) through the skin by employing a patch. a sort 

of percut.nne<Hrn ndrnir1iHt.rnt.1nn prepnrntionn. f<>r the purpcHHJ 

of the systemic or tot.1ical penetrating of drugs. These 

methods of percutaneous administration offers many advantages 

over the traditional ora·1 administration of drugs. For 

example, in the method of oral admin.istration. a great level 

of druq is de~raded by the metabolism in the liver prior to 

heinq absorbed into the intestine and exhibiting its efficacy 
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However, in the method of p~rcutane0us 

administration, t~e efficacy of absorbed drug 1s not seriously 

decreased by the metabol.~sm in the live~ because the absorbed 

drug does not pass through the ·1 iver first c;luring the body 

circulation. Particularly in the case.of non-steroidal anti-

inflammatory agents. their 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 svstem which 

overcomes the first-past effect or gas t..roi ntest i na l damage 

induced in the oral admi'nistration and enhances the 

effectiveness and safety of drugs have been widely proceeded 

and, as a result. .penetrating topical 
• 

pharmaceutical 

composit.1ons containing nitro~lycerin, scopolamine and the 

"like became comrnerc·ial ly available. The above de 1 i very 

system offers it~ own inherent advantages associated with the 

continuous and constant releasing characteristics of the druq 

and eliminates the·problem of rapid metabolism induced in the 

oral administration. Moreover, this system improves the 

compliance of a patient whi"le exhibiting the same therapeutic 

effect as in t.he or:-.11 acjndnistration <>f large nrnount:.s, and 

consequently provides markedly increased cohveniences for a 

patient in the treatment <>f disease. 

In the meanwhile, many drawbacks of the aboxe transdermal 

druq delivery system have also been indicated in connection 
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with the difficulty in applyinq i"t to vari<>us druqs. l~ecnuse 

t.he sl<;; n surrounding a living body surface must serve as a 

barrier to the invasion of patho9ens and toxic m~terials. i~ 

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 contactinR ar~a with the skin. have been focused on 

enhancing the diffusion ·.of drugs thro·ugh. and across the above 

mentioned barrie~. Particularly, a great deal o"f attempt has 

been· made to· enhance the percutaneous penetrat.ion for the ·skin 

barrier itself. Accordinq 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 

f~eauently or in lar~e amounts. the dama9e and irritation of 

the sl< in tissue Qt1 wt' i ch the system was applied were st i 11 

lnduced 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 

percutaneous ·1 y. 

However, a1·1 of the non-steroidal anti-inflammatory and 

anal~esic agents for oral administration generally cause 

several side-effects including gas~rointestinal dama~e. 

Therefore. a qreat deal of attempts has been continued for the 
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purpose of administrating the rn;m""'stiroidal anti-inflammatory 

and anci I ges i c a~ents vi a var._·1·ous· p~"thway and 1· arge numbers of 

patches containing percutaneous penetration enhancers employed 

to f aci l i tate the absorption of the drug have a 1 ready been 

formu·1ated. In general, as the penetration enhancer, the 

fo 1 ·1 <>Wing compounds have been used: for ex amp 1 e • sa l i CY 1 i C 

acid, urea, dimethyl sulfoxid~, propylene gl~col, glycerin. 

azon .. and many 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 bee".' reported to serve as a 

penetration enhancer for percutaneous deli.very of· drugs: for 

example, dimethyl sulfoxide (U.S. Pat. No. 3,551 ,554), ethanol 

(U.S. Pat. Nos. 4,615,699, 4,698,062 a~d 4,262,539), cyclourea 

(U.S. Pat. No. 4,667.131) and substituted-aza cycloalkane-2-

one (U.S. Pat. Nos. 3,989,816, 4,316,893 and 4,40~,616). 

U.S. Pat. Nos. 4,557,934 and 4,537,776.disclose topical 

compositions of non-steroidal anti-inflammatory and analgesic 

agents, anti-viral a~ent and any other active agents, which 

contain ethanol. a specific glycol. pyrrolidone. 1-(2-

h~droxyethylJ-aza-cyclopentane~2-one and 1-35% 1-dodecyl 

azacycloheptane-2-one<azont. 

A method of usinq oleic acid, a sort of fatty acid, as an 

usef u ·1 penetration enhancer [See. Cooper, E. R. , J. Ph arm. 

Sci.. Vol. 73 No.8ppl153-1156( Hl84)] has t>een also disclosed. 

Cooper describes a method of enhancing the percutaneous 
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penetration of active agent(sa·licy·1;c acid) by using oleic 

acid of solid phase in various concentrations in the presence 

?f solvent(prop91ene glycol). and also a method of using the 

oleic acid together with other polyhydric 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 significantlv effected 

and enhanced by deterqents. However •. the detergents are 

qenerally reported not to enhance the percutaneous penetration 

of nonpolar molecules. Therefore, coop.er '·s methods teach 

that the percutaneous penetratiqn of nbnpolar·molecules can be 

enhanced bv adding small amounts of :fatty acid, oolyhydric 

alcohofs or alcohols to the formulations. 

Pate·1. et al., J. Soc. Cosmeti"c Chem., 36, 303-311 (1985) 

describe that propylene g"lycol, a polynydric alcohol '"hich has 

been wide 1 y us·ed as a sol vent in the preparation of 

convent i ona 1 percutaneous delivering system may cause the 

skin-irritation and/or sen~itization when the concentration 

exceeds 10 percent. Therefore. it has been demanded that the 

oercutaneous penetration enhancer must primarily show no or 

the least side effect for the skin and at the s~me time, be 

compatib"le with t .. he nercut1aneous delivering system. 

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

patches discloses the use of a percutaneous delivering system 
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of different type which comprises physiolo!=lical ly active aHent 

uniformly disper~e~ in the adhesive layer. According to this 

svstem, the physiologically active aqent is dispersed in the 

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

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 1 ayer and de 1 ·i vered to the desired ·1 ocus of the 

patient. Many other percutaneous delivering systems of 

various types are known and all of them have their own merits 

and demerits depending on the .system by which the 

physiologically active age~t is delivered percutaneously. 

U.S. Pat. No. 4,738 670 discloses a medicinal plaster 

which ~omprises anti-inf"lamm~tory and analgesic aqents mixed 

in polyisobutylene adhesive ·1aver together with a carrier such 

as triqlyceride. The· disclosure of· this patent, however, 

mainly deals with the supporting material of the plaster and 

t1oes not st..at.e whet.her the carr·ier employed can serve as the 

percutaneous oenetr.ation 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 

reHulatinH the absorption of the drug. It is also possible 

to maintain the leve·1 in blood to a constant concentration 

over a prolonqed per.iod by decreasin~ the freauency of 

administration. 

However. it is frequently occurred that the drug 

administ.ration us in~ a patch shows poor bioavai labi l ity due to 
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the difficulty of penetration of the corresponding drug acro~s 

the sl<i n. To.solve this problem, attempts to increase the 

absolute amount of drti~ in a patch to a level of ensuring the 

percutaneous absorDtion of necessary amounts have been made. 

For ~xamole, Japanese Unexamined Pat. Pub. No. 60-185713 and 

U. 6. Pat. No. 4. 031 , U!J4 disclose preparations· for r>ercutaneous 

absorption which comorise drug dissolved in bases fqr patch, 

ointment. cream and the "lil<.e to a level exceeding the 

saturatinq concentration and dispersed in th~ form of 

recrystallized minute particles. If the patch of this type 

is applied on the ski~ surface, the drug dissolved in base is 

absorbed perc;utaneously and then, the drug existing in the 

form of minute particles is gradually dissolved and 

sunpleme.nt:.ed. Accordi·ngtv. it is thought that it is possible 

to deliver larger·amounts of drug across the skin than in the 

eonventional preparations which-contain the corresponding drug 

t:.o a l eve 1 below the· s·at.urat fng solubility. However, in 

practical. the drug existin~ 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 a 1 so 

attempted. For example, Japanese Examined Pat. Pub. No. 60-

51478 and Japanese Unexamined Pat. Pub. No. 62-153215 disclose 

methods f'or enha1,cing the percutaneous absorption of active 

ag~nt bv selecting substanti~I ly water-impermeable fi Im as a 
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However, these methods a I so have 

defebts, that is, the skin-irritatiq~ may be induced by the 

sweat and excretions and the patch is readi Iv peeled off from 

the sld n by the sweat. In order to eliminate the above 

problems. Japanese Examined Pat. Pub. No. 53-33984. Japanese 

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

Pub. No. 56-51412 nr-ooosa that highly supportin~ materials 

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

However. these trials have also failed in delivering 

ultimate.Iv the necessary amount of drug across the skin. 

To reduce the skin-irritation and improve the feeling of 

adhesiveness. methods of employing water-soluble·vehicle such 

as ge ·1 ati n, polvvinylalcohol. dextrin. arabic gum, 

carboxymethyl cellulose, methylcellulose, hydroxy ethyl 

eel lulose, polyvinylpyrrolidonA. sodium alginate. sodium 

POIYacrv·iate and the like have been also proposed. For 

example, Japanese Unexamined Pat. Pub. No. 58-167510 and 

Japanese Unexamined Pat. Pub. No. 64-16718 disclose methods 

for preparinq a pat.ch bv coatinq the water-solub·le vehicle 

containin~ drug and penetration enhancer on a non-woven 

fnbric. 1-loweve' r, ~ ·i nc1~ t.he patches r>i-errn.red by t.he above 

rnP.thodi:; ~how weal< sl<in-adhes·iveness, they cnn not be npplied 

1 nde1>enden t Iv on 1".hP. sl< in Ann must be usecj together with a 

st1cking fabric and moreover, the effect of delivering drug 

across "the sl<in is not sufficient. 
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l"he primary object of the present.invention is to provide 

a percuta·neous de ·1 i veri n~ system which serves useful and 

appropriate functions for percutaneous administration. This 

prfo1ary object of the invention can be accomi:ll ished by 

at.t.aininu the fo"l low·ing deta i ·1ed objects accord in~ to the 

present invention. 

