Use of éntjcholinergic drugs The present invention relates to_thg L ) S
anticholinergic drugs in the formof parenteral useable theré@e&Siééiégﬁbﬁﬁ-

whi ch rel ease these drugs continuously f.orthe treatnent of hyperacidity and
peptic ulcers. It is known that anticholinergic drugs can be adm nistered
graly to treat hyperacidity and QﬁRth ul cer conditions. In the newest
edf'tion of the textbook "The Pharnicol ogi cal Basis of Therapeutics" by L.S.
Goodman and A. G Ilnman (MacM Il an ‘Publ. Co. Inc., New York,. 1980, 6th ed.)
it - i's said that antinuscarinic drugs of the atropine or scopolamne typ
that bl ock at cholinergic receptors influence gastric secretion. It is
poi nted out, however,-that only relatively |arge doses are effective.
According to this current teaching, daily doses bordering on the subtoxic
l'inmit are neces¥ag\oft antichplkineraiecdrygs secretion. For exanpl e, when using
scopol am ne, doses of 1 ng and nore are necessary to inhibit gastric
secrection in h \ , Iy@¥%- .
serious side ef Fgﬂl’;‘?se. gtﬂm%jer%&g%logtg }géisn%g}@ggrs\?i gél I)gr%ﬂ%%ét op (Jig?dai'?gs 1
fachycar di a and the fiore At pasesterdlnussabietherapqurae syssemmwhinh refpase these
Gastroent erol 00%r-§8 cbaéinkBEsiylRtThe tfedemdnteds GPPESCES: tyhnd FBFe LORELdESE ON
after a study of 400 publications on the use of anticholinergic drugs for -
treating peptic ulcers. The side effects are so intolerable that nmany
- patients are ungel & kRoRNENAE ahbRhbI BREFEN rQYSlcad Y Q4RRGSELRA 420y Odo
time. Investigations nmade by, M Feldman et al. [N.,Eng 1. J. Med. 257“
1427- 1430 ( 1977ffe%°a§¥v%féﬁb¥1tanaﬁdheewﬁlém}ﬂg‘éﬁe?%dﬁjlﬂ?ér b FeRstF eAktion
‘gastric secretiQp @aNc&ibYold®Thé HhRidfd 1631 calBARLS teF T ayeitickarngerdpses
of - a -parasynpat hol yti c drug. ,These authors have found that a smal | dose (15
my) of propant h&’?%ﬂi e Br (S 1gan (Mpeitidler Eubbn CPndiiCed N5Y YarkaktP89s §%8o0d

in patients sufieer),ngtfisDenilli@HoNahtidusirinic drugs of the atropine or

scopolamine type that block at cholinei’gic- receptors influence. gastric.

se;ret_:ion}. It is 'poi.nted"out.;. however'; that only relatively large-'
d’bs‘e_s -are effective. According _'i:o- this égrrent teaching, '_claily_ doses.
'_bordéfing_ on thg_ subtoxic limi_.t: are .r.xec.'e'ssary to iﬁﬁ.ibit_'g_as.tfic'. | .
" secretion. For éxémplé,-_whe’n._usihg'scopolami'ri'e, dos..e.s_ .'of'l-. mg.a_nd'..more
- are necessary to inhibit gastric secrection in humans. Such large-. |
dbses, however, almost always -caﬁse serious s-ide effec_ﬁs,_ e.g. dry .
mouth, impaired vision, phoi:'ophobiﬁ, 'tachycardia and difficulty in
-uri:iation-- aﬁd ur;'.'na'ry retention. In _Gast'roente:olégy- 68, 154-166
- (1975), K.J. Ivey comes to .thé- same 'cohclusion after a study of 400
publications on the .use of anticholinergic drugs for treating peptic

ulcers. The side effects are so intolerable that many patients are

e

unable to endure the treatment over a prolonged period of time.

‘Investigations made by M. Feldman et al. [N. Engl. J. Med. _2__91_, _
1427-1430 (-‘197"7)'] cast ‘doubt on tlllé view génerally held up to now = -
that gastric secretion can .onl'y be inhibited by administering very
large doses of a pérasyuipatholytic. drug. These authors have foun&'

that a small dose (15 mg) of propantheline inhibits gastric .s'ecx'.'etion'.

induced by intake of food m patients suffering from duodenal ulcer



to the zame extent as a subtoxic dose of 48 ng. It has al so been found that

this | er- dose of propanthelinc, adm nistered in conbination with an

H err]firlegeptor antagonist, e.g. cinetidine, inhibited acid secrétion to a

greate gree than did both drugs2singly. Oning to the uncertain efficacy

even inrelatively large doses, this concept has not found w despread use <

in general. Surprisingly, it has now been found that the use of S

. anti chote reegsamed exyEmnti as tmeuﬁm(ﬁ”paq!él#ﬂemal Iudeabhlbsd beemFouhd C Syst ens

which r a c t Judous| i.nhi bi.t. gastric

'secretlgllhaet\/\gﬁssas%bg{#ggs%%@t tgﬁ'a’ XFT‘ afdg?'hs\é%%dv\ef'co‘?%lg §%f f ect s.

- Accor di nglfyauﬁbz-pﬁemqt mmagminn t.qd at:&se:ﬁmuiebeuuﬁg,géd ai@nticholinergic
drug in rat a ARl e utd.c emfor useln

‘i nhi bi tusén%%ég‘;sf%gcg er%?é%‘t g;ﬁgﬁﬁﬁ\‘/l‘gﬁt?"éﬁ sr'q’lggtge‘s“gllﬁ partPc® &P%to the

use of em:tqrchui |eﬁéxgaco' cvergsni relahivglyepensat dases of titis aodepoetast her apeut i c

syst ens, §,01, rese cid inhibiting medicanents, e.g.

ant aci ds(I arﬁ or Fee%;{}]%a?e%%p egegz flagonl st, for inhibiting gastri o _

secretion. Very particularly, the i nvention relates to the use of ' B

- scopol agy ti I Cerd Py reparat.i of. ransdermal . B

_ therapeuttlr?’glgflngtqg %"g%él}g’% Pn tﬁ&gndlr gts‘e:hngfa’po‘%Ig Sf ang{]shoz%h'%?} “Ho- receptor

ant agondegs, i (he| mmbpfimegmiucseséb#@smautwswsmwuuttar|y the o

lnventlg,_nl h Qf a2 S holdnet ic drug in”™ -

t he - preparaglégstﬁﬁgf&t tasmge#r%rgr shgfa eut| ?§Q?l%?b’?t ngé{ﬁ 9? g‘éstrlc _

secr et iWille reduging\ri cmlllnalg-mcnmmgsunmhcm aide affartier rred

par asynpat hol yti c, : _

Accordingly the present  invention relates to the use of an
antlchollnerg1c drug in the preparation of a transdermal therapeut1c

.. system for use in 1nh1b1t1ng gastric secretion.

'Ihe 1nven:xon relates in parcxcular to the use of - ancxcholxnergzc
Foraan,
drugs .in :heL?as:;of :ransdermal therapeutzc svstems l1n the presence

of acxd 1n11b1t1nG medzcaments, Cofe antac;ds and/or

HZ-:ecgp:or an:agqnxst, for 1nn1b1:1ng gastric secretion.

