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“the abov

-Lsolved b

*patch -an

’ _f'.'_transdermal absorptlon preparat1on (Patent document l) ) Also as d1clofenaci ) _. '

mal. absorption amesst abilijty of gaid drug- ‘as-vwett—as—to
ki . . -6002]-.Di cl gf enac, hydr xyeth tollcl
one ‘of dlclofenac salts has:- | ower: nel t.i ng p I nt mm mmHNMHMad
nd s a medicament sui tabI%PEQFFIé:ATI%derna abs

i'on (Pat ent: docunent 1)+ Akso,” ,di-cl, of ena *G00002*

|l -H3RBAMMATORY WiNALGIASHe | PEVIESPUEPARCBrFGR, EXTERNAL) HSH.-

ngrdlclofenac hydroxyethylpyprolldlne has been devel oped unti |- now-p"'
‘docunent ~2) .. However, ‘in-general, the: -cat.apl asm has - probl ens such
ﬂEKHéNﬂ:ALaﬁﬁmé)nal absorption of the.drug,; and- IOM/adheS|veness

P t d nent_l.,Ja nese Patent.. Publication A 63-152372"
IR e i S ST Y T AR AR gt e R

Y- ANALGESI C ADHESI VE PATCH FCR EXTERNAL

-IQUSE TECHNICAJ FIELﬂmmm mmmn H iresent invention:, relates to- anpatch -
: ng-dicl of en yIpyrroILdlne mh|ch has excel[ent :T“

t-émpyrrolldlne has -bet.t er mater SO|UbI|Ity than di-cl 6f enac sodlum

inventi.on are to-.sol ve the_.above-rmenti oned probl ens and . to prOV|de

Héﬁabhgﬁ%gééﬁbalﬁ?ﬁﬁwdpﬂhﬁﬁbhgbﬂﬁ?akﬁkyethyIpyrrolrdtne whi.ch has- .
~exce|lent transdermal absor i+ ti-on -of: the drug and ;low irritdtion-to the skin:

as -excel | ent . stablllty .of ~tfie drug.  '"MEANS FOR SOLVI NG THE. PRCBLENB g

exten5|ve study to solve

dbwemaidl‘gmg pomt than dlclofenac sod1um and 1s a med1cament su1table for a

: hydroxyethylpyrrohdme has better water solub1l1tv than d1clofenac sod1um and

',excellent compat1b1l1ty w1th an aqueous base matenal a cataplasm contammg

'dlclofenac hydroxyethylpyrrohdme has been developed unt1l now (Patent_"-j_'*?

e '1nsufﬁc1ent transdermal absorpt1on of the drug, and low adhes1veness to the skm S

' DISCLOSURE OF INVENTION

'document 2) However 1n general the cataplasm has problems such as

Patent document 1: Japanese Patent Publ1cat10n A 63 1:)237 2 : E Lo

Patent document 2 J apanese Patent Publlcatmn A o 3009:)8

. PROBLEMS TO BE' ‘SOLVED BY THE INVENTION :

,:[0003] The objects of the present 1nvent1on are to solve the above mentloned;:'_

- problems' and o_ prov1de " an external patch contalnmg d1clofenac v -

) hydroxyethylpyrrohdme wh1ch has excellent transdermal absorptlon of the drug-i'::i', Do

-and Iow 1rr1tat1on to the skln as well as excellent stab1llty of the drug

"_"MEANS FOR SOLVING THE PROBLEMS

- [0004] As a consequence of the present 1nventors extens1ve study to solve the" '

combmmg the drug and spec1ﬁc solub111zers to forrn an. o1ly patch and ﬁnally:'_'_

_completed the present 1nvent10n

More spec1ﬁcally 'the present 1nventlon 1s related to an oily external patch .j

.t R

'?'-_'"-i__'-above mentloned problems they have proved that the problems were solved by ";.-;_, o

w '.contalnmg d1clofenac hydroxyethvlpyrrohdme prepared by la_m_matlng .an -



' --}'corrp e_t ed the pr esent |nventron Ivbre specrfrcal I y, the present |n\7ent.i on .
sr.él ated to. an.oil y _external patch containing, d| cI ofenac e Do

T ydroxy'et hyI pyfr ol'idi-ne- prepared by |-ai, natrhg ,an, . _-of the base - :
R .s; :[.0009] - The, amount - of styrene.g i soprene. tstyr err e- bl.ock: copolyrrer '