An object of the present invention is to provide a 

medicinal patch for percutaneous administration, which employs 

t.he pressure-sensitive adhesives comr>a ti b 1 e with the 

percut.aneous deliverin~ system and contains. useful 

percutaneous penetration enhancer· and skin-irritation 

inhibit.or. ·whereby 

ca) heins:J in the tyue of the tape which can deliver 

efficient"ly anti-inflammatory and analgesic agents and any 

other drugs across the skin. 

Cb) showing significantly reduced skin-irritation, 

(c) exhibitinq rapid efficacv for diseases such as arthritis 

due to an excellent releasing and transferring property of 

the physioloqicnlly active aqent through the skin. and 

{d) reducinq an unpleasant feeling of.adhesiveness via to an 

excellent efficacy obtained in the least applied area of 

·th~ sl<i-n. 

Another object:. of the oresent invention is to provide a 

medic1nal patch for percutaneous administration. in which the 

This Sheet Has Been Replaced 

I llMU 1111111111Ill1111 · 
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concentration of druq in vehicle is adjusted to a level of the 

maximum value by selectinq. as an adhesive vehicle, acrylic 

adhesive and rubbery adhesive hav~n9 similar solubility 

parameter with the drug. whereby t.he dru~ can be at>sorbed more 

efficiently throuqh the skin due to the increas~d solubility 

ot th~ drug in vehicle. and the adhesion property and skin-

irritation can be reduced. 

Sti1·1 another object, of the present invention is to 

provide a controlled-releasing medicinal patch .for 

percutaneous administ~ation. in which the water-reten~ion in 

the adhesive vehicle is controlled by employing lamination 

techniques, whereby the dru~ can be delivered to the 

1-:oncentration desired through the sldn or- mucous membranes 

more ef1:ect:.ive·I y. 

DETAILED EXPLANATION OF THE INVENTION 

The transderma 1 absorot ion of a drug by the use of a 

patch is carried out based on the difference of the drug 

concentrat.ions bet.ween in a vehicle and in skin of a livin~ 

body. In pr~ctice. the druq is absorbed throuqh the stratum 

corneum by way of the following steps: 

f 1) Di ffus·ion ·in n VP.h·ic le~ 

(2) Integration from the vehicle to the surface of 

straturn corneum: 

( 3 I Diffusion in the stratum c:orneum: 
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(4) Inteqration from t.he stratum corneum to the lower 

er> ·i derma I t ·i sslJe; 

(5) o·iffusion in tile er>"iderm:ic· and derm·ic layers: and 

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

It is !=)enera I I y considered t.hat the process of the 

transdermal absorption of drug is divided into the diffusion 

process and the 1nteQration process. However, in prac:t i cal, 

the co~pl1n~ with the tissue and the metabolic reaction are 

oroceeded simultaneou~ly with the diffusion of the dru~. The 

diffusion can be described and calculated by Fick 1 s the first 

law which shows the relationship between the density Rradient 

and the migratin!=I speed of drug and Fick's the second -law 

~hich shows t:.he chanqe of drug concentrAt .. ion at, a certain 

locus as a furlction of time • 

• I/A= -D C/x .............. Fick's the f·irst ·1aw 

= 2c; 2 ,- " k I CI t I> x . . . . . . . . . . . . . . - 1 c , s the second Jaw 

where A = druq-diffuted area 

C = cjrua concent.ration 

1> •• <1 ·• 1· r u !n ott c:oo 1· r i c; m1 •~ 

J = sneed of penetration 

t = time(hr> 

x = locat.1on 

The skin penet.ratinq effect of a druq is determined. in 

many cases, bv the speed of penetration at the normal state 

n11d the speed of pen~t.rat·.ion Rt. the nor-ma I state( ... 1) can be 

c:fescr-ibP.d bv: 
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where Cv = dr-uq c:oncentrat·ion in the veh·icle. 

K = partition coefficient of the drug 

bet.ween the skin and the vehicle, 

L = effective skin thickness 

A & D = the same as defined above 

In addition. the oenetration coefficient(Kp) can be 

· descr·1 bed by: 

Kp = KO/L 

where K. f> and L renresent the same ns def·i ned 

above. 

As can be seen in the above. it is advanta!=Jeous to 

increase the drug concentration in vehicle to deliver large 

amounts of the druq throu~h the ~kin. ~owever there is a limit 

in the methods presently used. 

Accord i nq t.o t:.he J>resfmt i-nven r:. ion. RS one of t.he means 

to increase the dru~ solubility in the adhesive vehicle and 

reduce the adhesion t>ro1,ert:.y ~nd skin irrit.atie>n, t:.he dru~ 

concentration in the vehic"le is adjusted to a level of the 

maximum vnlue bv sel~ct1nQ And Dreparinq the adhesive havin~ 

similar so"lubi lity parameter with the drug. ·As the most 

suit .. able adhesive for t,hP. above-mentioned purpose, acrvlic 

adhesive~ are inc·luded. The acrylic adhesives provide 

advantai;:Jes in contro 11 inq t,he water retention and the druq 

nolub·i·lit.v in the adhesive vehic"le since they are easy to 

re9u=1at.e t.he incorporation ratio of the monomers to be 
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However. wllP.ll a patch comnr-is"ir'l!1. the above 

adhesives is aoplied on the skin, _the solubility parameter in 

t.he adhesive veh·ic le is chanqed as ·the water· c0nt.ent in the 

vehicle is increased due to the water e"xhalation from the skin 

as compared with that of immedia"tely after the patch was 

prepared. and the satu~ation iolubility of the drug is also 

changed. Conseuuentlv. the solt.ib·i lit:.y of the ciruR shows 

si~nificant diffe·rence with the practical value and at the 

same time. the deliverinq amount of the druq throuqh the skin 

and the adhesion property are seriously decreased. 

To overcome t.hR al1nve-menticined 1Jroblerns of the orior 

R-rts, the ·1aminat.ion techniQue is employed in the present 

invention. And as t:.he suimortC 1 ) in Fi q. 1 anc:I Fig. 2. 

monolav~red· fi Im or l ami riated .. film of polyethylene, 

po I yprc>1>Y I ene. i><> I vet.tw I enP. tereohtha I ate and the Ii ke: non-

woven fabric or cotton fabric is used and if necessary non-

woven fabric-: <>r cott.e>n fabric in t::.he form of a laminate with 

the wa·ter-i mpermeab ·1 e o ·1 ast i c f i 1 rn may be used. As an 

adhesive. the laminated aclhes i ves which r:an b• 1 i Id t.hA adhes iv~ 

laver of the adhesive vehicle(2) in Fig. 1 or of the adhesive 

vt~h·iclest:L4-l in 1-·10. :' anti 1·orm the multilavnr of tht~ 

adhesive vehicle(3l and the adhesive vehicle(4) as denicted in 

Fi~. 2 can b~ used. 

The adhH:sive vehic lei 31 in 1;;~1. 2 laminRtes an arlhesivP. 

comoosit·ion havin!=I hiqher water retention than that of the 

lowP.r layt?.r. ann cont.a1n~ 1·.he nruq inr.oroon~tf~ci in an amount. 



14 

THIS SHEET HAS BEEN 
REPLACED 

' "'"'' \111\1 m1 \i\ tlii1 

above the saturation vnlue. if necessa·rv. toqether with the 

additives such as skin penetration ~nhancer and the like. 

The ac:lhe~ive vehicle(4) in Fiq. 2 has le>wer- water rel:.ention 

than that of the upper layer, em~loys an adhesive having high 

dru~ solubility. and conlf:.ains the drug incorpora·ted in an 

amount above the saturation value as is in the upper-layered 

adhesive vehicleC3J together with the skin penetration 

enhancer and any other additives. 

In addition. the druc.i 'can be <~<>nt i nuous I y de Ii verecl in A 

constant amount transdermal 1 y through the skin or mucous 

membranes by lam1m~tin!=I fU>r>roi>riAt,elv the r>tural numhers of 

the adhesive vehicle(2) in Fig. 1 as is in the laminated la~er 

of the.adhesive v.ehic:lef~Jl And the adhesive vehic'le14l in Fig. 

2. At this case. the adhesive vehic\le(2) should be selected 

from thosf! whic-:h can fc>rm t.hP. m1.1lt.ilavc.:1r to serve the same 

tunction as the adhesive vehicles(3.4) in Fig. 2. 