Very particulariy, the invention relates. to the use‘of-scoﬁolamine as

anticholinergic drug in the[@n:u;of a transdermal therapeutic sxstem,GLrouuL
ce

in the preseng.of antacids and/or Hz-reccp:Ot antagonists,

o

for inhibiting gastric secretion.

Most particularly, the invention relates to the use of scopolamine
. . - ) > X W . )
‘base as anticholinergic drug-zn.theL_ of ‘a transdermal therapeutic -

system for inhibiting gastric secretion.



antinmuscarinic or cholinolytic drugs, bel ong to the class of neutr
at ropi.ne- type spasmol ytic drugs. Anticholinergic drugs which are
inter alia, for inhibiting gastric secretion using a therapeuti
whi ch rel eases the drug conti nuously, are described by G Erhar d E
Ruschig, Arznei- mttel, Vol. 75-79 (1972). However, particularly
Nrportant drugs for i nh| bi ti.ng gas ric secretion using a therapeut I cC system
for releasing medication continuousl y, are those of the atropine type, e.g.
at ropine, homatro scopol.am ne nzatr opi ne_and et benz i ne and
the therapeuti cﬁ?ﬁn’fgﬂg’é‘feﬁ? cs&f"‘f%s’tﬁré‘r‘g‘oﬁe &?%el’: SHPRS B g?iytgl;ﬂgs of
speci al i rrportaacﬁmmminmnobecmsmbmtﬂc deugks, bam@emyhélelanrw neutropic
glycopyrrol ate, '80 di ne, Propant he#l ne, .isopropamde, and clidiniumand the

t her apeut i cal | y°TISEFORIOEGFIRE PRAPSHYCLFhE &S aci ds and/ or Herr]

-receptor-antagoni sts can be adm ni stered oraly, or the
H err]-receptor ni sts gan beamnlste h_t he
anti-chol i ner gi CA%-[’ ggP nﬁggﬁg rtélccg’p or “Ah ’ago T&st%g{%)’here nﬁlﬂé:tm%used
“drugs whi ch st r gagfirjc Xecnétiont uématamhampendxmesdsgaswhmch seﬁaees he
Exampl o5 of Su1 BR Sol Bl SRR L RARIOLOYS G BrL AR Ll B muIBH Ltk
f her apeuti cal | ymtmﬂuIVcElal 2spp hlij-éﬁf(l%'%l} t&ﬁ@eantmn:wlwmschnmmabe drugs
adni ni st er ed ar r t d wigin
Noder ne- Ar znel e dapibiigep SRR bARRCAARORIATH Blorho RS JoFem D 9 11
i s. possible to meleagtrsmedidation @ogt:.rupkg]m, ame ghoseapf theaptzaping type+ 18-8-
metal salts AN 48l 5hand 2 nbila o T, b SopdLaddadl ELtﬁfplweanﬁ’eéey%dﬁfatIapﬂn%

Exanpl es of especi y sul tabFe Salfs are carbonates or bicarbonates of
- sodi um cal ci um erd rrhgrherapgutdealdlysesefiul rdalre thereqfc aPiher aticho Hanpsiex

doubl e sili cat egryfyl 65 HeLMC enteabddTiRidiMeRY deoxdedeadd, 81 LY oRyhenbydis, |

e. g SOdI um

mine, glycopyrrolate,.pold;ne, propanthellne,-1sopropam1de, and

“elidinium and'the-the:apéﬁtically_useful.salts thérof;';-

-The antacids and/or Hzéreceptor~§ntagoﬁists can be administered oraly, -
or the Hz-receptof-aﬁtagonistS'cén be administered in combination with
the anticholinergic drugs. = ' ' '

As Hz-reéeptor antagonists there may be used drugs which strongly
inhibit'histamine-induced gastric secretion. Examples of suitable
Hz-réceptor antégonists-are'ranitidine, metiamide;'burimémide,"

tiotidine and, in particular, cimetidine, and the therapeutically

P

~ useful salts .thereof.

Suitable'antacidsfwhich'can be administered are e.g. the preparations
described By B. and H.H. HelWig”in "Modefné*Atzﬁeimittel“; 5th ediﬁion,“
PP. 656—665,.1980;'in'particﬁiar;.it is possible to use metal salts,
e.g. alkali métal_salts, alkaline earth metal salts and also SAlts of
metals of Group III of the'Periodic'Tabie. Examples of especially
"sgitable.salts are Carbonétes or Bicérbonates of SOdium;célcium'or
magnésium, or also aluminium silicate . Oﬁhef complexsdoublé gilicates

which produce an aluminium hydroxide film by hydrolysis, e.g. sodium



- -4- alumniumsilicates, can also be used. As further gastric acid
inhibiting agents pepstatine, and, ,cytoprotective agents including vari ous
prost agl andi ns, such as PGE2, and 16, 16-di nethyl PGE2 may be used. The

abovegnti oned parenteral useable t herapeutic systens which can be used
e.g. SNsdernal |y or i ntradermal |y, subcutaneously or intranuscularly, -
rel ea ontinously a drug at a certain rate and over a specific period of &

time. These therapeutic systens can al so-be enployed in the practice of

o this. inyg i O B iE RSO0 BHQUSe Nle Qaﬁ% airemtgyse?mogcmugs The

transderna erapeuti c systens control e rel ease of drug on the surface
of int actmbi(blr#mﬂ' [feenta pepftatinteased jcyteproseeive ddeptpainghndimg naxi mum

adsor pti %rf%gaﬁtéééagfanrdh@s Skidh adNfordy Uthadié fldsetnelchy PRRB LG epi dermis

and enters circuration via the capillaries. Intradernmad systens are
appl i ed deressdty beneath the epidermi s and subcut aneous systens beneath the
~derms, e.g. as inplantate in accordance with US patent. No. 3 625 214, and
t hey rel ease t he. drug, controlled by biodegradation, continuously into the

ci rcul at {THR. 2bgye (meRELened| PARCALETALORIRAPAR ABREAPSYSES FIFEemEnFRIFCEM r 0l a L

conti nuowe &fldeass Qi-aﬂiﬁhlﬂnalflﬁ?roﬁlﬂiﬁ&h@r@ilﬁe%ﬁbbm%bdh@e&ﬂ' an patent NO
837 935, can al so be applied Intramuscularly. Preferably, however,

t her apeutiPETaBISERIATLEy Foletse GRRCIROURLY &ATHB I3 ReFeE4eER T8RR i9%usly the drug :

transder bt Ya sﬁbdﬂ'ﬂdlﬂ&:.&ﬂ othemétliuew ﬂferh{mmdefs‘yemﬂs canlidigbl e
antlchollne I.C - rug1 t here may ged as ansdernal therapeutlc
_syst ens, %8 3’9 PloRef 40 the pRACLIH & F sn% ?’%@8“%“22 2 598 123,

release of mixtures of drugs.

The transdermal therapeutic systenms control the release of drug on the.
surface of intact skin. The rate of release is substantlally below
the. maxxmum adsorption: capaclty of the gkin. The drug. diffuses -

through the_epzdermzs and enters the clrculatlon via the capillaries. -

Intrédermal systems are applied directly beueath'the-epidermis and
subcutaneous systems ‘beneath the dermls, e.g. as 1mplantate in -
' accordance with US patent No. 3 625 214 and they release the. drug,-

controlled by biodegradation, contlnuously into- the c1rculat10n

Systems employing biodegradable. . polymers. Which control a continuous
release of drug, for example as described in Belglan patent No.