Rater
7 tused it he adhésive. tayer of the: pry ‘esent “pavention is ‘B < 50% by ‘Wi ght
. pref erabI y.210- 30% by .\Wwei g Wien the anmpunt- i s .5% by" Vei ght or..less, t he

pr.obl em &Fll@é’s’ et IRaeT i |3n§éf3lquﬂ’ etibcrainesaignadhesive - lagpeds \péaqray@nzem Bads
o0~ renni’ Bbﬂﬂ)rﬁlng@ob%% W@gﬂd@ﬁr&{e 1tsBEre°rl% Qnyr@ﬁ'éibm 305/0

-50% by weight .or more; -1t coheres too nuch:to cause’ reduc tron of .a hesron
-;__4-.__'or decr eés’eN@ghépf acﬁaektfsﬁrrmsmé'aaﬂﬁ(gby nghsef agsoftenting aghst, aaod A5 - 2080 -

d 1
et ?’t at r%Yt é@ C%é%l’orln;gnog 2o té’%g% Q‘?l%%(m t Eess 3 ﬁﬁ“}ék%%%é%s P he,

5 !t a;:kl;,f:rigpgmmdene @ymbl iam k! ‘dhiem gt eutfoxrdeem epsenatra mg&chmm)raelldrcreeﬁspﬁ? by -
" sel-ected fr i ] ner rol-eum resi ns eno o
¢ xyleng.r e"serlél'st %EE%’ quf n_a?heaém Hlpé@b@tfllah%? WG‘FE}&%&% 17si g_l_ycer oI

‘est:ers and -gl-F cycl it c sat_r‘-at hydr ocar bon resr ns. are pr ef erred

__'-'_-}EFFECTOFTHEINVENTION T T e L G AT e
: [OOOS] As the external patch of the present 1nvent10n compnses the__- S

above mentloned composmon the present 1nvent10n has the effects such as

.‘hydroxyethylpvrrohdme and low lrntatron to the skm as - well as excellent | '__;- S

preservatmn stab1llty

BRIEF DESCRIP’I‘ION G)F DRAWINGS g SR I
- [6)006] Flgure 1 1s a graph showmg the result of rat skm permeab1l1tv test in v1tro:_"" o

»--BEST MODE FOR CARRYING OUT THE INVENTION s _
'. [.0007] The amount of dlclofenac hydrovyethj, lpV rrol1d1ne of the present 1nventton";'f-'
_ .1s O 5- 20% by welght ._preferably 1 10% by welght When the amount of:-"l.
v dlclofenac hydroxyethylpvrrohdme is O: a% bV welght or less the pharmacolog1cal
efﬁcacv 1s 1nsuff1c1ent and when the amount 1s 20% by welght or more, it. has '

adverse effects on phys1cal propert1es of the preparatlon such as crystalhzatlon of 3

--_-the drug 1n the preparatlon B S P T

Y

4'_'-‘:,_g1ycol and d1methyl sulfox1de may be used Among them propylene glycol is o
espec1ally preferred The amount s O :> 20% by welght preferably 1- 10% by;;'--

_absorpt10n or crystalllzatmn of the drug in the preparat1on Also when the S

amount 1S 20% by Welght: 'r-more 1t has adverse effects on phyS1ca1 propert1es of ST

:-:__' prov1d1ng a patch wh1ch has excellent transdermal absorpt10n of dlclofenac: L

[0008] As the solub111zers of d1clofenac hydroxyethylpyrrohdme of the present:_,

1nvent1on one or more agents selected frorn N methyl 2 pyrrohdone propylene) DI

"we1ght When the amount 1s O o% bV werght or less it shows 1nsufﬁc1ent._:__l S
solublhty of the drug 1n the preparatlon and consequently causes the adverse"-il o |

effects on phvs1cal propertles of the preparatlon such as, decrease in’ transdermal;“ : ._



[ 0010] The adhesrve Iayer of the present |nvent|on rray further cont ai- n a
. softem ng agent. such as fats and @ls, for' exarrple I|qU|d parafflln

. :_vasel i ne and: the like, " 1i: qU| .d rubbef’s, for exanpl e, - pol ybut erie,

- “Furt hernore,  as

i "polylsobutyl ene, - pol.yi sopreri-e. “and- t.he’ nge and the anount: i:s 5", 0% by
‘wei-ght, ‘nore, preferabl y 20,60% by wei ght - Especr al'l y, ,paraffin: ar| d coa
pol-ybuten are preferred. “The- present invention may further cont aln '
- transder Raithe a)@éérrbtile&?l%nhancers f'or--enhanci hg .t he transdermal ;.