The releasinq fi lrn(fi) in 1::1q. 1 and 1=iq. (2) is consisted 

<>fa relAasing oaper and a releasing film incorporated.with 

81 licone- or fluoro- releasinq a~ent. To describe in detail. 

in case of intend in~ to de Ii ver the drug in large amounts 

t.hrouqh the sl<in. ·the. r·1flh1=ii=:ivc;, veh·ic:lf.~ hav·inu low water 

retention is introduced in the lowest layer contactinq with 

t.hP. sl< ·1 n to nri=!vl:int t.IH;} rfC.:!f:reasP. of t:.hf~ dnJo so I ut> i I i tv and 

the adhesion ore>nP.rt.y duP. t.o the water exha'lation from the 

slnn. and the ac1tH~s·1vP. vehicle hav·in~ hiqh wa"l:Br ret.ention is 

·1 n r-.r-o<fuce<.t as t.l1e. ·1 <1 ye r !='Oes un upper one. Accordingly, when 

------
libiID1il1llBJli 
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the patch is applied on the skin, as th~ water exhales from 

the sk·in surface. the water is transmitted to the u1>PP.r layer 
.. 

t.hrouqh the adhesive ·1aver, and the lower adhesive layer 
. . 

contactin~ with the sl<in cont.ains only a ·fixed arnount(small 

amountJ of water, thereby the saturatinq concentration of 

overal I druq and the physical ~roperti~s of the adhesive are 

maintained constant.Iv And the side effect.s for the f;l<.in due to 

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

t.h is way., the de ·1 i very of the drug through the skin is 

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

cotton fabr·ic or anv C>ther air-permeab'le plastic film. the 

deliverinq efficiency of the dru~ can. be reoulatec:f to t.he 

maximum leve·1 by ·1ami.nating the suoport or controllins:i its own . . . 
water-pArm~Abi l1tv. Bv emnlovinq the,above-rAqulAted suooort 

tor t.he l.lr-t=!parat.ion of- a medicinal pat.ch to deliver a ·1arge 

amount <>f the druq 1>ercutaneouslv. a favor-able result can be 

obta1ned. 

AlternRt1v~lv. in r.ase of ·intenrJ"inq to obt.ain a burst 

eft"ec:t. by deliverinq large doses of dru9 tl1rou!=1h the skin just 

aft.er appl1catinn. thF:! adhesive vehicle havinq the desired 

level of water retent1on is selected as the adhesive layer and 

\'lhP.n app Iv i nq th1:i above 

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

delivered t.hrough the skin just after a1>D"licat·ion due to the 

hi~h concentration· of the drOg. However. as the adhesive 

vell"icle adsor-lls the water <H l".llP. Bldn. thP. sc)lubi litv of the 



16 

THIS SHEET HAS BEEN 
REPLACED 

\ \U\I\\ \Ill\\ \\\I \i\ \II\ 

'• ... , ..... ·. . . ... ·~< 

dru~ ·i~ !=lr·adual ly lowP.1-ecl and t.hP.rehv the del iverv nf the c1ru~ 

throu~h the skin is also decreased. Thereafter, when the 

absorption of thP. wat.ur- r-each the· normal state. on·1y a 

constant. amount. ot the dru~1 is appror)r:icit.1-1ly del·ivered throu~Jh 

the skin and the r~le~se of the druq is con~rol led. 

The laminat.·inn number of the above adhesive vehicle is 

tvoical ly 1 to 10 IAY~rfsl. preferahlv I to 5 laver(~). The 

thickness of each lay~r is tvoicallv 5 to 150µm, preferably 10 

t·.o HJ(H.nn. And l.h•=i t.t11 clcnP.~s <>f the ovAra 11 adhesive vehicle 

is t.yoicallv 3 t.o 200um. nreferably 50 to ·SOO~tm. 

lhP. arlhAi:;ivF.1 rf'!~"ll'IS :=:ur.t-1 l!IS ~·111con"' nolvmr:tr. nn1·.ural nr 

svnthet.ic qums, acrvl·ic resin and the· like may be used as· the 

adhes·iv£~s: r·osin ref>Hl, nolvtenJEmFi rP.s·in. petroleum res·in. 

terpen~ phenol resin and the lik~ may be used as the 

adhes1veness-confer-rinq aqent: and the plasticizer. filler. 

antioxidant and the like mav be ontionall~ emnloyed for the 

prer>arat, ion of a mf.?d H:: i tHl I patch :;c:crJrcl H1q to th1:1 present 

1 nvent., on. Particularly as the acrylic resin. an ~dhesive 

1rnP.thlar.rv1·1r nll<vl P.~l·.er havu'lq ;::ilkvl qroun ::ind/or thP. 

pnlvtnP.r of Crnet'.hlacrvlic all<yl est.er havinq CJ-c111 a"lkvl qroup 

w1th fl1l·fP.re11t. h.1nr:t."1on::11 nionorner- such ;:is vinyl acetate mav be 

hutv I acrv late. isobut.v I ncry·lat.e, hexvl acrylate. octyl 

acrv I atP.. 2-P.1·.hv I hP.x v I ncrv I a tf!. i !":C1-or.tv I ac r-v I ate, decv·1 

fH-:rv I et te. ·i sodec v ·1 acrylat.e, I aur·v I acrv ·1 ate. st.earv ·1 
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Acrylate, methyl m~thacrylate, ethyl methacrvlate, butyl 

111f!l".hacry I at.e. isqbutv I met hac rv J .a t.e . 2- eth y_H1exv I 

mHthacrylate. iso-octyl methacrylat.e, decy1 methacrylote, etc. 

and ex amp ·1 es of the funct i ona I monomers inc\ ucle monomer 

containing hydroxy group, monomer containing carboxyl group, 

monomer containing amide group. monomer containin~ amino 

group, etc •• Examples of the monomer containing hydroxy 

~roup include hydroxy alkyl(methJ acrylate such as 2-

hydroxyethyl Cmeth)acrvlate, hydroxyproovl (m~th)acrylate, 

etc •• · Examples of the monomer containin~ carboxyl group 

include a-B unsaturated carboxyl acid such as acrylic acid, 

methacrvlic acid and the like : maleic mon~ alkyl ester such 

as butvl malate and the like: maleic acid; fumari.c acid: 

crotonic acid, etc .. and anhydrous maleic acid can also form 

the same type of co(oolymerJ as the maleic acid. Examples of· 

the monomer ·cont.a in ·i nq nmide group include alkyl 

(meth)acrvlamide such as acrylamide. dimethyl. acrylamide, 

d 1 ethyl acry I amide and t.he ·1 iJ<e: a "llw 1ethy1methyl0·1 (me th) 

acrylamide such as butoxvmethyl acrylamide, ethoxymethyl 

acrvlamide and the Ii ke: diaGetone acry I amide: vinyl 

oyrro"l1done: dimethyl amin0acrylate, etc .. 

In addition to the nbove exemplified monomers for 

copo1vmeri7.11t.ion, vinv·1 acet~ate, styrene, a-methylstvrene, 

vinyl chlor1de. acrvlonitri le, ethylene. propylene. butadiene 

;311d t:IH! "lil<a may be E!lllPlnved, and the coi>o"lymars with these 

conu>outHI~ C:t lso c-:xtntiit ~ood proriertiE!S. The < mo th ) a cry I i c 
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component is rreferably 

incorporated ·in the adhesive in an amount above 50% by weight.. 

For the purpose 0¥ increasin~ or decre~sinq the WRter 

retent.1on of the adhesive vehicle, in case of employing 

acry Ii c resin. thP. wa1.er ret.ent. ion can be requ I ated by 

co po ·1 vme r i z i n Q hydrophilic me>nomer, monomer containing 

carboxyl group, monomer containinq arrride qroup, monomer. 

containing amino grouo and the like, and in case of employinQ 

rubbery and silicone res"ins, the water retention can be 

regulated by incorporating the.vehicle with an adhesiveness-

cont=errinq aqent or ol~hHr arfd"i tiVE!S. As Rn altern~tive mean. 

the water ret.ent1on of the adhesive vehicl.e can be also 

re_qtj lated by emplov1nq hiqhlv water-absorptive resin. 

nolv~vctric: alcoho."ls·and water-absorotjve inor~anic substances. 

F.x arnn I t!S of t.he h 1 uh Iv W<i te r-a bsorn ti VP. DO I yme r 1 nc ·1 ude 

mucooolvsacchar1des such as hvaluronic acid, chondroitin 

su I fate. derrnat.an su 11:atA and t.he I 1 l<.e: hi qh I y water-

absorptive polvmer having a ·1arge number of hydroohi l ic ~roups 

1n molecules such as chit.in. chit.in rlerivat·ives, starch and 

carboxy-methvlcellulose: and semi-synthetic and synthetic 

hiohlywater-absorp·t1ve res1n of nolyacrylic. polyo.xvethylene. 

oolvvinyl alcohol •. and o<>lvacrylonit.rile homo- or cooolvmer. 

1-:xcunples o-f" t·.fle watAr-al.1sornt1ve inorpan·ir. substanc:es useful 

H'I the ti resent. invention inc ·1 ude oowde red s i 1 i ca. zeo 1 i te. 

Exam1> I ~H~ of" thr:1 !)()I yhyc:fr i c: 

alcohols lnclude oroovlP.nP. qlvcol. qlyc:erin, soi-bit.al and the 
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like. The water-absorptive substances such as hiqhly water-

absorptive po I ymArs, water-absorpt.i ve i nor9an1 c substances and 

oolyhydric alcohols can be incorporated in the adhesi~e 

vehicle in an amount of' 0.1-40% by weiqht, preferahly 1-20% by 

weiqht. Examoles of the fubberv adhesives which can be used 

1n the present invention include natural ~um. oolvisoorene. 

on Iv ·1 sobutv I ene. Ht.vr.=i11l~-butadiene-stvrene copo·1 ymer, styrene-

iAoorenP.-stvrene cono I vrner. stvrene-et:.hv I r.-me/oropyl ene-st.vr.ene 

cooo 1 vmer. stvrene-ethvlen~/butylene-stvrene copolymer. 

oolyvinyl ether. oo I yuret.hane. polvbutadiene, styrene-

butadiene cooo.lvmer. styrene-isoprene copolymer, styrene-

i scmrene-huty 1 ene b I ock c:opo I vmer and the Ii ke. As the 

s 1 1 i cone . resin adhes i ve.s, . s i 1 i cone gum such as oo 1 yor~ano 

s, I oxane can be usP.d. 