837 935 can also be applied lntramuscularly o S "'.tif_ L

. Preferably,:however,.therapeutic.systemstare used which are able. to.
. release_continously_the.drug transdermally.
Depending on the utilitj of the different suitable anticholinergic.
drugs,.there may be emplqyed_as.traﬂsdermal therapeutic systems,. e.g.
those  described in US patents Nos. 3: 598 122, 2 598 123,
3 797 494-and 4 060;684, but préferahly-the:transdermal therapeutic
system described in German:Offenlegungsschrift,No._2.604 718 or o



3 797 494 and 4 060 084, but preferably the transdernmal therapeutic system
descri.bed in German O fenl egungsschrift No. .2. 604 718 or -5- U S
Patents Nps. 4 031 894 and 4 262 003. However, the uti lity of thi
invention is not restricted to the transder rral t herapeutic syst
drsclosed in these publications.-The system described in German '

O~ enl egungsschrift No. 2 604 718 or U S. Patent 4,031,894 is a't erapeutlc
drug delivery systemin the form-of plaster-type substrate which rel eases

an antichol i ner S¢ ol resence .ot absence
of an Herr] -regjegt géatgﬁ'fsaggﬁ St BP]t ngs@g Er%sﬁ?yqdaf ?‘%ﬁ"g 8&‘5’-2?"{7 8F rate
of 10 to 200 [ erunlig/ imweertioh O nekirestaiutet her ehy Ura@s&h-yabrthag@ehhﬁc systems
concentration of,.dr i.n, t | as to, a vgl,ue a i phibits gastric
cecreti on w1 hodteeiibetinis dheds PitTtcalidhen e pliaP derribed B s A
then in an anour&ffeile(guﬁgssmhiﬂt[w.rpgﬁw 718 wxhUuthaPatdee &030¢8A4 &8 «rug | n
the plasma i s kept_approxijate sta s_the pul.s

‘be in the range %F %%Duc fgﬁg Je& e 7 %’qu mnttﬂg%’rmnergpa& 8 td'pe subsgrﬂ
scopol am ne per vdu[:brne]lean‘esskn ranoicﬂoéxmgt.c alxtugd.e. Ehesappmmne dase)n imf the

Zopol ani NG . _

scopol amt ne i n (HesEdAEF BaCod Rulh lteb ot PufAREEAY, NaRadnal LFV,

i's known, and itfirstlyortean emttltaib wtpr ok 40t tre 200 uay ey off sidoopuidarkereby n
h | ' . '

the plasma inter é’g{Jut rg{gg” err?é%g?&é&@nréé Qru rinaéﬁ%’er EEsm‘Ar £J‘?Wa1 e at

excretion rate o eescopol a I was
general |y corres{hdnll itoighibhes zﬂgetntllccsiﬁmSM Iwet/lellut mme,asmt wade &Eé@ts

~found that this S 0gi on.
Therefore, the r%?%%égné‘g?%%l ohgheg th g)lrfr gfgte’r élaypendl ng

on the such that the content of drug in- the plasma 1s kept approximately
h :constant. In most instances the pulse will be. in the range of 50 to -

2

150 pg of an. antlchollnerglc, e, g.'scopolamlne per cm of skln of bexng- |

'treated.

The éonéentration of Sdopolémine:in_tﬁenplasma can be related to
the. concentration-of'fréé sébpolamine in the uiine'if the glomerular
- ;letratlon rate of the subject is known, and it is convenlent to
express the quantlty of scopolamlne in. the. plasma.xnterms of a -
urinary excretion rate. An average urinary excretion rate of about'
0.5 pg free scopolamlne per hr was found to gemerally ‘correspond to
. a therapeutic plasma level. However, it was also found thae" thxs

rate is subject to about a +5 fold biological variation. Therefore,

A

the rate ranges between about 0.1 to-2.5=pg?per hr depending on' the

”_:,_-' : - individual.

The putﬁose,oflthe subtantially constant rate adminisﬁratioﬁ portioﬁ :
of the method is to supplement, if'necessary; the pulse administration
in delivering enough anticholinergic to reach the above-mentioned
therapeufic level and to hold that level for as long as is necessary. -
It follows that the constant rate adm1n1strat1on portlon will proceed

foras long as therapy is. requlred. In this regard a total (1nclud1ng



] ndi vi dual . The purposeof the subtantially constant rate adm nistrat

i on

‘! ra
Sttt

portion of the method is to supplement, if necessary, the pulse -
adm ni sgxati-on in delivering enough anticholinergic to reach the .
above- figy oned therapeutic level and to hold that level for as long as is
necessg é’ It follows that the constant rate administration portion wll
proceeq ¥4r as |long as thePapy Is required. In this regard a total

(i ncluding -6- the puI se) of 0.1 to 2:5 ny antichol i nergic adm ni stered

in accor

ance, Wit h descr.i dos.age ramw ||l provide a
t her ape’u&? < PPt ;06? guf"? ﬁrb'ﬂ'r;g ﬂé‘e’?g’tfa? ""‘th 8ot SFg‘Eﬁﬁgnfﬁat
| evel ofwmhnsmarabovaaesaihemldskaga Ipﬁo‘gmywillaryrdi&ﬂemhtl‘i@:afpﬁutﬂte body wei ght
Y, of the t|e [ a ta cestherate
Fn et EEQ"IF aﬁbwt Ut f5 [Jéf" gIstpéf&th]tﬂ'sa%\.D#tgh azﬁ .5 1to 15 :
[err]g pef chnstfanr r;ttlel gimdni{treaion edya&ry hzpetdiagyorn ahe Widydr ug

(pl asma
‘wi Il be

adm nstr
substrat

B0 (lrafng wBLERY 4850l Yakhle 21fIuRll G, B0ML LR o)

e can OnSI St a mul ere am na

t he

The

i'stng the follow ng

four | aymssamntm emed wﬁ.ﬁ.brheabmv@e rdnge @i At e:t:tlﬁv;z lpackhrngor Rudtgel - | i ke

~drug res 0
whi ch |s§t[ e so%rgi %ﬁ%ﬁe const ant

" menbr aneofpdirug admindtyations r bles ,t#eecoﬂ@t dwitiphtd hofpurlae e@@eplsm‘d- d a

m per nmeabl e

gel -1i ke gehesi ve | ayer containing the.drug in a mxture of m neral
polylsobutene and acting as the source of the initial dose, and als

COI'TpI’I Si

ng adhesive materials with which the substrate
The substrate can consist of a multi-layered laminate comprising

- the following four layers when viewed from above:

a) a protective backing, _ _ _
b) a gel—like-drug regervoir consisting of a mixture of mineral oil .

and pdlyisobutehe and which is the souree-of the. conetant'drug-release,

e) a semipermeable membrane which partly controls the constant rate

of release, and -

.d) a gel-llke adhesrve layer contazn1ng the drug in a ‘mixture of

~ mineral oil and polylsobuteneuand-actlng as the source.of the-1n1t1a1 |

dose, and also comprising adhesive materials with which the substrate

'is affixed to the skin.