_ absor babidhdy] gheduilAlANBE: étyrﬂé@ré%%@xgr%r dq;re,ek %@H&C%‘ 'tg
: ,etransderrral absorptlon ‘enhancer.smay i nclude ex fatt

" .esters sdblesivs 1av¢1sobtt@pmesny1t isveiteon m:DeEO%ytw wmghtaprefemtdytlhbmi%kby

"am nes s o) L-r:i et hanol e l'i.ke, and . o
. ‘surfact ag‘tpersl @?Jchwgggs%j%b%f’ ﬁoof Welh‘ah% dg‘&prz?f?zer?h%“fflskglat[%ll]
"The- adhesmsrtefﬁlc&;re;r cohemba pf e&entadrhe\sm:t llayEﬁmeradertbheémaﬁﬂh I'8f aheaGa@bC- -

‘polynrer , -.\When. dd| n e acidic polymer to the oi by patch:of -the present::
s lonvent i oﬁnatarpi 0o Mgt %mﬁﬁyﬂ%@’p‘w%f‘ CHIMoEE, da¢qhgres
. convertegod Qnﬁchrt@eceﬁﬁsedrécﬁldﬂ&ﬂl ol g Gr &é@e&@é’%@%ﬂ?&len& tuli'%neadtng

~ transdernal- absorption.of. the, drug i s inproved.> the, acrdlc potyner ;-
. used in PheCpi%esent - i nvent i on; : pol’ yacryl icaci d i s especially preférred

.and.its am)U“t S?ltaﬂ 1a]-Qa/ﬁlal*lel‘%lJ lll ’15'@ e tvﬁll?r é/ne JtsllJp{&l)él f%eggtblgck

e base mat eri a esent “Pnvent PO
‘mat erial s0p0b’metwt glmratihyswsadsss no tltnestorrepaarcatha)anfommtas 20a50% hy. eveight,:

- opt i-onal e surt by ropriat or de o cohtr.ol o .
adhesi’ venlﬁ/eosrs53 gp é%%aﬁ% ? g lialse EF‘?H ouﬂfﬁé%ectacg?fler FESIms
appr opri bdss armumO%)fbyawwgtar -thbsalﬂlli)és’iln property ‘of the external patch become L

o | rrolidone,
: p ol ymer Sljv%rrlges pgn Qg llle amount 1s more than 50% by wetght 1t shows 6o much

'tackmess and causes phys1cal skm 1rr1tat1on by peehng off - the patch from the'..-,

o jsl'{i_n. Examples of the tacklﬁer res1n used 1n the present 1nvent1on are one or IR

more resins selected from rosm resms terpene resins; petroleum res1ns phenol

resms xylene res1ns and the ltke and espemally hydrogenated ros1n glycerol"j‘.
':'.':esters and altcychc saturated hydrocarbon res1ns are preferred . ' _‘ _
" ':-;‘_'[0010] The adheswe layer of the present 1nvent10n may further contaln 'a_.".' |
. softenlng agent such as fats and o1ls for exampte l1qu1d parafﬁn vasehne and the"' L
B 11ke 11qu1d rubbers for example polybutene poly1sobutylene polylsoprene and:_ .
the l1ke and the amount 1s o / 70%: by Welght more preferably 20+ 60% bv Wetght

- .'-‘:i'-.'.'Espec1ally, llquld paraffm and polybutene are preferred _ T B

' The present 1nvent1on may further contaln transdermal absorptlon'
enhancers for enhancmg h transdermal absorbablhty of dlclofenac

: 'hydroxyethylpyrrohdlne Spe01ﬁcally the: transdermal absorptron enhancers'.