If necesr,arv, VH.rlOll!"l- ndd1tivef;. for exnrnr> I e an 

adhesiveness-conferr-1nq aoent such as rosin resin. oolyteroene 

n~s"lt1. cmirnHrone-in'I""'~ resin. r>P.t.roleurn resin. t.ernene phP.nol 

resin. etc.:·an adhes1venes~ auxiliary aqent such as liQuid 

1H> I y bu t.P.nP. n~s·i n-. 1Je I·. ro I ~um resin. t.e n:>Ell"IF.! oheno I reR in • etc. ; 

nlARt.1ciz~r such as liaiJ"id 0·01ybutene refdn, minera·r oil, 

I ClllO I 1 ll. lic111ic1 nolvacrvlat.e etc.: 

~of·t~eners: ·ti I l1;irs; ~lll<1 a11t.·iox1dr:mt~ may be addEHi to t.he 

art hes ·i ve veh 1 c I e. 

The present invention provides pharrm:iceut.ica I 

rH·eparat.ion- in the form o·f a transdermal de I ivery svstem which 

co11t·.a1nR r.1hvsiolnqical Iv ac1·.1vP. aaents <:J·1sperserJ or rfisRolver1 
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ln a CP.r1·.ain prASSlli-t:i-senr,;itiV(-!. adhP.Sive l<lYP.I". rhf~ 

oressure-sensit1ve, adhesive layer is characterized in 

containing a spec1f ic percutaneous penetration ~nhancer and 

this enhancer is characterized in not decreasing the original 

adhesion power of t.he pressure-sensitive. adhesive lnver. 

Any other additives mav be optional lv incorporated in the 

acJhf:tsive layer t-.o obt-.n·in n1"I inll)r(')ved adhesirm 1wcmert.v. 

Examoles of th~ Percutaneous oenetration enhancer 

t.yrd ca I I y usP.d for 1 m:rea$ i nq 1".hP. t.ransde rma I de 1 i varv of the 

orua 1nc·1ude dodecvl sultoxide memo- or dimethyl acetamide, N-

1'1..,riroxv a1·.hvl l;:\1':t:.1flP.. h1ah~r· f;it·.t,y Acid Etst:ar·. salicyl·ic 

ac1d. ROrb1tol. urea, qlycerin, squalene. squalane. acetylated 

lano1·1n. cetvl laurat.e: olive oi I, ca~t.cir oi I. laur•ic acid. 

o le1c a·c1d. laury I a lcoho I. oleyl alcohol. et.hoxystearvl 

fat.t.Y acid ester. fattv acid mono- (or di-r ethanolamide. 

~i-.twlene ~lvr.<>I mono ei·.hvl et.her, polvc1xye·t.hy"lene alkvl ether. 

oolyoxyethvlene alkyl ester, polvoxvproovl·ene a"lkv·1 ether. 

orooylene glycol mono( di J a I l<y I est.er, oroDvlene ~lycol 

monolAurat.e. 1::to I voxvetJiv I ene l aurv·1 ether, r>vrro Ii done 

ciµ,1-·iv:it:.·1vr~ :irHJ t.he I 1l·P. 

inventors "f ou nr:l thAt. ·t·.he nercutaneous 

nMne~rnt1on eff1c1encv of the druq can he mnrkedly increased 

tiv enin I oy ·i nq u·re nerc:utani=ious nenet.r~ t. 1 on enhancer such as 

po I voxyethy lene de·ri vat 1 ve. py rro 1 i done derivative and the 

I ·1 ke. l t. has bP.en a I so founcJ thr.it the above increased 



21 

penet.ration ei'f i c i enc:~ y by en)P I OY i nq the 

THIS SHEET HAS BEEN 
REPLACED 

'. \~µ\~\\\'II\\ \\\I \I\ \Ill 11.:i~I~ ,I 

enhancer is 

~t1~ect1vely exhibited narticular"ly in relation to the non-

steroidal anti-inflf:1111111At.orv and analqesic am~nt such as 

ketoorofen. TtlUs. in one aspect of the present invent ion, a 

med1cinal patch composition for percutaneous administration 

which comprises the vehicle containing one or more comoound(s) 

se·iect.ed from t.he qroup consist.in~ of fatty acid ester{for 

e~amole. methyl ·1aurate. isopropyl myristate). oolyoxyethylene 

derivative. ~lycerin fatt~ acid es~er. propylene Qlycol fatty 

acid derivative. pyrrolidone d~rivative and the like as the 

OP. rcut.ane<>us nenet·.nH. ·1 on i:1nhr.-tnl-:er in 1.hr-i pronort. i cm of t t.c) 

:rn% by we1qht of the overal I veh·icle, and ohysio"logically 

act1v~ aqent is provided. 

To hP. rec:oon 1 zi:1rJ ~s ~m usefu I P.~rcutanP.ous oenetration 

~nhancer. several reouirements are demanded. Particularly 

important requ1remP.nl".s are RS follows: 

1 t. shm1 ·1 c;t be a de rma to 1 og i ca 11 y accept.ab 1 e 

comoound which c10es not. induce the r>rimnry irrit.Rtion or 

Rens1tization when Rnolied on the skin: 

~econd. it should rn1scible w1th th~ vehicle and Active 

nq~nt 1n the oercutnn~ouR d8l1very system. If the enhanc~r is 

rHact1ons desl:.rov1nc1 or arr~stinq the ntwsio"loqica·1 activities 

n1· t.ho act·.ive aoont r11~1v t)e or.curred: 

t.h ·1 rd. it :~hc:iu Id nn1.. oossess it~ own oh A rmnco 10~1 i cal 

act ·1 v ·1 t.v. 1!'; pr-e<111·1".;it·itp anrf cons·•c1P.rnhle ·influence on 
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is nreferably appr~~e~_.bv FDA(Food and Dru~ Administration, 

USA) • 

The i f'.\Ventors haVf~ t.es~.P.cl numerous compounc1s to seek one 

or more u.Refli"I comnoundC s) satisfyin9 t.he a.bove reclui rements 

AS the oercut.aneous oenetrat.ion enhancer and found that, 

nroov Jene q 1 vc:o I mono I aurat.e can be used as the renresentative 

one. Another compounds found to be us~ful as the enhancer is 

oolyoxvethylene laurv1 ether. The inventors have also found 

that alpha-bisaholol ~mono bisaholot. camomi I~ oi I. allantoin 

and d1-oant.eno·1 is the most, effective agent as a lenitive 

Hg~nt for decre~~ino the skin pri~arv itri~a~ion. 

1·h~ safe a~d etfective amount of nhvsioloqically active 

, nven t. ion means an amount to nrovide 

t.tier ao.eu1·.1 ca I Iv 1:1 t''f P.C:t i VP. I eve. I ·in blood and/or 

thP,raoeut.1ca1·1v e·f'fective tooical concentration by the 

transderma I de I 1ver"'1 nq mnttl<><L 

fhe ·i ncorporat.1 nq amount. of these 1>ercutaneous 

oenetration enhancer is 0.1 to 40% by weight. oreferablv 1 to 

ln ;:icli:I i 't. ·j on "t.o 1.hF! COITil)()l'\fH'lt.s desc:r i l1en aoove. 

tocooherol. tocophervl acetate, SHA. BHT and the like mav be 

ont·1onal Iv emplovAcl as an ant·1oxidant. of druc;:i. r>enetration 

enhancer and anv other addit,ives and the preservatives such as 

~t.hv I nc:1rahP.n. 1111.?.t.hv I narahP.n r1nci tu.rt.v I JH:irahen mnv be a I so 

--
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can mai.ntain the a.dhenivHnHss "fnr ~ Iona nP.riod ot· 1·.irne a1: the 

normal tA~neraturft whPn the nrenaration i~ aonliecl on the skin 

f;Ur 1· ~r:e. 

rubberv and silicone reRins. Tvoicallv. acrylic nnd rubbery 

rP.t~ ins a.rP. emn I ov"'rJ. 

J hP. SA IP.Ct 1 on 01· th~ rtruq I ohv~ i o I r-11:1 i <:r-i I Iv c:1c·t. i ve aqent::.i:; l 

1ncoroorated in the v~h1cle lS not soecifical Iv limited if the 

tnP.t.hon ot t.ran~clerrnul adm1nistration and also its solubility 

VPhlr.Je lS As non-~t.e.roid::tl rkuqs. t.h~ 

1>hanm:1col<H11c;nllv e1·1·i~1-:1·.1vE~ r:ornnn1JnrJ ~HIPr.1"<~<1 1·rn111 1".he qroun 

cons1~·t.111q ot met.hyl sar·icvlate. sa·ricv"lic: r-ic·id. ibuprofen. 

l<~~r·.cnu·<.'l""!ll. t· I 1.1r·h 1rir·r·t •~t1. 

t l11tf:~n:-lm1c ar:·id. mP.fenamic ac, <1. ·fenc>orofen ~ 

u1t rmumat.orv ;1qent. n st.P.ro1d<1"I anti-inf IAmmnt.ory agent, a 

an1·.1-hvoert.enl':1vE~ r.'aPnt .. an ant.i-couqh and exriecton:'lnt. a~ent. 
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metabolism improving aqent .• -an anti-~epressant. an anti-

anx i et.y aqi::int. an ant l -hvrie rq l vc.emi a. I bcfl I anesthetic ·or 

anti-ulcer aqent. an Flntu·heumatic and antiarthritic agent and 

1".he. Ii ke. 

