A TRANSDERMAL DRUG DELI VERY DEVI CE The present
invention is concerned with a transdermal drug
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poi soni ng by highly toxic organophosphates as well as
a method for its manufacture. The threat posed by
chem cal warfare agents, and in particular, by nerve
agents such as the highly tpxic organophosphate
conpounds soman, sarin, tabun and agent VX has taken
on new si gni{ yRANRSBERMALESROE DELIPERY DERGeRt nedi ca
count erneasures are based in part on treatnent with
pamasyeRAt ifRnidnE torRerh&OlH £ @B Ehal CRNPQURSRS dPfide Tbr the
exposure. For exanple, the present UK inservice nerve
agerttirepinent tah@datiient of peikoni Ay B)ghlyabiie s ganplosmhtes as well as
adm ni stration of pyridostigmne bromde prior to
expostwefoairdnannfactamuscul ar i nj ecti on of atropine,
pral i doxi me nmesyl ate and avi zafone fol |l ow ng exposure.
The pre-treatnent set is not particularly conveni ent
to use and does not always prevent incapacitation on
ex pbs et Roged by clranicad warfars peetthand frHRartislat by Resvsagpnss such
treatnﬁnL nmust often he undertaken by a secon zgeragp.
That &° RE8lY PHerTereriesPBE SAMRBALT YBPHBFE: f47PRPE e N
thﬁ velqpnent.of new pre-treatnents whi ch are nore
fu zfssa%g g\r/neﬁc%l nt {imes

T ot Eet 1§a st pdsoni ng by highly toxic

or ganophosphates. The efficacy of physostigm ne for
the pre-treatnment of nerve agent poisoning is well

Present medical countermeasures are based in part on treatment with parasympatho-
mimetic (cholinergic) compounds prior to exposure. For example, the present UK in-
service nerve agent pre-treatment set (NAPS) relies on oral administration of
pyridostigmine bromide prior to exposure and intramuscular injection of atropine,

pralidoxime mesylate and avizafone following exposure.

The pre-treatment set is not particularly convenient to use and does not always
prevent incapacitation on exposure to nerve agent so that the post-exposure treatment
must often be undertaken by a second person. There has, therefore, been considerable
interest in the development of new pre-treatments which are more fully protective

against poisoning by highly toxic organophosphates.
The efficacy of physostigmine for the pre-treatment of nerve agent poisoning is well

known but its use has been limited by its short half life and side effects such as

nausea, vomiting and reduced cognitive function.

CONFIRMATION COPY



known but its use has been limted by its short half
life and side effects such as nausea, vomting and
WO eaaedstogni ti ve function. A nunber of ani mal PGL/GBR@S/001382
have shown that sub-acute and acute injections of
physosti gm ne and a parasynpat hol ytic
(anticholinergic) conmpound such as scopol am ne or
tri hexypheni dyl can be nore2protective agai nst nerve
agent poisoning as conpared to injection of
physs agttieg ot aemal gndes( Wme ehasonthatDiuRacwed aml acutel mjeDrang of
Chem Toxicol. 1991, 14(182), 1-19 and Lim D.K et
al physpstigiPhar sndcol parBiywpikatyticBétgholinengggg conppund  such  as
633-639). O her animal studies have shown t hat
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a Toxicol ., 1991, 17, 782 789 and
Bbhab e 663 |b|d 1091, 16, 482-489). A

Iong acting t ransder mal systemfor the treatnent of
or ganophosphat e poi soning (Levy, D. et al., in Proc. 3

d 0iler arstMATRLudiEY IALE DL R ha AR bddSed anERAME G et ionAE El%rs@stlgmme
Agents, Umea, Sweden, 11-16 June 1989, Suppl.
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scopol am ne patch (Scopoderm(r)). The "two patch”

10Sy Sdream ds combavd tof blaeutd injdcedt o fehysostiggunenedh pingsshaddide
pigs for exposure to 1.5 LD50 soman. The sanme system
i s effepdiette physotipniov(vde Bpdov.dcdtiabnn Fumdpn.gwphdakxiedt 12215

LD50 soman at
17, 782-789 and Lim, D.K. et al., ibid, 1991, 16, 482-489).

A long-acting transdermal system for the treatment of organophosphate poisoning
15 (Levy, D. et al,, in Proc. 3™ Int. Symp. Protection Against Chemical Warfare Agents,
Umea, Sweden, 11-16 June 1989, Suppl.) consists of a physostigmine patch (or pad)
and a scopolamine patch (Scopoderm®). The “two patch” system is shown to be

protective in guinea pigs and pigs for exposure to 1.5 LDso soman.