For the covering layer a) it is preferred to use -3 laminate of polymer
sheeting and a metal sheet1ng, e.g. alumlnlum fozl. Exemplary polymers -
which may be used for-thxs layer are polyethylene of high and low '
denslty, polyprOpylene, polyv1ny1 chloride and polyethylene terephtha—~
late, '

t

- The scopolamine base contained in. the drug reservoir b) is homo="

geneously dispersed - partly dlssolved and partly undissolved - in
the  gel-like mlxture of mineral oil having a v1scos1ty of - about 10- to
100 cP at 25°C and a polylsobutene..These.mlxtures of mineral oil

and polyisobutene-are excellent adhesives and serve in addition to

oi |
0

nPlecd Eﬂfi‘iﬁ!%? (BLaéqrgc?ra%' cf?% scé‘Q polyi sobutene and”

3

-
=

and

©



is affixed to the skin. For the covering layer a) it is preferred to use a
| am nate of polyner sheeting and a netal sheeting, e.g. alumniumfoil.
Exenpl ary .pol ymers which may be used for, this |ayer are polyethy e of

hi gh and | ow density, polypropylene, polyvinyl chloride and po yl ene
terephtha- late. The scopol am ne_Rage contained i n.the drug re ir-b) is
hotfo- geneously dispersed - partly dissolved and partly undiss d.- in .
the gel-like mxture of mneral oil having a viscosity of about 10-to 100

cp at 25[err]C 396s 2nRl i PARMLEOSupdliBRE WgkbaliSri ofddIRN A110k4 R0Y
pol yi.sobut ene are excellent adhesives and serve in addition to -7- hold
the pl aster-type-gutsst eenrder fget ther scopedapingebase, ovichshagsdimided as
carrier for the sgf&ﬁ%ﬁgniae HAsene i €N &S 2l W10 19Ql Hhliak idey ahbude3in
mneral oil (c. ng . Tﬁe relative anpunts in the reservoir are chosen
such that the nitherzeisenidiri ares ghaseansychi Fhats she minecplipih if hbsaaReigLiy ng

the entire rel ea3e, Rkl Qd tAf telBastURei i3t the IREIrRCXd1h8Y Yerdda bBErHeaM Nate
is a sem perneable (m croporous) layer C), the pores of which are filled

wi th the niner alsubfiragescri bed above, "which | ayer controls the.rate at

-whi ch the scopol am ne base is released to the skin. The rate of flow of
scopol am ne through the sem perneabl e | ayer- and the area cqvered b)s t he
menbrane nust bEMEREEXENLATREIPE KAt leRERateohh 2aftHReTRealle | PAFERPOFBUPN L3R n
fromthe reservQ)l $raYéreaUes WBDEH akb Veidled wE O ThaNhinedhE oill dd3eriveage from
0.3 to 15 after the transdernmal therapeutic sé/st’e_lzm has Peen pplied
to the skjn. THEOSenFPEFIaMATe SoRATBL QrfEei tRatle VBFCh 5P fsppolamine base

is released to the skin. The rate of flow of scopolamine through the
- semipermeable layer and the area covered by the membrane must be
chosen such that the scopolamine is delivered to the skin from the
‘reservoir layer substantiaily at a constant rate in the range from
'0;3_tor15-)q;?hn'afte:-the trénsdermal therapeutic system has been
: appiied_tb’thé skinm-The_SemipermeabIé'mémbrane:is-madefpf'poiyme:ic o
" materials through which: the drug is.able to fgne.trate.-.by'_diffus_io__n.._ .
" Exemplary POlymefs whiéhrcahfﬁé-used-fo:féucﬁ membranes afe-ﬁOlY‘ N
propylene,-poiycarbonates, pblyvinyl chldride,_celluldse-acetatg,,

'.gellulose.nitrate, polyécrylonitrate-and organopolysiloxane rubber.

The adhesive layef d) of the laminate is composed substantially'qf';he
same cqnstituents as the layer b) above, and it also contains the
scopolamine base as drug and.ié_responsible;for the initial large -
dose at'the,commencemént of treatment with the system. The plaster-
';:' a . type substrate is. affixed to the skin with the aid of the strongly
adhesive'layer“d)_aftér-the removable protective layer has bgen-'

removed imﬁediately béfore application.

The parenteral useable tﬁerapeutic systems described in this inven-
tion and which effect continuous release of anticholinergic drugs’
in the presence or absence of antacids and/or Hz-receptor antagonist,

can be employed for inhibiting gastric secretion in acute gastritis -



materi.al s through which the drug is able to penetrate by diffusion.

Exe X'y pol ynmers which can be used for such nenbranes are pol y- o,
propylte€ye, pol ycarbonates, polyvinyl chloride, cellul ose acetate, cej | ul ose
nitr A\Jpol yacrylonitrate and organopol ysiloxane r ubber. The adhesi ve

~as theTayer b) above, and it also contains the scopol am ne base as drug M
and is responsible for the initial |arge dose at the comrencenent. of -

treat negt s hrééﬁn?)&ﬁtp@m ulBerP i aSHRN sedudlR SURSEIALR iknalié icned to the
skin with the aid of the strongly adhesive -l ayer 6‘% after the renovable

pr ot ect PEEUTTEPES AfaurHIEaFante RRRASTTPIEROdPSHCAL ySider e fechppls-8atdtdn. The

" par ent emahe)s eapdie el RAAREY bhéphb RIS ti@sebtdiadahd difEscdibyeny tion and
whi ch ef fect ,continuous rel ease, of antlchollnerglc drugs in the presence or

absence%?“%P%&‘ﬂs“ﬁﬁﬁ%rrqqﬁ‘é‘iw receptor antagonist, can be enployed for
I nhibiting gastric secretion in acute gastritis or for treating peptic
ul cers i_n the stomagch or ,duqdenum wi t hout the occurrence of unpl easant

~ par asynﬁaftﬁﬂsﬁ‘@}"céfz’%l’&@ﬂé‘f"ﬂé&t%‘rp%sﬁ apg \pSRecHALLY | $RTAT P T FRETERY -
phot Othb:hﬁmstiagmaﬁamstarﬁtgdoﬁlaﬂfyl g, t-yewptaflmhg&ﬁsandcuér B6@ex retention. *
For gastric acid inhjbiti ngéB gses “and_especially anti-ul cer_ _therapy

conpri sPﬁbt JAH rfo0ERty n§TeR P‘?‘p&’SFT%FP] 2§°ef‘,‘§[ﬁfoith%nﬁr&§0rﬁegfraltlﬁe dosage

unit Wi lthe Caoslagé NEdirin OdBnkBing2Ehe TEntdoddék HiDf behganihiigrera@neral |y, the
dosage form caont ai ni ntrgPdtsgﬁetaigta?gom sts will- Ee adm nistered orally from one

to six CFAEY srgmpne 13 dats 298 the faljy fiesaseaboik 2% ng to 1500
my of t ERodbht -7566 RO LSRN @ O6HN ithé H ~FedeptberaaRapddictySeort he -dosage form’
conpri Sll1grapeut1c\gsLl %Pnégg;;ea§§¥itcdmprlszng a PGE2 will contain about

0.1 mg to 3-mg of»the.prostaglandln,_and-thg.dally dose " generally will

be from about 0.1 mg to 10 mg administered 1 to 3 times a &ay. For

antacids, the dosage form will contain from about_ZS-mgvto'SOOng;of

an antacid administered Qraily framllzto-ﬁ ;iﬁeé.a day. A representa-

tive dosage form for a. Hz-fééeptor antagoniSt comprises 150 mg of' _
c1met1d1ne and 100 mg of lactose fllled into a hard gelatine ‘capsule,

for a prostaglandlng 1 mg of PGEZ, 27 mg of sucrose, 25 mg of ‘starch,

5 mg of_talc and.Z.mg o£ magne31um.stearate compressed into a tablet,

and for an antaéid“BOO_mg of aluminium magnesium antacid and 15 mg

of magnesium stearate compressed into a tablet.