As the support of ~~ape and a pHtch preparations. any 

~urmort i nq rnR te r i a ·1 tve>ica1·1y used in convent~ i ona 1 

ExRmpte~ of su~h sunnortinq 

ma t.e r 1 a I s include cellulose acetate, ·et.hvl cellulose, 

i>o I yet.hy I ene t.erAph"l.ha I ate. plasticized vinyl Acetate-

. v1n':'_1.c:h loride copcJ I vme r , nylon, et.hvlene-vinvl acet.at.e 

r.ooolymer. plast1c1zP.d nolyvinylchloride, polyurethane, 

oolvethylene, polvvinvlidene chloride, aluminum and the like. 

fhef;e ma1'.Ari a Is an~ t . .,,,) 1 C.f\ I Iv uierf. for- A><arnr> 1 e. in the form ·. 
nJ· n mono-laver-ecl ~heP.l".C f1 lrnl or two or more ·1avered ··1aminnt.e. 

Jn add1t.1on t.c• alur111nu111. r.ot.t·.c)n f;:.ibric or non-wC":-ven f:::lhric: can 

I 1P. ::i I SO IJf;f?d FIS l:he f~Uf"ll)(H" t. 

Thf';! 111t-1i:.1 i <: uia I pa t.<:l"l t":ornnos it 1 on accord i nq t.o t·.he present 

1nvent1on mav t:1c1<11t1on~1l lv contain other comr>onents such as a 

lernl".1vo ~n~nt tor al IPv11;1t.-.r1a the sldn irritation and orqanic-; 

~HH1 ·rnor.aan·ic 1=;11en; for the pun>ose of reducing and 

incon>orat.·in~ druqs and ni:H·r.utaneous r>enetrat.ion enh8ncers in 

a natch or a t:ane orenan.1tion. Examn les of the lenitive 
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ca.moirnle o·il. alarito1n, qlvc::erol, cii-pantenol and tile like. 

·1 hese a~ents may_ be present in an amount of o. O 1-10% by 

we1~ht. preferably u. 1-~% by wei~ht. 

Examples of the organic and inorganic substances which 

may tle emr>loved to imt>rove the adhesion nrcmert.y include 

orqanic hi qh-mo ·1ecu1 ar particles such as cellulose. 

nolyethvlena. nylon H. nylon 12. polv1>r<>1>vlenP.. P<>lvethylem~ 

terenh t.t1a ·1 a t.e. et .. c. and ·j nor!=lan i c subr. tances such as zinc 

ox ich~. ·ca Ir: i urn oxide. R i I l ca. lu:to I in. tn I c. ti tai1 i um m< i de. 

9tC •• These organic and inor~anic substances may be present 

H\ an amount ot o. 1-3n~ bv wei~ht.. preferably o.-10% bv weiqht.. 

l"he concent.rat.1on of the ohvsioloSlicallv act.ive as:1ent 

1ncoroorated ·in the adhesive laver may from to 40% bv 

we1qht. orefer.ab"ly from fi to·35% by w~ei~ht. more preferably 

from 7 to :-JO% bv we 1 qht of the sum obtained by add i nq the 

we19ht of t.he act1ve a~ent to the weight of t.he adhesive 

veh1cle. 

As c:an bP. seP.n from -t.hP. abovP. description, t.houqh the 

~AtUrR"tinR concentrat.i<>n of the ohvsiolo~1ica.1·1v active a~ent 

Vftr1P.S d1=!f't=!nr:JH\O on t.ht=! c.nmpos1 tion ot' t.hP. F.tdh1?.sivr3 l#'iver. it 

•H dq~irabl~ t.o incornorAte the ohvsioloqicallv Rct.ive agent 

;.v'fhes l ve I ::1 ver cons 1 ~~ti rH1 of various comoos it ions. 
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BRIEF OESCRIPTION OF THE DRAWINGS 

Fi~ is the cross sectiona.I view of a release-

contro 11 ed, mono-layered ·patch for percutaneous 

administration. 

Fig 2 is the cross sectional view of a multi-layered 

patch for percutaneous administration according to the present 

invention. 

Fig 3 shows qraphs reoresent i nQ the change of the 

percutaneous delivering ~mount of drug as a function of· time 
, 

when the nercutaneous cle Ii very system acr.ord i p~ 1~0 the present 

in~ention was applied on the skin of a guinea pig . 

. fREFERREC> EMBODIMENT Of. THE INVENTION 

The present invention wi l 1 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 is properly 

delineated in the accompanving claims. 

Examp'le 

An anti-inf I nmmat.orv/ana ·1 qesi c comr>os i t. ·ion for 

t·.rRnsdermal administration in the form of a patch was preo~r-ed 

by rid xi nq homogeneous Iv the f· o I I ow i nq comoonen t.-s. 
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·Ket.oprofen 
Propylene glycol monolaurate 
Tocopheryl acetate 
Zinc oxide 
Acrv·1;c resin ·!'- 1 

total 

10 
10 

1 
5 

74 

. 100 

note) 1 fluid of butyl ~crylate-octyl acrylate-vinyl 
acetate copolymer resin (solid content 48.0%) 

The mixture was coated on to the s i Ii cone treated PET 

stripping iiner, left stand for 20 minutes or more at ambient 

temperature and dri~d for 10 minutes or more at go·c. 

The ~esulting material having SOµm thickness based on the 

dried cond it.ion is then co111b i ned together with an e I ast i c· non-

woven fabric to produce the fin~I patch in the form of a tape. 

Exarnp le· 2 

An composition for 

nercutaneous administration in the form of a patch was 

nreoared by mixing 11omoqFmeouslv the fol lowing components 

~ccord1ng to the ratio(% by weight) indicated below. 

Iru10G1 n 
G ·1 yce ro ·1 rnonoo I ea te 
Tocopheryl acetate 
Zinc oxide 
Acrvl ic ·resin s1 

t.ota I 

1 () 
10 

1 
5 

75 

100 

note) 1 fluid of vinyl acetate-resin polymer 
(solid content 31.0%) 

The resu It i n!=l rn ·i ><tu re was coated on to thP. s i 1 i cone 

tr·eat.ecJ releasing naoer, dried and combined to~ether with an 
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elastic non-woven fabric to produce the final patch. 

Example a 

An anti-inf lammatory/ttnalgesic comi:)osi"tion 
... . .. 

for 

nercutaneous ~dminis~ration in th~ for~ of a patch was 

prepared by mixing the fol lowing components homogeneous·ly 

according to the ratio(% by weigh~) indicated below. 

Oiclofenac sodium 10 
Polyoxyet~ylene (31 laurvl ether 10 
TocopheryJ acetate 1 
Bisabolol 2 
Zinc oxide 5 
Aery I ic resin A1 75 

total 100 

note) fluid of butyl acrylate-octyl acrylate-acetate 
copolymer -resin (sol i.d content 48. 0%) 

I 

The mi x~ure was coated on to th.e. s i 1 i cone treated PET 

stripping liner and dried. Thereafter, the resultin~ 

material was cornb"i°ned together with an elastic non-woven 

tabr1c to produce the final natch in the form of a tape. 

f-xample 4 

* Adhesive 1 

To a reaction vessel eauinoed with a reflux condenser and 

a stirrer. 97.4 parts of 2-ethylhexyl acrylate, 2.5 parts of 

methacrylic acid, u.1 parts of polyethylene qlycol di-

acryla~e, 1.0 parts of benzovl peroxide and 100 parts of ethyl 

acetate were added and. under nitrogen atmosr>here, the 

polymerization reaction was proceeded slowly with stirring. 

To reHu·late the noly.meH·ization deqr-ee. 100 parts of ethyl 
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acetate was added to the reaction mixture slowly during the 

polymerization reaction, and the reaction was conducted for 9 

hours. The polymerization degree was 99.9%. To the 

resulting polymer so·lution, an appropriate amount of ethyl 

acetate was added to adjust the so·1 id content to about 40% bv 

weight. 

* Adhesive 2 

Under the sam~ conditions as described above, the 

cooolvmerizat.ion reaction was carr;ed out by employing 70 

parts ~f 2-ethvlhexvlacrylate, 10 parts of ~crylic acid, 1.0 

parts ot benzoyl oeroxide (BPO) and 20 parts of vinyl acetate 

and addin~ ethyl acetate thereto. 

rhe oolym~rization degree was above 99.9%. A lumimim 

acetate(200rpm) wn.s also Added to obt,ain self.-curat>le product. 

Tot.he resu .. lting polymer solution, ethyl acetate was 

added in an appropriate amount in order to adjust the solid 

content to about 40% by weight. 

* Pr~oaration of an "Adhesive vehicle(3)• : 

To t.he .. Adhesive 1 ·· obtained in t.he above. keto1)rofen was 

~drled in ·nn amount of 20% bY weiqht based on the solid content 

and rJ·i:~~olved t~hen'!in to a concentr::ition exceedin~ the 

l"he resl• It. i nq mix t.ur-~ was cc>a t.eci on to the s i ·1 i cone 

treated releasinq paper. At this time, the coating amount 

was ad.i us t.ed thF.tt coat i nq thickness of !iOµm base cl on the dried 

condition was obtained. 
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* Preparation of an "'Adhesive vehic"fe(4)"" : 

ro the ··Adhesive 2 ·· obtained in the above, drug was added 

Hl an amount of 20% by wei~ht and di"f.~solved tt1erei11 to a 

concentration exceeding tf"le saturat.inq solubi I itv. The 

resulting mixture was coated on to the silicone treated 

re I easing paper to a thickness of 30µm based 011 t.he dried 

condition. 

The "Adhesive vehicle(4)" was first transferred to the 

polyethylene film and then, the "Adhesive vehicle(3)" was 

laminated therewith to produce a patch comorisin9 t.wo "layers 

of adhesive vehicles 3 and 4 as depicted in Fig. 2. 