S may 1nclude for example fattv a01d esters such as 1sopropyl mynstate

P d11sopropyl adlpate and the ltke h1gher fattv ac1ds such as 1sostearlc a01d ole1c_ _ L -

-_-3-;_ -Ia01d mvr1st1c a01d and the llke am1nes such as. dusopropanol amine, tr1ethanol__';_ _'l
:' ' amme and the hke and surfactants such as sorb1tan monooleate lauromacrogol: T
 and the llke Lo e -;*'.': s (. R FOC
. '-‘.[001 1] The adhes1ve laver of the present 1nvent10n may further contaln an acrdtc ) o
"’polvmer When add1ng the ac1d1c polymer to ‘the - o1ly patch of the present =
a ':1nvent10n a part or a_ll of dlclofenac hydroxyet_hylpyrrolldme salt is converted toa"

- free a01d form of d1clofenac and consequently the transdermal absorpt10n of the‘_ )



?ponV|nylpyrrolldoneIV|nyI acetate copolyner and the I|ke an |norgan|c

- fiLler such as titani umdi oxi.de, ..si:l'i cas and the li:ke, »an "-ant.i oxi dant such.
~as di butyl hydr oxyt.ol uene= =and the |ike may be. optianal | y cbnt ai ned.. [0012]

‘The- backi: ‘ng -of. -the:oity.- pat chrof the present invention s preferably a -
" fl exibl e and stretchable nmaterial. - including but not. linmted toa .=
i poI yester woven fabrie, . a- nonvvoven fabric, -a Iow—denS|ty pal ymer, -fil mand .
the |i'kedragdis ifpEoned-er A% tttmats‘edlepppbﬁatt yasesl der e prRsens] sasatiamer -

. used . ingChe Pressal ltgttgeaagl@kpftti SRl gl X4 ]l'yl(?’ﬁ%xlx‘%%?z{tt Halr@te s

_poI ypropyt ene paper . an e re ease ner-‘may -be.. o
-~ sili€oni Pecifea@blatibﬂo:pﬂ’olw weightadj.ust peel force opt itrially, [0014]

ihleb ficall
Ehoros el o SREREDEPS. HRLER M SRR Biterh SR bRl

linted ‘hoatehials b;onarﬂpmﬁﬁally Udbe- imUuTRE paetpatahuasmrn al| hetdﬁwel epuahen % -
: o by Vel ght elected mngosddeldogu1ta 3aasa Ealp\p?oggt’er 1Inp|o1?der to control adhes1veness and C
S stab1l1t} of the base materlals “In’ partlcular an. appropnate amount of a -
' water absorbmg polymer _:- such - '_' as'" polvv1nylpvrrol1done .
o polyvmvlpyrrohdone / V1nyl acetate copolymer and the l1ke an 1norgan1c filler such
) t1tan1um d10x1de s1l1cas and: th'e l1ke an antlox1dant such as.
dlbutylhydroxvtoluene -and the l1ke may be opt1onally contamed -
- .' [0012] The backmg of . the o1ly patch of the present 1nvent1on 1s preferably a
. -ﬂex1ble and stretchable mater1al 1nclud1ng but not 11m1ted to a polyester woven
.fabr1c a nonwoven fabrlc a lo“ dens1tv polvmer ﬁlm and the l1ke and the
o matenal can be opt1onally selected _ LT _
i The. release l1ner used 1n the present 1nvent1on 1ncludes such as
| polyethylene terephthalate polypropylene paper and the l1ke T he release l1ner |
-may be optionally s1l1conlzed as appropnate to adJust peel force opt1mally o
B [OO 13] The o1ly patch of the present 1nvent1on can be prepared by the followmg
L :.'method for example The drug solut1on 1s prepared by d1ssolv1ng d1clofenac_
._hydroxyethvlpyrrohdlne 1n the above menttoned solub1l1zers by warmmg
‘ i Separately, styrene 1soprene styrene block copolymer ca softemng agent (for |
example polvbutene l1qu1d parafﬁn and the l1ke), a tack1ﬁer resm and opt1onallv
-an ant10x1dant an ac1d1c polymer and the l1ke are mlxed under heatmg with . -
" st1rr1ng To the adhes1ve base mater1als is added the drug solut1on and the’--- -
mlxture 1s st1rred unt11 the solutton becomes un1form Thus formed adheswe'

o layer 1s spread ona l1ner by a known method and lam1nated on a backmg Then

: _bv cutttng the patch 1nto a su1table s1ze and shape the external patch of the' e o

present. 1nvent1on can, be obtamed ln th1s case; the su1table amount of the Lo

| ._?.adheswe layer to be coated s 50 400 g/m2 preferab13 100 200 g/m2 | FORE

o ".,EXAMPLES

_'[0014] Heremafter the present 1nvent10n w1ll be’explamed more spec1ﬁcally w1th-’:

- Examples below however the present 1nvent10 _ 1s'not 1ntended to be l1m1ted to -

them bv any means The numencal Values 1n the Examples are "% by welght




. Corrp EX. 'i D| cI oferl ac. hydroxet hyI p%/rrol i d| ne-s 3 Sodl um
.'poI yacryl ate’ . Sodiurnicar boxymet hyI cel | u ose Gel at in. - o
~Po| VVi nyI pvrrol } done .