When used in conjunction with transdermal administration, the dosage
may gradually be'décréased'as the pétient responds' to the transdermal

‘administration of scopolamine. The transdermal dosages of scopolamlne

L S

found useful are in the range of 0. 05 to 25 yg/hr when used in
conjunction with oral or parenteral administration of another anti-

ulcer agent.

' Bandages for the transdermal use. are prepared as follows in which

"parts" are parts by weight:



0.1 ng to 3 ng of the prostagl andin, and the daily dose generally wll be
from about 0. 1 nmy to 10 ng:adm ni stered 1tq 3 tinmes a day. For antacids,
the dosage formwill contain fromabout .25 ng to 500 ng of an antacid
adm nistered orally from1l to 6 tines a day. A representa- tive dosag
fer a Herr]-receptor antagonist” @orrprl ses 150 ng of cinetidine and -
otlactose filled into a hard gel atine capsule, for a prostagl andi ng
of. PGE2, 27 ngy of sucrose, 25 ng of starch, 5 ng of talc and 2 ny of
- agnesi um st eargt e £QgPhEDacsk 29l o pﬁr%@ﬁ’:‘x@ﬁ mo@Q&xﬂanwél%harﬁoaijiibb&G&xdms@fd

al um ni um magnesi um antacid and 15 ng o nesi um stearate conpressed into
a tabl et. Wien uided theydesignarion bistagpx Wn'f!'-T d&5308b OQ il peoSi Fatavenase he
dosage may gr agiakiyiabesgatsaseds ap%rwqoeaﬁalgeh;ﬁmqs ibfutene

-transdernmal adm ni-stration of scopol am ne. The transder ma osages of

scopol ami ne foufgldiserar theeTrade; krghifénsii‘ 148, 38 %QP E’é?"ﬂsgfhra"ﬁm? used

i n conjunction p Eby1Qkake Pht PATSBNL eﬂ'a%’ts %ﬂﬁéfﬁlskiﬁtdlﬁncﬁ)fatai?bb‘erlsa?tﬁarts
ul cer agent. Bandages for the transdernal use are prepared as ftol Fows in

which "parts" dicepphamige Haﬁsmrgihﬁw -2 pamys. ghloroformigt§adrens cast Pnperans
hi"gh ol ecul ar ypkghinapely Iasmtreaech(xaﬁIsicumgernw%fdgﬁimgﬂﬁeld%l\ﬁe%am%
MWML- 100, 1, 200, 000 vi sc05|ty aver age nol ecul ar wei h 5 parts | ow
nol ecul ar wei gkﬁerﬁbﬁ"}}'ﬁ%é‘fﬂjt epld uader thediesigantion rﬁ°\ﬁ°§?‘aﬁé>@°2ﬂ‘1vs
35, 000 Vi SCOSI tahia¥ Afeaderddakpsit Ahydteb@itokindR1$ mm&&dﬁsn@mk O leohtldktCP
at 25C), 15,7 parts,_scopol am ne base and, 860.2 parts chlgroformis sol vent
cast onto an apsbexiveadaysrstrippablm ceptite pRmbEpAtion fsnsdnilartdyiprepatred

pol yelt hyl ene t egyepbihakatfcisg!desnddeno (3R r 6 el a e DN MERPARA & pfi 0641 A
'scopo

polyethylene—backed polyethylene terephthalate fila a solutlon of

31.8 parts of said high molecular weight polyisobutene, 39.8 parts

of said low molecular weight polyisobutene, 63.61p§rts'of said
minéral-oil,_4;6 parts of scopolamine base and 860.2 parts chloroform.

_The resulting contact adhesive iayéf'is'approximétely-SO-ﬁicrbnthhick,'

' The abpve-describéd baéking¥ré§ervoif layer'combinafion is then
laminated to one face of 'a 25 microm fhick-microﬁéfdus polypropylene
‘membrane (sold undér the Trade Mark Celgard 2400) saturated with
said mineral 0il and the aBbveQdescribéd'cpntact'adhesive layer-
strippable coating combination is laminated to”thefbpposite face of -
the membrane. One chz'cirCular,'disc-shaped band;nges are pdnch cut
from the.resulting 5~layer laminate. Each bandage is'designea to

release an initial 150 yg/cm2 pulse of scopolamine followed by an

T_,..“ .

2
essentzally constant dosage of 3 to 3 5 Pg/bm /hr

b) A solution of 22.3 parts of  the high-mélecu;arlweight_poiyiso- '
butene descriﬁed in'a) abbv¢.28.0 parts of the low molecular weight
polyisobutene described in a) above 44.9 parts mineral oil (66
cp-at25°c), 12.8 parxts scopolamine base, 8.8 parts dimethyl lauramide
and 883.2 parts of éhloroform_is sol&ent cast onto the backing Film -

' described im a) to form a scopolamine base reservoir layer



am ne base reservoir |ayer approximtely 30 mcrons thick. A contact

adhesi ve | ayer-strippabl e coating conbination is simlarly prepared by .

sol yent{ casting onto a 200 micron thick siliconized, alumnized, L

vl ené- backed pol yet hyl ene terephthalate filma solution of 31.8

'sai d high nol ecul g5 wei ght pol yi sobutene, 39.8 parts of said low .-

Yar wei ght pol yi sobutene, 63.6 parts of said mneral oil, 4.6 parts w

of sCopol am ne base and 860.2 parts chlorroform The resulting contact

adhesi ve : ¥l 0 A kEk: = cribed

backi ng- ?%@é?\%%%tr%l??%?%pn%[eén%f ?‘orﬁn}cgﬁ%ﬁgné%%ggnb'nea;{gger?gg%%gg?%ce of a 25

m cron t RPEKENE ¢mBERAL3AR iFoBimileply erersredthvaselvens| ersging ontncth®r ade Mark

- Cel gard 24DQbasAlaipahRinichl SdlefnillGEale:th luegitisbhialve- descri bed
contact adhesive layer- strippable coating conbination is lamnated to the

opposi t eafgRdatim phe2ndrdAraReef eAld bish aoleenlar, vadishe rohubrodueti®danges are

punch cubgfd eEriNes! K3l {dwBofrcu¥eheigHE Dalya soktele PAIJaGRLks designed to

rel ease'an initial 150 [errl&%cn{err] pul se of scopol anmine followed by an

- essent i aPiBPTEbrRilakt g8SEFE OF: 3-8 PAILS Jeapelagianibese 9P .PaFS A solution s

- of 22. 3 BafdehyDf1aubsnile 0shd TR £.GUpAFLsVEBRIHRbERAL. YTIRD reltlc@RE d884dd bed in a)

above 28.0 parts of the | ow_ nolecul ar wei ght polyi sobutene described in a)

above 441¥5%ai¢ LPRFYEmarely; PO misrens SR¥¥-err]C), 12.8 parts scopol ani ne .