Thereafter. the patch was dr1ed bv leav1nq stand Mt the normal 

~emnerature for 15 minutes and then at 9o·c For 10 minutes. 

:ic Pr"er>arat1on of the "'Adhesive v?.hiGl9C4J"" 

To ttie "ArJhesive( 1 )" obtained in Example 4, ketoprofen 

was added in an amolJn t of 20% by we ·i qh t. baseci on the so 1 id 

cont.ent and dissolverJ therein to a concentration exceeding the 

saturatinq solubilitv. 

Aft~r· hyaluronic acicl r>owtler of 5% by W<?.ight was added to 

r.i11"'! n~sultin~1 mixt.un~ ~trill dtSJlersed ur1if·orn1ly t.11en~in, t.hi!; 

to a thickness of 40!Jlll based on the dried condition and dried. 

Then. the ··.A.ot1es1ve veh·1cl1=!(d)"' obtained as n.bove was 

t.ransfP.r·red ton po Ivester fi Im and the ""Adhesive vehicle{3)"' 

c1 t·1t.<11nP.r:I 111 Example 4 1·1As l~m1nated th~nnv i th l:C1 produce n 
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To ~he ·Adhesive(1)" obtained in Examole 4, ketoprofen 

was added in an amount of 20% by weight based on the solid 

content and disso"lved therein to a concentration exceeding 

saturat.ing. solubility ... To the r-esult.i119 mixture. 

nolyoxyethy1ene(3) lauryl ether of 30% by weight as a 

percutaneous penetration enhancer arid tocopherol acetate of 

0.5% by weight as an antioxidant were added and dissolved. 

Then. colloidal si"lica of 3% by w~ight. was incon>orat.ed to 

improve the decrease of adhesion property due to the addition 

of the percutaneous penetration enhancer •. 

The adhesive vehicle obtained irr this manner wa·s coated ·. 
on to a releas1n~ naper to a thickness of 60um based on the 

dried condition and dried. 

* Prepaiation of an "Adhesive vehicle(4)" 

To the "Adhesive(2). qbtained in Example 4, ketoprofen 

was added in an amount of 20% by weiqht based on the solid 

content and dissolved to a concentration exceeding the 

sat.uratinq solubi litv. Ar=t:i=ir i:iolvoxyethvlene(3) laur-vl ether 

nf 10% hv weiqht w~s Jldded to the mixture ns a oercut.aneous 

Denet.ration enhance.r. tc1copl1F.H"Q I f:lcetate ol' o. S'h IJY we i c1ht was 

also added and dissolved as an antioxidant. The resulting 

rn1xt.ure was c::out:.E~(1 on t,o a n~ leAs·inq J>UJH:?f" to A th icl<ness of 

.:tl)um. lhen. t.he ""Adhesive vehic"le(3J" was transferred to a 
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no·1 yest.er fi ·1m and the ··Adhesive vehicle( 4)" was lami11ated 

ttier-ew-it~h to produce a patch comnr·is·inq two-laven?cf adhesive 

vehic·les. 

Ex amp ·1 e 7 

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 ·therfnn tn a c.micentraticin exceHdin9 sa"t.urat.inq 

so I u bi I it. y. 

At ter proJ>Y I P.ne q I vco I rnonoo I eatf? of I 0% bv weight was 

added to the mixture as a percutaneous penetration enhancer, 

tocooherol of 0.5% bv weight and bisabolol of 2%. by weight 

were a)so added and dissolved as an antioxidant and a lenitive 

agent of the sk1n-1rritation. respe6tivelv. 

Thereafter. ce 11 u lose oowder( di ~met.er of particles 5-

15pm) of 3% hy \-ieiaht was uniformlv c"fii=rnersed therein as R 

re~ulating a1=1ent of the water retention and the resulting 

mixture wns coa1:.f.H1 on t.o <i re lea~inq JHH>er t.o n t.hir.l<ness of 

iOum and drHH1. 

ExamJJ I~ B 

An ant.1- inf I arnma t.orv ion~ I qes j r; como<>s i 1:. ion for 

t.ransderrnal administration in the ·form of a patch can be 

accordinq to the ratio(% by weight) indicated below. 
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Ketot>ro-fen 
Propylene glycol monolaurate 
Tocopheryl acetate 
Zinc oxide 
Rubbery resin c1 

total 

10 
5 
2 

10 
73 

100 

1styrene-butadiene-styrene block copolvmer 
teroene resin 
nolvbutene 
I iQuid paraffin 
BHA 

100 
75 
20 
20 

2 

lhe m1xture obtainAd in th1s manner was coated on to a 

strior>inq paper and rtr1ed. The rasu It i nq materi a 1 was 

combined toqether with an elastic non-woven fabric to produce 

l~he ti na I natch.· 

Example 9 

An anti-infl~~natory/analqesic ... compos1tion for 

t.ransderrna·1 adm1nist:ration in the form of a oatcf1 can be 

prepared by mi>< in~ hornoqenP.ous I y the fn J I owi"nq components 

accordinq to t.he rat·io(% by weiqhtl indicated below .• 

Pi rox ·i cam 
Glycerin monooleate 
Tocoph~ryl ace~a~e 

7. ·i nr. oxide 
Huhh~rv resin C1 

tor-.a I 

10 
5 
•) .. 

10 
73 

iOO 

1 stvrenr,,-but.aclre11P.-~ty1·f!nE'! i">loc:I< r.opolymer 100. 
teroen resin 75 
polvtwt.Ane 20 
l1Quid oaraffin 20 
BHA 2 
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Hie mixture obta i necl in this manner was coated on a 

st.r1ppinq oaoer and dried. The resu"lti'ng material was 

combined together w·ith an elastic non-woven ·fabric to produce 

the final patch in the form of a tape. 

Examp·le 10 

An anti-inflammatorv/anal~esic composition for 

t.ransderma 1 admi n i strat. ion in the form of a patch can be 

oreDared by mixing homo!=1eneously the fo.flowinq components 

accordinq to the ratio(" by weight) indicated below. 

Ketoorofen 15 
Polvoxvethylene so~bitan monolaurate 5 
L-ment.ho I 3 
OL-c~mohor 2 
Tocopherol acetate 2 
Zinc ox i de 1 o 
Rubh~ry resin t 2 73 

total 100 

2st.vrene-i ~oprene-s1:vrene b I ock copo 1 ymer 1 oo 
hvdroqenated rosin BO 
polybutene 20 
lanolin 20 

BHA 2 

rhe mixture obtained in this manner was coated on n 

str1m>lnq paper and driec:f. The result.inq m<'lt.eria·1 was 

~omh1ned to~ether with an elastic non-woven fabric to produce 

t".hF~ l""llHtl rwl".ch u1 t.ltr~ l'orm ol' ::t ta1>e. 

PERCUTANEOUS PENETRATION TEST 

lJSHHt a rnalP.-qu1n?.a p·iq weiqhinq o.hout 3!i0g. the 
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abclorn·inal hair Wi1s removec:I hv hair cl inner· Then. a certain 

~ection of the abcJ<>mina·r sl<in was excised, stored in a 

retriqeratorCbelow -~o·c:) and used bv thawinq at need. 

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

tyoe d1ffusion eel I with its_corneous side looking upward and 

the space below the CEl°ll was char~ed with 0.05M phosphate 

buffered saline solution of pH 7.4. The patch obtained in 

Example 1 was applied on the skin while the receiver solution 

(buffer solution) was stirred at a constant sneed (600rpm). 

After a ~iven p~riod of ·time passed, a portion of the 

rece1ver solution wns t.al<en for test. and a fresh buffer 

solution was suoolemented in the same. amo~nt as taken 

t.h~refrom. From 1:.he t:est so I uf:.. ·ion. l:.he r:oncent.ra t. ion of 

k~ t.onroten was determined by Hicih ' . Pressure Liquid 

Chroma l:.0~1ra1>hv l HPI. <; J. 

*Analysis condition for HPLC 

. co ·1 umn : c18 1.1 CJonr.l.~J)al< I ~ate rs Ch rnmatnqranhv. Inc. , 

milt.on Massachusetts 01757 USAI 

. mobile ohase : 55:45 V/V 

no\ : 0.02M phosphate buffered 

SO 1 U t. i Oil { i>H 4 • (I l 

flow r·ate 1 ml/min. 

detP.ctor ;!!;4mn W-nve lenqf·.h ultraviolet. 

with the same method as d"escr i bed above. the percutaneous 

oenetrat1nq effect of ketoorofen for· patr.hes prepared 

ac.c:orrl 1 nq to v::i,. 1 ous rE?c i nes I see ·r ab I e 1 he low l incl ud ·i nq the 

--------· 
lit\fti( 



36 

THIS SHEET HAS BEEN 
REPLACED 

\ \ll\l\\ \Ill\\\\\\ \I\ \II\ 

natch of Example. 1 was determined and the results are 

H umrrm,. ·j 7. od ·1 n l ti h I o :' ho I ow • 

Patch 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

.. ..... 

1 ab IP. I Pat:.chP.s used for t.hP. 1rnrcutaneou.s 
·penetration t.est. 

concentration penetration penetration penetra lion zinc tocopherol 
of ketoprofen enhancer1 enhancer2 enhancer3 oxide acetate 

(1') (1') (1') (1') (1') (%) 

10 5 1 
20 5 1 
25 5 1 
30 5 1 
40 5 1 
10 10 5 1 
10 20 5 1 
30 10 5 1 
10 10 5 1 
10 10 5 1 
zo 5 5 1 
2.0 5 5 1 
10 10 2 
10 5 10 2. 
15 .. 5 10 2 

note 1 I. r !l~ con1·.enl:.~t ~ 1 nF a I I comporH~nts Rre bv 
'dt~lctht. 

c. Thf?. 1·ernoir,·inq ccntents of the natches numberin_q 
1 to 1 2 correspond to those of acry ·1 i c resin 
lsolid) and the rem~ining contents of the 
oa1:.ches numbering 13 to 15 correspond to those 
of rubbery resin (solid). 