20  The same system is reported to provide protection in pigs against 2.5 LDsy soman at
blood plasma concentration levels of physostigmine and scopolamine greater than 1.0
ng ml™" and 0.1 ng ml"' respectively (Levy, A et al., in Proc. 4" Int. Symp. Protection

Against Chemical Warfare Agents, Stockholm, Sweden, 8-12 June 1992).



bl ood plasma concentration | evels of physostigm ne and
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Protecti on Agai nst Chem cal Warfare Agents, Stockhol m
Sweden, 8-12 June 1992). A human study in Al zhei nmer
patients involving repeated application of
physosti gm ne patches al one; showed that a stable bl ood
pl asma concentration |level which is protective in pigs

cap hnﬁamyeyﬁahémq&*amhs e ?epgdt&ileapﬁfctltﬁﬁtof plRgfighiRan

skinirritation. The transdermal therapeutic systemis

cl gt afofe REoWRAE AhRCE kitSe bROIPMBAG Bhdehibn Sdvelewaith act
on the basis of "two patch" system studies in pigs

S hprateBye P Oi@C tdnOke  @hielddo®ihopt aseRe Gala CEfattr @hdr dan skin
| evel s of physostigm ne above 1 ng/m and in humans
shousatigp. t he absence of nausea, vomting and
statistically significant changes in behavi our at
bl ood plasma concentration | evels of physostigm ne of
0.3 0.1 ng/m. EP O 732 924 Al is also concerned wth
a Theirpseisrmpd herpraiGREe iselaiyediebn W?ct%@ hymajs pyhen pide
and/ or treatnent of poisoning by hig t oxi c
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unsuil ta ng astlng protection - especially of
mlitary and I|ke per sonne

EP 0 732 924 Al is also concerned with a transdermal therapeutic system for the
prophylaxis and/or treatment of poisoning by highly toxic organophophate
compounds in humans. It discloses a “two patch” system and a “two-in-one” patch
system v;/hich consists of a single patch containing a separate adhesive matri); for each

of physostigmine and scopolamine.

These prior art transdermal therapeutic systems are, however, inconvenient to use and

unsuitable for long lasting protection — especially of military and like personnel.

The scopolamine patch (Scopoderm®) of the “two patch” system must be worn
behind the ear and other necessary, protective equipment can interfere with its

adhesion.



The scopol am ne patch (Scopodern(r)) of the "two
patch” system nust be worn behind the ear and ot her
WOewedsasYy, protective equi pment can interfereP@i/GB200b501382
adhesi on. Further, the skin contacting area of the
"two-in-one patch" is so large that it cannot be
| ocated on a suitable part of human body for good
adhesi on and wearing properties wthout interference
by ot her necessary, protective equi pnent. A good
adestien heiskin armtaadigruoas of thg Edvopn-enegateh’sis beelarfze thats nfagnca hel
ef fective operation of transdermal drug delivery
sy drcgersor Apkiaé pdrt ofuvian bedyefpr googaghesion anphygpingareperties
Bi ophar maceut., 2006, 64, 1-8). The present invention
geMehan injerigenes by elierHpiesvRy. IAtEtE €19Imeat i on by
providing a transdermal drug delivery device of
smal l er size and/or better adhesion. The present
|nvent have surpris f oun t
Scaf BeT BETRY By TeReden it arts i e SR EL
I n \Ah%engalbc?ru d R&%"%&e&ﬂ‘(@% o%ﬂzg q\gpgl zﬁlmEﬂle Jaﬁ’ﬁarmaceut
prov

a S|ng e adhesive matri

@H@hﬁh&gmazﬁﬁu&fﬁk)D0|yany|ate Wi t hout
lonality. Accordingly, in one aspect, the present

|nvent|on provi des a transdermal drug delivery device
for the pre-treatnent and treatnent of poisoning by
hi ghd Yrete@X inCen€l6:0) genOfaMP SR ab @Gproveod e ditGdtioh ®f providgr 4 X

system conprising a backing |ayer, a drug contai ning
10adresdarmalldayeiclivarydicaca dlsealesitd and/bs beiter adiesiah t he dr ug
cont ai ni ng adhesi ve
The present inventors have surprisingly found that the improvement can be obtained
by a transdermal drug delivery device in which both physostigmine and scopolamine

are provided together in a single adhesive matrix comprising a neutral polyacrylate

15  without functionality.

Accordingly, in one aspect, the present invention provides a transdermal drug delivery
device for the pre-treatment and treatment of poisoning by highly toxic organo-
phosphates, in the form of a matrix system comprising a backing layer, a drug
20  containing adhesive layer and a release liner, in which the drug containing adhesive
layer comprises a neutral polyacrylate without functionality having a uniform

dispersion of a parasympathomimetic and a parasympatholytic therein.