. base, 8.8 parts dinethyl |auram de and 883.2 parts of chloroformis solvent -

cast ontg the backing. filmdescribed in_a) to forma sgopal am ne base

reser voi Fi¢ Apaye desczibed b %‘@Te%ﬁvﬁf’&-rl@;i%’tcf‘ﬂn@r&atﬁtb&ﬁt%ﬁ?P"adhesi ve

| ayer - St LigiRabe® t606dd Bace 0FDd 23t hivtoh Sthikkidiakdporpie RRLPFkRy1&R! vent

casting onto the, silicqQnized pol,yethyl e te halate film described in
a) SaI sg'l Wﬁfﬁnﬁf(ég‘.& :3"“83"?? o) es%é?ﬁ"%f‘g‘?ﬁﬁfﬁ‘%?gﬁt’]@r agResire I'lp?é'ﬂ]'l :Ob:,l_t ene.l,' ”

strippable coating combination is laminated to. the.opposite face of

the membrane. Four c:m2 circular, disc-shaped bandages are punch cut

from the resulting.5-layer laminate.. Each bandage is -designed to
?'Ipul'se of scopolanu‘.he followed by an

essentiallly constant dosage of 2 )xg/cin.z/hr.

release an initial 125. ﬁg/én_:

¢) - Bandages were made éccord,ing; to the procedure'.of' a) _ _ _
except that: the strippable coating was 127 micr_ons thick siliconized .
polyethylene terephthalat'e_film and the bandages were each 2.5 cmz |
in areé_. ;3 vitro tests of these bandages showed they released an
:'._nit:_’.al.pulse of approximately 200 ug in the f:i.rsf:_ two hours of_ use

and an airerage of approxim_ately 10 )xg/hr ther_eaftef through 72 hrs,

The invention is illustrated in more _'detail by the following non-

IR

limitative Ex_am’plé, in which parts are by weight unless otherwise

stated.



29.5 parts of _said | ow nol ecul ar wei ght polyi sobutene, 47.6 parts m neral
oil (66 cp ‘at 25C), 7.8 parts scopol am ne base, 9.0 parts dinethyl
| aurami de and 882.6 parts chloroform The resulting contact |ayer
appr oxi rrately 50 microns thick. The above descri bed backi ng-resqg
conbination is then |amnated to onk fface of a 25 micron thick
p&ypropyl ene menbrane (sol d under the designation Cel gard 2400) adheS| ve
| ayer- strippable coating conbination-is |anmnated to the opposite face of

the menbrane. FoE¥ampiedhr] ¥qupgulhgAlehy SRS RSOGS BRSBHEE ARWYBLEh cut

fromthe resul tl%nhmraﬂ@&mefoﬁas&haandﬁ@m& d@a%mgmgi'p yigbgase an
initial 125 [err]g/cnierr yul se_of scopol am ne prI
£

essentiallly conS¥est %éﬁ%é‘ere'ZI[‘e?’id]eﬁlrt?rﬁ S El)e re%éﬁda%%sthﬁere

made accordi ng t&:ﬁiﬁaﬁoacedw Cedtf paasoaxqa@t néthahked BRy TrhippRbi@tsont i ng
was 127 mcrons thick si conl zed (ﬁ‘ et h I ene regtheehal ate filmand the
bandages were eattF 298 i ¥pfgF e 4nd) 4pd %r"b" t%?f'g SEIREYes * Thowed

they rel eased anndfatimdonptl| oFe1DiingRyoRdBecilte20d dueidg ghe tude shir st two

heurs of use and_an .ayv ge o proxi matel]y.l O I hr thereafter
thfough 72 hrs, ceslgng %t ‘F‘B’ni‘?'%‘PlaF? lﬁé’f’i“éﬁjedAlWahﬁ4e§Lg£tt§Ffawtf%€y5tem

f ol | owi ngnon- | i mt&btmemm undér \&)i B apard)s abéve byd W&I ghat dem:lrdﬁ&on .
of herw se st at ed. n al.t hy. test Y

physi cal exani naP¥th f%d‘%?eietléﬁe’fyo?y %ﬁﬁ?fa@’ﬂ%ﬁ&l f‘?p&ﬁgg gf‘%g% <food
chem stry and ur Brlfealthy eolierteanttesd fexbeons yvéha pesn&tczf os ltolues. Before the
exam nati on, the ons._may._not Kk a h at | fo ne
week before and a nﬁpet%‘e asesF?b(fg l’t:‘fﬁlegégma&r?ag%%nayﬁ ché'dctdat Shudy,

: . ~ the ac1d secretion (HCl and volime) is measured basally by the method -

of Lindenschmid et al., Zschr. Gastroentgrolog1e 17, 820—826 (1979).

The gastr;c secretion is collected at 10 minute 1ntervals by contlnuous o
suctlon. The. amount of hydrochlorxc acid secreted is- determlned by

;1trat10n ‘of a'5 ml sample against O.lN_aqueous sqdlum hydroxide. -

Side_effedté on the test persons are entered daily on a 100.mm scale; 
Blcod pressure, pulse, and diameter of 'the pupil dre ente:ed.dﬁ day

0, 2 and 4 of the study.

The following table shows that acid secretion decreases. substant—.
ially using scopolamine in the form of a transdermal therapeutic

:ﬁ' " system.

Cage T



nor nal manner
any kind
under a
scopol
over a

and 4th day of the actual
nmeasured basally by the nethod of Lindenschmd et al.,
Gast roefelgleofogi e 17, 820-826 (1979).

of

st udy,

t her apeutic system as described herein

The gastric secretion is collected at

and o

the acid secretion (HO and vol une)

Zschr.

l'iving may not be altered during the study and excesses of
e avoi ded. A transder nal
and c) above and in the description part for the delivery of
is applied behind the ear to 8 healthy volunteer test persons
od of 48 hours. 1Before the start of the assay,

n the 2nd -~

S

post-aurlcular skin of five adult male duodenal ulcer patients -

ranging in age from 21 to 40 years-after removing the ‘strippable’

coating layer. A study was conducted over.a period of 48'hours.using

- placebo and scopolamine containing bandages on alternate nights. The

placebo bandage was the same as the scopolamine-containing bandage

except that it contained no scopolamine..

| At mld—day before each study commenced the left post—auricular area:

10 n1nu,gt°gt,. o%||OrIC aci d
secrete v - 5—tN aqueous |
sodi um st e on the test persons are entered daily on a
100 mm scal e. BLood pressure, pulse and dianmeter of the pupil are entered
on day r—2—amt—7—of—ttre—study—Theyfortowmng—tabh E‘SﬁUWS—rhqp—aCid
secr et ijobimgeperindcaf stwdsnt ant - i al | y| BGIn | afvi resktveriges Tof m of a
transddrmal therapeutic system . {12- Jable | A“t&&gvgﬂmscopo amne in
the forjmof a transdermal therapeut c systen1on bhs gastric skcretion
time pgrrogor—study (rvar7To -'IESI versusferr])
[err] + Before TIS-s ¢°P°1$!¥3@9a‘l*ﬁfe bef o e53TISI-°5copoI am ne use 53 + 13
on day duri ng TIS: annnlam ne. 31 ¥ **_ LISe '
' on day 2 during TTS—scopolamlne _
E ’ : 31 +# 15 %
use -
‘2 days after TTS-scopolamine use | 22 + 20 *
1) paired t-test; n = 8 test persons
* = p (0,05
%% = p 0.01 )
xample 2: Bandages were fastened to the

was cleaned and ezther a placebo or a scopolamlne bandage was - applied.’