:l. 1propv I ene q I vco I mono 1 au rate 
4. 'nolvoxv,:!thvlF.mP.l:'i) laurvl ether­
s. 3c1 I yc::P.rv I monoo I eate 
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No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
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Table ?. Comparison of the percutaneous 

rionntrlltinH of'fflct. of l<otop1·0Fon for 
thP. 1>a tches Hi ven ·in ·Tab I e 1 

.. 

Speed of Retention Ratio of the 
percutaneous time percutaneous 
penetration {hrs) penetration 
{ µ m/cm2 /hr) speed• 

15.5(2.62) 2.19(0.31) 1.00 
20. 7(3.01) 1. 96(0. 41) 1.34 
24.5(2.87) 1. 93(0. 45) l. 58 
31.7(1.71) 1.47(0.21) 2.05 
34.6(2.30) 1. 38(0. 39) 2.23 
26.8(3,68) 1. 95(0. 51) 1. 73 
35.7(2.96) 2.01(0.47) 2,30 
45.3(4.17) 1. 58(0. 40) 2.92 
34. 2(3. 91) 1. 94(0. 52) 2.21 
36.2(4.25) 2.09(0.63) 2.34 
33.2(3. 75)· 1. 68( 0. 37) . 2. ·14 
35.2(3. 75) 1. 96(0. 31) 2.ZG 
20.5(2.15) 2. 53(0.,74) 1.32 
34. 4( 1. 78) l. 57(0. 45) 2.22 
35.1(2.35) 1. 64(0. 76) 2.26 

. not.a: 1. NurnP.rR.IR in oarent.hesis represent t.he 
Vil 1 • •£~S of s tanct;.1 rd ctev i at ion. 

2. Each trial was performed at least four 
1·. 'I lllP.~ • 

'L -t. nw• n·\l'.1(\ wns c~·1c111atP.t1 based 011 t·.he 
~HHH~rl of· Derc1.rtaneCJ1.1s oenetration when the 
con:·.<?.nl·. 0f' ltel".no.-ot'P.n was 10% Rnd the 
uenP. r.r:-a :-. ion enhancP.rs wP.re not emn loved. 

The JH-~rc:u t.anP.ous nenP.trR t. 1 nQ A ff P.c:t-. of l<etc>t>rof P.n was 

i11c.r·fHHH:HI wt1{-?ll ·the c<rnt.f!nt of' 1<eto1Jroten in the adhes·ive laver 

wHs 111crea~rncl to <:1 cn11cn111·.:-at.1011 excPHcJ·inq the saturat-.inq 
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so I ub i I i t.y for the ptu-pose of enhanc i 11!=1 the transderma 1 

delivery of ketoproi'en. 

As r;omparecl w 1 t.h t.he i::ienera I Ph.enomenon that when the 

oenet.rat:.ion enhancer is contained ir"l the adhesive layer by 

conventional techniques, the eff~ct of transdermal delivery of 

druq is reduced bv half due to a sharp decrease of the 

adhesion r>roperty. the oenetrat. ion enh<mcer ac.corc1 i nq to the 

present invention exhibited excellent oenetrati6n enhancing 

effect without a noticeable change of the adhesion nropertv. 

SKIN.PHIMARY IRRITATION TEST 

A pttt.ch oren::irP.d 1n 1:he same manner as dP.scr:it>ed in 

was cut t.o the size 2 of , 2. 5cm and the 

st.r·1pn11H1 t·inP.r was rP.Jfl')VP.d t·.t"IP.refrorn. the nat.ch was applied 

on a 1lart of a hea I t.hv adult-' s forearm for a period of 24 

hour~. 

At ~4 hours the natch was removed and. after 3f) minutes, 

the I eve I of the skin primary irritation was observed and 

~st1matec1 .:iccordinq 1·.0 th~ fol lowinq qr~1cJin~ !'?YSt.em. 

fhA level of irritfltion 

:-I•• I r· 1· i !" :i I I C"ll 

111'~ 111 Ill 111111111 1 r r· i l".H I. i Clll 

~\ lit.tie ·1rrit.at.·irrn (P.rythP.mal. 
~even~ i rr i tat ion i erythema. edema) 
1:x1:.n:~m~lv severP. irritation 
c er v 1·.h<~111a , edema l 
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By usinq the level of irritation observed, the reactivity 

was calculated accordino to the fol low·inq P.Ouatitm : 

~he sum of the ntimber of x 9rade 
reactor(s) 

Reactivity(%) = x 100 
the numher 01' sub,iects x 4 

The rec1pe of t.he flatches used for the skin primary 

irritation test are listed in Table 3 ~nd the resu·lts are 

surnm~ri?.ed 1n Table 4. 

Patch 
No. 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Table 3 

Ketoprofen 
(u) 

10 
10 
10 
10 
IO 
10 
10 
20 
10 

. 20 

Patch~s used for the skin primary 
irrit.~t.ion test 

acrylic resin penetration penetration 
used in Example I enhancer1 enhancer2 

(u) (u) (u} 

90 \ 

80 10 
80 10 
79.5 10 
79 10 
78 10 
75 10 
58 zo 
78 10. 
69 10 

no~el t. 1propylene alvcol monnlaurRte ., 
~- ·onlvnxvAthvlRne!4l lauryl ethRr 

bisabolol 
. (%) 

0.5 
I 
2 
5 
2 
2 
1 

:-; . r hP. contents 1 % > of $.l l l cornnonents are by we i qht. 
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Table 4: Result of the skin primary irritation test 

Patch The number Reactivity The frequency of an 
No. of subjects (u) . occurrence of the 

skin side effect 
(including the itch) 

I 17 2.9 2117 
2 17 5.9 4117 
3 15 6.7 4/15 
4 15 5.0 3115 
5 15 0.0 0/15 
6 15 0.0 0115 
7 15 5.0 3115 
8 li 4 4 3117 
9 15 1. 7 1115 

10 17 o.o 0117 

As cf.In t.rn seen f r·nm tt·1P. above cin t·.n. t.ho1.1ql1 the eff P.ct of" 

reduc1nq the skin ~r1m8rY irritation was not observed in every 

CC\$0 of P.tnl> I ov i nq tn ~ri hn Io I , the bi s.abo Io I r:an b~ UHed as an 

eftect1ve len1t1ve of ~he skin irritation at the concentration 

01· 1 t.o :?3. Jn nrtrj1t1nn. since the irritation level of the 

who·r~ o~tcll'3s was trnlow 10%. these patch~s are estimated to 

COMPARATIVE EXAMPLE 1 

The '"Adhes·1vt:l vr:ih1clP.(::l)" pre.n~n:~c1 in Exetmnli.'! 4 was 

~;1nqly cciAtecl on a r"t'!ll"-!AS·1nq oaner ancl tht:! n~stdtinq rnc~terial 
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wns lan11nated on to a uolyethylene f'i"lm to produce a mono-

I a ye reel rw tch. 

COMPARATIVE EXAMPLE 2 

To the "'Adhesive vehicle( 1 )'" prepared in Example 4, 

l<.etoprofon was adrli:,rl in nn nrnount c.">f ?11'\i bv w1:11ciht. based on 

t.he so·1 id content and disso"lved to a concentration exceedi.ng 

t.he sat.urat 1 np so I uh 1 I 1 tv. · lo th~ resultinq mixture. 

tocooherol of 5% by wei9ht as an antioxidant, propylene glycol 

me>noo I ea.te of 10% bv we1 qht as a perr.1..-taneo1.1s penetration 

enhancer and bisabolol of 2% bv wei~ht as a lenitive agent of 

the skin irritation were added and dissolved. The r-esu it i nq 

mixture wF.ls coated on a releasi·ng paper to a t.hiGkness of 70µm 

nncl dr1ed. 

PEHCIHANEOIJS PENE rHA T JON TESl USING 
H~E PAlCHES PREPARED IN EX.l\MPLES 4-7 
MID COMPAHA f'IVE EXAMPLES 1-2 

By t:he same manner as descr.ibed above in re'IRtion to the 

PP-rcut.anr~ous O't"~?it.r;.lt.·1on t.est. t.hP. 1>Rtches nrP.pared in 

E:<::irnnlP.s :!.-"/ nnrl Gornnarat1ve exam1lles 1-2 were test.ed and the 
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I ah It"• ~; \:qmp;ir ·i so11 ol' l".IH~ JH-~1-cutnnnou~:: 

1···~nc\1 1 a I". i 011 !'>lloHd <' f IH~ 1·.op r·o I' ou 

.-----------·-··---- -· ·----·-·-------· 
The speed of Retention nelative 

Patch skin 11ere tra lion time penetration 
( 11g/cm /hr) (hrs) speed 

"-··-·-·--- ·-
Example 4 17.7(3.79) 2.78(0.74) l.97 

·----·· ·-· 
E.'Cample 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 

--- ·----
Exam1>le 10 2l. 4'( l. 78) l. 27('0. 85) 1.38 

·-
Co~p.'lra t i ve exa111p I e I 9.0(3.45) 3. 05( 1. 05) l.00 

-·-· ---·-·-----
Comparative example 2 22.4(2.79) 1.67(0.68) 2.~9 

note) Numerals i1' nnren~hes1s represent the values 
of sta~dard deviation. 