“..;

unless otherw1se 1nd1cated

Examples e

Accord1ng to the above ment1oned rnethod W1th formulas in T able 1 the S

_ o1ly patch of each Example was prepared

B _‘Tablel

-, _'_j"Compos1t10n/ Example R Exl o ,:E_x;'-2 L CEx: 3 | Ex'4 -

D1clofenac .

0]
U
u

.»hydroXYethylpyrrohdme » '_ _. » -4 _ L —
| .N- Methyl-2- pvrrohdone '. . L ) BN o 3 .

_.propylene gl}’col S S IR TP I EERICI
.'Dlmethvl sulfox1de _-.' T ' B - —~ 5
Styrene 1soprene styrene block ST e —

IRSIE

_ ..copolymer TR S TR R

.:_',Hydrogenated rosin glycerol ester 25 SO_'_” IR 25 30 e
;- "_'iAhcvchc saturated hydrocarbon SR R B R

ar

e ';:res1n SRRt ST It DE S B
Polybutene L e o 10 v 10
|Liquid paraffin .~ . - <. ¢ .| %.43.5. | 385 .- L4 o
D1butylhydroxytoluene L+ .05 |05 | 0.5
~-[Lauromacrogol <o . LTl e s e T g TR el
, [Triethanolamine : °~ < -~ - 1. T~ 0| oL
' SPolyacrvhc ac1d ST R O

Ul
|on

ut
1o

Total . . ] 100 |. 100 -{ 100 [ 100 ] . .

'[001:3] Comparatlve Example S L R e s
D Us1ng Example 1 of Patent document 2 as a reference the external patch

(cataplasm) of Comparatlve Example 1 W1th the formula in Table 2 Was prepared

!'_



.'_'2'

-1 313dtaned| OI © 20 DSorblth Solutlon 20 Kaohn P 15"»"."

T| tanl-um oxXi- de _-0 5 AI urm nuny. hydrom de : 0 8 = Tartarl c aC| d
'TableQ L L _ _
Compos1t1on/Comparat1ve Example ) g Comp Ex. 1
.| Diclofenac hydroxvethvlpyrrohdme L s
.Sodium polyacrylate "~ .’ N s
| Sodium carboxymethvl cellulose 3
Gelatin . : : L2
' Polvv1nylpvrrohdone v2L
1,3-Butanediol = 200
| D-Sorbitol solut10n .20 .
| Kaolin's ~ . 5
Titanium oxide - L 0.5
| Aluminum’ hydrox1de ' S R K- N e
- | Tartaricacid” . - - - o T 7703, -
- | Methylparaben. - . o . . o ol _O NN
" .| Propylparaben . - - - - ] .~ 70,05
--| Purified water -*:: .. - - -".. 'I' appropridte amount.
' Total L e 100 '

o 'chromatography

- . -[0016] Test Example 1 Rat skm permeab111ty test 1n v1tro : : o
' T o study transdermal absorbab1l1ty of d1clofenac hydroxyethylpyrrohdme-- 7'_'l.‘ :
""1n the o11y patch of the present 1nvent10n rat sk1n permeab1l1ty test in vitro was' o
' _conducted on* Examples 1 47 and Comparatwe Example 1. The exc1sed;f."l'-'
| abdommal skin -of W1star rats Was put in a. Franz d1ffus1on cell,. and each test
-preparat1on wh1ch ‘was cut in round shape (cp14 mm) was: apphed to 1t The
--'receptor s1de was -_lled w1th phosphate buffered sallne and hot Water of 37¢ C was e
s " c1rculated in the water Jacket T he solutlon of the receptor s1de Was sampled at.__"'
‘each t1me - .of'- .the_'_' t1me ' course - and ..t_h"e . amount of , dlclofenac L