“to the skxn. One hour later a standard meal was eaten. Four hours

later the patients were intubated with a sﬁmp tube and one hour

after that another standard meal was consumec. From then until the

next moraning no food, only water, was taken. Five hours after the

last meal the stomach contents were aspirated and discarded. Gastric

secretion was collected hourly by pump suction for the next nine hours.

'

oy



2 days after TTS-scopol am ne use 22 + 20 * 1) pai
t-test; .n 8 test persons * = p < 0.05 ** = p <0.01 Exanple 2: es

were fastened to the post-auricular skin of five adult nale duoden yl/cer
patients ranging in age from2l to 40 years after renoving the strippable
coating layer. A study was conduct &dldver a period of 48 hours using
pl-deebo and scopol ani ne contai ni.ng bandages on alternate nights. The
pl acebo bandage was the same as the scopol am ne-contai ni ng bandage except
that it contai nedFhe 3¢ AdRERsnet each flogrynroblacsien sgen used diprcesasunenegt

the left post-aurpgypbndiceeraidon (i8aNEd ANbaChd BFhrdkiBl AGCHP 060 Asing an
scopol am ne -bandage was, applied -to the skin. One hour later a standard

PR )
neal was eaten. FAUFCRBLE $LFERTEF- (PHeclRetTednssveRke 2l ibratad Aarvienheashsipnsr—

t ube and one hour néddt@bn tdizh ARRENR bedBEAr d neal was consunmed. From then
unti-l the next norning no food, only water, was taken. Five hours after the
| ast nmeal the stomach contents were aspirated and di scarded:. Gastric

secretion was col kesd1ed 4¥ede|vesBingdd 6P t94Cdn@Bedtike tHIGhEE ¥erdliXBrd e Sin
-18- Five ml aliquots of each hourly, collection were used for measurenent

of PH and titrati GFF%H At W§38 MQUELHAGHT IRFEP UK LR iPates veF By god pean
autonmatic titrat Ohoudly BYRGEéNdA6S dbREEhteatidy ah el 1DR{oNBE heRaTited Ctil/lroxon's.
mnation with standard buffers. Results after testing.,for two consecutive

ni ghts were expre§iEFd FAtkFFAF &% N8 LSk ifT AFEReR SARP RS P8Pl Biedyer
hour .and mean hougby shytis@gesl aaamys@ecentration in mllinoles per liter.

W' coxon's
 The mean hourly acid output was found to decrease from a mean of 6.8
+ 1.8 mmol/hr on ;he:placébo night to 1.7 + 0.4 wmmol/hr when the
scopolamine-containing bandagé was used. The results were statistically
significant (p 0.001).

The hydrdgenlion-conceﬁtration.waé ugéffgctgd (79.1 + 6.4 mpbl/l_

on placebo; 68.2 + 3.5 mmol/1l on scopolaminé-coﬁtaining'baﬁdagef;-“._~

Four of the patients had a dry mouth after overnight scoplolamine
administration. One of the patients had a dry mouth soon after
application of the scopalaminé—caﬁtaining bandage to the skin. There

..were no other reported side effects..

:35” S Examgie-3: - S;dpolamine-may'be used according to this invention

to éﬁpplemeqt"COﬂVéﬂtionai'geptic_ulcer-therapy'emPIOYing histamine

A

Hé-receptor“an;agonists;'Cytdproteé;ive agents-and traditional
ngqtralizing antacids, for example. Bandages accordiﬁg to a), b) or
¢) may be used in conjuction'with other anti-peptic ulcer treatments
by apﬁIYing-such bandage'egch day to the mastoidal area of a patient
suffering from peptic ulcer while administering the conventional

peptic.utcér therapy as shown in Table II.



signed rank test and students' t-test for paired sanples were. used for
statistical analysis. The nmean hourly acid output was found to decrease

2 an of 6.8 + 1.8 mml/hr on the placebo night to 1.7 + 0.4 mol/hr
scopol ani ne- cont ai ni ng bandage was used. The results were’
(¥zally significant 34p-0.001). The hydrogen ion concentration was -
eefed (79.1 + 6.4 mol /| on placebo; 68.2 + 3.5 mvol/1 on o/
scopol am ne-cont ai ni ng bandage). Four of the patients had a dry-nmouth after
over ni ght scopl ol ami ne administration. One of the patients had a dry nouth
soon affadleddp| i cation of the scopol ani ne-contai ni ng bandage to the skin.
There ..were no other reported side effects. Exanple 3 Scopol am ne may
be used accordiggeto this invention to supps nt conventional peptic
ul cer -t herapy e_'lgoyl ng histamne Herr] -r"ec_é?ib'tsor ant agoni st s,
cyt opr afj@einiv@ RORBES R traditional neutralizing antacids, for exanpl e.
Bandages accordrfig to a), b) or c) nay be used in conjuction with other
anti-peptic ulcer treatnents by applying such bandage each day to the
mast oi (ﬁ!—-&ﬂﬂé—ta tof a patient suffering frompeptic ulcer while admi ni steri ng.
the conventi @igéciagpéic ul cer therapy pér FBPWA th Wekdh| D! é weeks- 14 - Tabl e

Il Drug e Hlstamne rr] Receptor =
Ant agoni st Cinetidine alls %g PRI o T%iﬂ%é‘?gs for 6 vveeks .

foll owed by reduction to 400 ny per day for maintenarce.

Cyto~protective Agent
'PGEZ | ' 3 mg PGE, 3 times a day with meals
o reduced tb 2'mg, 3 times' per day
w:Lth meals after 1 week for main~

tenance. .

Antacids
Al-Mg Salts _. 250 mg 3 times a day with meals

' ' : :Eol.iow_e_d'by 100 mg 3 times a day

" with meals after 1 week for main~

tenance. :

xample 4: A transdermal therapeut:.c system bandage (TTS) designed

- to release scopolamme at a constant rate of 4 pg/cmz/hr: and deliver.

.._q'd.f S

0.5 mg. of scopolam:.ne at a steady rate over .3 days was worn by the _
subjects of this example :.n ‘the. post =auricular area. Overnight acid .
output was measured during two consecutive nlghts_ in 6 male duodenal
| ulcer patients in .femission '(,age range. 21—40;:_'average age 31.2 years)
admitted to a special ward. for 48 hr. At ﬁd-day before each study
the left post-auricular area was'cleanedv and placebo (first study),
0T scopolamme-loaded (second study) TTS applied to the sk:.n. At
17.00 hr the subjects were 1ncubated. with a 10 G Salem Sump tube .



per day for maintenance. Cyto-protective Agent PGE[err]

3 nmg PCE[err] 3 tines a day with neals reduced to 2 ng, 3 tines
with neals affer 1 week for main- tenance. Antacids Al -M Saltg
250 ng 3 tinmes a day with nmeals followed by 100 ng 3 tinmes a da) T
after 1- week for main- tenance. Exanple 4: A transdermal theérapeutic.
syst em bandage (TTS) designed to T Hedse scopol ami ne at a constant rate of
4 [err]g/cnferr]/hr and deliver 0.5 ng. of scopolanine at a steady rate
over 3 days was worn by the_subjects of this exanple in_ the_ post-auricular
area. Overni ght %B&l%ﬁﬁﬁﬂalﬁagtﬁ%tﬁr%ﬁflau‘l’?rﬁgeﬁﬁﬁ orrhe PRI SFsnPyfesti n 6

mal e duodenal ul &Ry RAlkedd 33001 sh@NISE | 1B wi BPRnLARGEe? ki fdiedaVIRIraBLLE1YE
31.2 years) adnmitted to a special ward for bef ore each