SK IM PIHMAHY I IUHTA;r ION TF.ST \JS ING THf" 
PATCHES PrH:PAREC> IN EXAMPLES 4-6 ANn 
COMPAHATlVE EXAMPLES 1-2 

Bv the same manner as described above in relation to the 

A.-6 and Comoarat"rve '~:-rnmnl" .. rn 1-2 were tested and the resu1ts 

are I 1sl:P.1i in I a!J IH H. 
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HHsult of the sldn prima1-y irritation test. 

·-·------· . -
TI1e number Reactivi ly Tite Frequency of an 

rntch of sul>jecls (!¥) occurrence of the skin 
side effect( in ding 
the Itch) 

--
Exain1>I e •t 13 5.8 2113 

. 
Example 5 13 5.8 3113 

Exruople 6 13 3.8 2113 
-

l!:xamp 1 e .7 13 0.0 0/13 
-

Example 8 13 0 0/13 

f~xnuapl e (() 13 3.8 2113 
-···--· 

Comporalive exnm1>le l 13 3.8 2113 
-

Comparative exa1111>le 2 13 1. 9 1113 

iiif i1iu1tti1il1r 
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I If Ill~ 1111~ 11~1 lm(l II If II 

1. A ruP.cficHrnl patch for r>P.1-cut.aneous adnl"inistrntion. which 

compr1$eS 

adhas1ve~ app I ied n11 one surfRce of- the suonnrt. as a 

nrassure-sens11:ive. ant1L::\Sive layer in the 1'orm of monolnyerE~d 

or multi-layanHI l~lrn-irrnt·.e Rnd a relens1nq Fi Im fonneci on the 

adt1es1Ve layer. 

sa ·1 d adhes 1 ves be in~ cnrn1>osed of o. 1-40% by WA; !=)ht. one or more 

percutaneous penetrat1n~ enhancer(sl selected from the grouo 

consistin~ of fatty acid ester. polvoxvethvlene·derivatives. 

qlycerin fatty acid ~ther. propylene qlycol fatty acid ester 

and pyrro 1 i done deri vat., ve: one or more aC'fhesi ve resin( s) 

selected from 1:he ~ roup cons i st i 11!=1 ot s i l i cone pol vme r , 

nat.ural or svnt.he·t:ic~ qu1ns and acrylic resin; and 0.1-50% l>v 

w"e1 qht. drug or , t.s urecursor of which solubi 1 itv chan1=1es as 

~·.ha wat~er reta 11.1 1 n t·.hP. 1'1dhe~ i ve I aver chnnqes: anC'f one or 

more additive(s) selected from the group consisting of 

adhes1veuess-r.onfffff"Hlll aqent., plast.1ci2er. filler. lenitive 

aqent for decr~~sinq the skin-ir~itation and antioxidant. 

~- A med·icina·1 oatch of Claim 1. in wh·1ch the acrv lie resin 

is the ~opol vmer of c4 - c18 aliphatic a I cohol with acrylic 

all<vl est.er havinq all<VI qrou1J or t.hP. pc:ilym(·H" of ( lar.ry·1;r. 

all<YI ester hi:w·in!='I· G,1 c,~ aH<Yl ~Jl"OlJf) L'1ith different 

tunct.·1ona·1 monomer sur.h ns vinv·1 tlcetatl?. 
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J_ A 111t'.!CJ"icinal riai-.<:11 r.if Clarn1 2. in \vtdch l~hf? < )ac1-yl·ic all~yl 

f1:.;l.or co11<>IYrnor 1:> 111c.01"'Pc>rat(HJ in 1111 umounr·. ahovP. !>0% by 

4. A med·ic;n11 I pnt.r.h of C:lairn 1. in '"tl"ic:h t:he svnt.hetic 

rubbery res·i n cn1111H· 1 r-;r:!s st.vrane-butadiene-styrene. s t.vrene-

, ~nnren~-st·.yrene. ::; I". v1·ene-ethv I e111:t/nn~>PV I en<:!-s tv renl?. or 

cc>umonent. and c.1H1t:.HH)S on(? <>r more addil".iveC~I sele~t:ed 'from 

the ~rouiJ coris u~t ir1~1 nt adhesiveness aux i l i arv agent:.. 

adhesiveness-cnnfP.rr·inH t:lqen1:. inorqanic fi I lf~rs. soft.ener and 

ant1oxidnnt. 

h. A mecJicinal rmt.ch c:>t Cl1'im 1, in wh.ic:h l:.he wa1.er retain of 

the adhes·ives iF; cont:.r·o·11ed by regulat.ino 1:he incorporation 

rat-.io of· the u1onc>111er havin~ hvdroohi l ic ~.-oui> among the 
. . 

monomers ln the conolvmeriznt.ion rea'ction. 

6. A medici na I pat.ch of CI aim or c I aim 5. i11 .which t:.he 

adhesi'_-'es comnri~e <>ne or more compound<sl selected 'from the 

fU-OUO consist i nq of a hi ~h Iv t-1ater-Rb~oro t: i ve r><> I ymer. a 

wn1.er-1.1hsorol:.1v(~ ·inon::u•mir: r.uhRl:.onca a11c1 n 11olvhvrtr··ir: nlcohol 

in ar) am<."lun1·. <>1" o.o1-4ll% by wP.iqht ... 

"/. A 111c:~d1c1na I 1rn1·.ch of C 111·1m 1. in which thP. m1hesiveness-

ras1n or olefin re~in. 

H. A medic i na I on r.ch n 1· c.: 18 i m 1 • 1 n 1•1h i ch the I en ·i t. ·i ve a~en t·. 

f·or decreasin~ l".IH! sl<in irrit.at:.ion co1111)rise.s one or more 

comr><>Unrl!s) sP.IHcl".~~d f,-c)l11 l:hP. ~roup consi!::t·inq of' h·i~rnholol. 
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!). A 111r;ir1·1cinal 1>;it·.1:l1 (if Claim 1. in whir.h the:! drun is 1".he onH 

selE!Cte<1 from t.he ~1ro111> cnnsistinH of an nntinyretic and anti-

vasod1 lator. a hYO(!rt".eru-;i<>tl·and arrhvthmia tr-eatinq aHent. an 

ant~ i-t.umeri c aqen I:. lo<:H I anesthetic, hormone nreoara t ions. an 

ant.i-nsthmi'>l".ic imri :wi.-1-n:·rn.R I n I l1~ru"ir: aqi~nl".. ant·.i-hi~l:amine 

nrP.l1U•·~1t.1ons. un :-1111.i-c:oa~ulant. Rn1.i-!=;1las111odic, cerebral 

,:·irculat~·ion or- 1111~1·.ah1•l •1~111 urmrnvinu aqHnl· .. nn ant.·1-de1>ressant.. 

nnt .. ·1-anx i et.y nn anti-hvper~lv~emia, local 

a nan titP. t ·i G. (ff Hn r. 1 ·· u I car aqent., nn ant: 1 rheumatic and 

Rnl:.1art.hr1t .. ic a~ient ;rnc1 t:.he precursor thereof. 
, . 

10. A 111ArJH:irlal n:1u:11 ol' Claim 1. in which an nonst.eroidal 

ant1-1nf lammatory and anal~esic agent is present in an amount 

of 1-40% by weiqht as ~he drug. 

tt. A ~edic1nal patch of Claim 10. in which the nonsteroidal 

an~i-1nflAmmatorv 1:11 lt"I fll1F.1 I q A~ i C: 
··~ 

I< H 1:.np ro fen. 

dichloohenax~odium, indocin. flurbipro1'en or piroxicam. 

12. A mi=eclicirn:tl rrnl".c:h nl Cln·im 1. in whH:h the ·fatty acid 

~Rter is methvl IRurnte or isonropvl mvristate. 

A fl A l.r:h (11 GI a 11n I. ·in wll"i ch the 

nolvoxyet.hylene llfH·1v<1t.ive is a polvoxvethvlene ether or 

uo I vnx ye 1·.tiy I HOH (O!H l.C·'I" which COi\ t°.A "11\!~ :?·· 20 1110 I e~; ol' 

no I vox Yf!thv I ene cu-ocm I ·in l~<·HI to <>le v ·1 or ·111 u r v l !H"OLm. 
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1

\ \~l\i\\ \Ill\\ \\\I \I\ \ll\ 
14. A ""~cl 1 c ., na I 1H1 Leh of c I a ·i m 1 . ·in \\lll"i ch thE! fa ttv ac ·id of 

U1P. qlyc(~1·111 1·ntr.v <lCld Hl~h<~1· ig lnurvl aci<J or oleic acicJ. 

rs. A mf.?Chcina I o:.il.ch of C"li:ti111 1. in which tllC:! fatty acid of 

th~ propylene qlvcol t~tty ac1d ester is lauryl acid or oleic 

ar:1cJ. 

1lL A mHd1r:-.rial r>at:c:h 01· Claim 1. in 1.ihich ·the adhesives 

contain one or mor-e c:omi.101.md ( s) se 1 ec ted from the Hroun 

ce>ns i st i nq of ce-1 I u I ose. po I yethy I enP.. ny I on 0. ny 1 on 12. 

nolypropv"lene. oorvet.lwlene t.erephtha·1a1.e, zinc oxide. calcium 

ox ·1 <.It}. s ·i I i t-:..a. ka<> I 1 n. ta I c imd t. it.an ·i urn dioxide in an amount 

of 0.1-30% by \'1eight; as the or~anic t><>lvmer and ir\ors:1anic 

suhstances t.o inu>rovP. t.hq adhesion ornnert.v. 