"-hydroxvethylpvrrohdme permeated e,_. skm Was measured by h_qu1d’.--

R

‘The results are- shown 1n F1gure 1

'-‘ﬂ:">~».-[0017] Test Example 2: Pr1mary skln 1rr1tat1on test in- rabb1t f. o
_ Pr1mary sk1n 1rr1tat1on test on Exa_mples 1- 4 and Comparatlve Example 1 u
’ by Dralze method Was conducted us1ng rabblts To 1ntact and abraded back skin- o
' of the: rabb1ts each test preparatlon was apphed for 24 hours and then removed RO

| '-.One 24 and 48 hours after the removal of the preparat1on the sk1n man1festat1on
':-'iwas V1suallv evaluated accordmg ‘to’ the evaluat1on cr1ter1a of Table 3, and o
. ..~__1rr1tat10n score of each test preparat1on v&as calculated . The’ evaluatlon cr1ter1a E

' ..__for the 1rr1tat1on score are shown 1n T able 3 1 and the results of the: ) N

o measurements are shown 1n Table 3 2



3, S Net hyl paraben ',"0 1 Propyl par aben - 005, Purlf i '_ed':_--'v'vat_efl': o
) capproprrate anant o Tot's T

IR PR

Evaluat10n cr1ter1a N

Erythema and eschar format1on i Value- .édema'formation-'-' Value o

"O | No édema

Vo efythema ]
1. | Very. mild edema - I

“| ' Very mild ervthema
= Well: deﬁned ervthema 2 | Mild edema. A1
Moderate to'severe erythema ‘ , T3 ,'Moderate edema o

‘| Severe erythema to m1ld eschar format1on Syt =4 | Severe edema E

':,_'=Irr1tat1on score = [total value at one and 48 hours after removal] / 4

- vaaluatlon of 1rr1tat1on 1rr1tat10n score = O non 1rr1tat1on T

' ,O < 1rr1tat1on score 2 rn1ld "rr1tat1on 2 < 1rr1tat1on score < 5 moderate 1rr1tat1on E
X 5 < 1rr1tat10n score severe 1rr1tatlon kS o ‘ ' o
”Vfﬁ{0018] | .

'Table 3 2

" ' “Comp-Ex. 1 |

[ T est preparatlon Exl l Ex2 1 Ex 3. Ex 4

Imtatlon score . 12 13 10 12

- ;'[0019] Test Example"S | Stab1l1tv test
On Example |

.'—4 the drug stab1l1t§ 1n the patch was evaluated After ‘

"--;stormg each test preparat10n for 6 months at 40 C the drug concentrat1on of the_ e

: rat10 (% to the 1n1t1al amount) of each preparat1on after stor1ng was calculated
- fusmg the amount of d1clofenac hydroxvethylpyrrohdme in each preparat1on'-'

-'-...._~i"fbefore the test as the 1n1t1al amount ( lOO%) The results are shown i Table 4

e Storage cond1t1on ' Ex 1 Ex. 2 e Ex3 Ex 4 .
“Initial'amount’ - 1'60‘0- T 1’00'-0'-'-3“1”100'0 :,10‘0.’0 B
40°C 6months_ 989 [ _981 [ oro [ 981 [

present 1nvent10n was as safe as the cataplasm of the Comparatwe Example and -

the patch showed much h1gher transdermal absorbab111tv than the cataplasm 2 It"' ;:';:.
to say the o1ly external patch conta1n1ng d1clofenac hydroxvethvlpyrrohdme of _'

.. absorbab1l1tv safetv'and Stablhty Of the drug

collected sample was measured by 11qu1d Chromatography The remalmng dl'ug_.'-r' f‘ Lo

] [0020] From the above results of each test 1t was found that the o11v patch of the. RRERRAY

was also found that the patch showed very excellent stab1l1ty of the drug That 1s e

the present 1nvent10n 1s a_n external patch w1th excellent transdermal o



: ;-'[0'1'6] 'Test Exarrple 1 Rat - skin perrreablllty test |n V|tro - To study

- -t ransdermal absor bability .of dial of enac hydrox .yet hyl pysrol idine in t-he” | N
" 0iTy patch of the- present i nvention, rat skin. Permeabili. ty test in vit Fo
amas conduct ed on Exarrpl es. and Conpar.at iye Exanpl e 1 The exci.sed abdoni naI

skin of “Wstar rats was put in:a Franz diffusion: cell, “and- each test - .
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