48 hr. At _md-da
study the |eft ptSRad PRIACEP %%Féaa%gaiﬁdea%&%ﬁ’f&ef)laécé%y R 3 g2ty ) |
OL scoBol am ne- |&%deetog1$ﬁ£d)lﬁﬁerﬁtﬁuﬂlé)ctza' Snapgir19dsdmp 1é @n8Ki 080G Rr By .pakb hr
the subjects were incubat ith a 10 Sal em Sunp tube - 15 - (Argyle
Medi cal ). St andatHFtHEk §”§5§r'\é\e‘eé’aF%W?Eﬁ‘?tWesg}BF%gé?lﬁlﬁ'bat“H' §%’tﬁ§’}9t &fs at
1300 and 1800 hreachi lidur@fil do11edtdibn aterevddt fdr fedduRemenst 6fpEhatd Rt efitioner e
aspirated and di scar ded 300 hr astric secretjon.was then . collected
i.n hourly sanpl e"é“ﬁn(?ﬁ N H? l?g {ﬂ?ﬁg’ gﬁd‘f‘? o, a%qoaaalwégﬁtgauﬁagmer, .
1§ygi nge aspi ri n.Cdpefthageh) gyt €lerkrodes were calibrated between each determination

with standard buffers.

All subjects were questioned about unwanted effects on each morning.
: _ _ _ e

" Results were expressed in terms of'meaﬁ'hOurly acid output in mmol h
: 1

and in mean hourly hydrogen jon [H'] concentrations. in mmol 1 .
Wilcoxon's signed rank test and student's t-test for paired samples

were used for statistical analysis.

~ Results i _ _
Placebo TTS gastric aspirates were techﬁicaliy unsatisfactory in omne
subject and he was excluded from analeis..fn the remaining five
patients the mean houfly(23;09—08f00 hr{acid output &ecreased'frdm
"a_mean_of 6.8 f'SEM 1.8 ﬁmol h;; on the placebo night to 1.7 : 0.4
" mmol h;]' when scopolamine filled \%__"I.'Ts was used. This 75 percent '
inhibition of acid secretion wasisignificént (p 0.001). '
' a__:" - All the subjects responded to scopolamine administeréd:via the TTS.
B _ The Ufﬁconcentration was unaffected (79.1 + 6.4 mmol 1“1 on placebo;

68.2 t_?QS ﬁmol'l‘l on-scopdlamine), Some patieﬁts do not réspond.

RPN U

to..H2 blockéde and one qf the patients in this study was a_éimetidine'
non-responder. His overnight acid output:was decreased by 88 percent
with TTS-scopolamine. While acid output decreased, the pH was '
unaffected so that gastric bacterial colonisation should not be_a:
problem. Gastric juice_collecpigns were remarkable by the absence of
mucus, in contrast to the appea;anéé of gastric juice collected

during Hz-histamine blockade. Cholinérgid agents stimulate mucus



each hourly collection were used for measur enent of pH and titration with

0.1 N K to pH 7,000, using an autonmatic titrator (Radioneter,

Copen % PpH el ectrodes Werewggl i brated between each determriation vvlth

st and ffers. Al subjects e quest| oned about unwanted effect's on
each Yng. Results wer e expressed in terms of rrean hourly acid output ipn-

- mmol h egr%ec% N g;aagl hour%‘n gdro gen ion. err concentratl ons. in o’
mol 1] &FF eré'gx ¥ S Aethhf Ei‘ft’aﬁ‘d ﬁd 8P§eXRE O or pai red

sanpl essherld bschirtiosr eraldased GAl TERkbyRIlamifeds| dseaPEae @Re1dnESagast ric

. aspirat es_gre technically unsatisfactory in one subject and he was

. excl ude8%F¥°6f7 anal ysis. In the remaining five patients the nean hourly

(23.00-08.00 hr) acid out put decreased froma nean of 6.8 + SEM 1.8 mmol

hr err n.th | acehq ht + n scopol am ne
fi I[I e'd] :P}%resuftsgeg &'f'ﬁ gt“% b’é@&%ﬁ’t tf‘ﬁ'f‘n‘ﬁﬂ% [do’i'&?‘%eré’eeget ;Sonpwas
si gni f i samptolépnﬁa eelt)he Bbtte bBES gbljﬂelChmrtgesmrmedsi@J.SMh.ﬁm ne

admi ni st, VI & TS The errl. concentratl affected (79.1 +
6.4 mmllelrl ik uma b1 Bt doSe%'E? %lgrn hep PHBRES, Rk | . V\@H" E@%p‘tﬁ’l"& ftTie). Sore
. pati ent smike delmeeeqbcnhd dgtpera ]stéﬂdyckadaeoﬁml mrner.of the patients-in this *.
study was a cinetidine non-responder. H s overnight acid output was
- decreased by 88 percent with TTS-scopolam ne. Wile acid output decreased, .,
the pH was unaffected so that gastric bacterial colonisation should not be
. a problem Gastric juice collections were remarkabl e by the absence of
‘mucus, in contrast to the appearance of gastric juice collected during
H err]-hi stam ne bl ockade. Cholinergic agents stinmulate nucus - 16 -

.
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secrection jn the human alinentary tract, sothat this obserm _
further evaluated if TTS-scopolanm ne is used for prolonged ﬂﬂﬂimmm”?ﬁl
results of .this study indicate that transdermal delivery of *scépotan¥nes ats
the.rate of 5 [err]g hr[err] using the ET§ significantly inhibits pechs
acid secrection in patients with DU. The TTS-scopol - am ne deliv
dr¥dj at a steady rate over 72 hr. -17- 1. The use of an anti \%@
drug in the preparati Mcofmg transdermal therapeutic systemfor usé in
~inhibiting gastric secretion. 2. The use according'to claim1, wherein the
anti-cholinergigc drug is r opi n_e%orrat r.opj ne,, scopol am ne, benzatropine
or etybenzat roer‘nel.i'hegl."‘se e AN APLLCWGH BT T8YC t T U8 1 H‘g PEEPRFatipn ofi 4 P '
scopol ami ne i s tdaasderimat hlerqpugic systep ford usbeid Kaiddeidplgasthdeapubtion.,
system rel eases scopol am ne continuously in an anmount of 0.3 to 15 pg/ hr.
4. The use according to claim1, wherein scopolamine is the anticholinergic
drug and the tréqnses wae acserdipeutd claimsiembertionses aptirahpbinarehe drng an
initial pulse ofs 39ra¢an29-hbﬁwﬂogiﬂéﬂ 8édpo1 MhineKi Bend3 Bk oped @21 dtbenzatropine.
continuously in an anount of. 0.3 to 15 [err]gfhr. : ' '

v 3. The use according to claim 1 or 2, wherein scopolamine is the

anticholinergic drug and the transdermal therapeutic system releases

scopolamine continuously in an amount of 0.3 to 15 ug/hr.

4. The use according to claim 1, wherein scopolamine is the
anticholinergic drug and the transdermal therapeutic system releases
scopolamine in an initial pulse of 10 to 20-ngCm2 of skin and '

thereafter cohtinuously in an amount of 0.3 to 15 pg/hr,