Those skilled in the art will appreciate that the backing layer and the release liner will

25  comprise a material which is impermeable to the components of the drug containing



| ayer conprises a neutral polyacrylate w thout
functionality having a uniformdispersion of a
W@a00a3yispat hom nmetic and a parasynpat hol yti c tPEr/6Bp009/001382

Those skilled in the art will appreciate that the
backi ng |l ayer and the release liner will conprise a
material which is inperneable to the conponents of the
drug cont ai ni ngadhesi ve | ayer and that the material of
the release liner will also permit its easy renoval
f r edhediVtelagie \ing ehat As mBedl betheirdleasd Biie@ MM @BS petniAitdlEdsy
cont ai ni ng adhesi ve | ayer having a uniform di spersion
of remopdfasypiyibom meti ¢ and a parasynpat hol ytic
therein are references to that |ayer having
par asynpat hom neti ¢ and parasynpat hol yti c di ssol ved
therein or to that layer including sonme or all of the
paPadyiiphet o itfistrs oap drugreopiaiang ashesyaiayer §aving 4 ypiform
crystalline form As used herein, references to
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cogﬁﬁ%%g@ﬁcggq&gﬁmhg&graction W th the parasynpatho
m nmet1c or parasynpatholytic. Such references will, in

particul ar, be understood to be references to
pol yacryl ates which are substantially free from
10canboxyd ihereialirderered B0 aaumdird) yshlyadylafe UR ERou® Matlctigha By e

references to a polymer or co-polymer of an ester of an acrylic acid which polymer or
co-polymer is substantially free from any functional group capable of providing for
cross-linking of the polymer or co-polymer or for interaction with the parasympatho-
mimetic or parasympatholytic.

15
Such references will, in particular, be understood to be references to polyacrylates

which are substantially free from carboxylic acid, amino and hydroxy functional

groups.

20  In a preferred embodiment, the neutral polyacrylate without functionality comprises a
co-polymer of 2-ethylhexyl acrylate and vinyl acetate, such as the commercially

available Durotak® 4098.



In a preferred enbodi nent, the neutral polyacrylate
W t hout functionality conprises a co-pol yner of
wQ2@bhyi3Bexyl acrylate and vinyl acetate, suchPEBEGBR@®9/001382
commercially avail abl e Durotak(r) 4098. O her suitable
neutral polyacrylates wthout functionality include
comercially avail able acryl ate pol ynmers Durotak(r)
9088 and Durotak(r) 9301 asgwell as the acrylate
co-pol ymer Durotak(r) 90 I A. The device nmay conprise a
Si O&Hee sOBbE! deuirfl YNEHROLNBGE E¥&RndE iRTQY | IRfhercially
toget her but enbodinments in which both actives are
Pr @wuiighed adr Qe taBnetsNDITBRIED 908 aN OuiSRk® 9308 r2€ valiSR the
possi bl e. Suitabl e parasynpathom netics conpri se
I ndérylee to-phiahdr Masdtai@IB Al nhi bitors, in particul ar
carbamat es such as physostigm ne, heptyl physostigm ne,
neosti gm ne, rivastigmne, pyridostigmnmne and
demar cari um and physi ol ogi cally acceptable salts
5t h@hedsvice @aheampsied 4 sitleamdtriginrvech boHigiciiveeare grosided together
i nhi bitors include donepezil, edrophonium .
gabesrhedinens in paich het astideserg RIPvided yegetherdp maieken opgpiiihe
in optically pure or racem c form and physiologically
ac@EPPARIEPEal t s thereof. The parasynpathol ytic
preferably conprises a tropane alkaloid in optically
pure or racem c formor a physiologically acceptable
salkt. t he - . e a t hal: yi.i 1.as .
5 %gltaua Eﬁgsgﬁn%ay@o’&ﬁ%a}cb forBAL2STRA ORlikbGS SRR in

exyl I peri pr of enam ne, xet | m
1061 ﬁg}ﬁ&ﬁtlér,n&rlﬁﬁgtes such as physostigmine, heptylphysostigmine, neostigmine,

rivastigmine, pyridostigmine and demarcarium and physiologically acceptable salts

thereof.

Other suitable indirect cholinesterase inhibitors include donepezil, edrophonium,
15  galanthamine, tetrahydroacridin, velnacridine, taurine in optically pure or racemic

form and physiologically acceptable salts thereof.

The parasympatholytic preferably comprises a tropane alkaloid in optically pure or
racemic form or a physiologically acceptable salt thereof - but other parasympatho-
20 Iytics such as trihexylphenidyl, biperiden, profenamine, dexetimide, etanautine and
orphenadrine may be used. Suitable tropane alkaloids include atropine, benzotropine,

tropatepine and scopolamine.

The area weight of the drug containing adhesive layer and the % weight ratio of

25  parasympathomimetic to parasympatholytic may be chosen in line with the thera-



or phenadrine may be used. Suitable tropane al kal oi ds
i ncl ude atropine, benzotropine, tropatepine and
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adhesi ve | ayer and the % wei ght ratio of

par asynpat hom neti c to parasynpatholytic may be chosen
inline with the therapeutic index of the actives to
deliver long lasting (12 to;72 hours) blood plasna
concentration | evel s of parasynpathom netic and
papasy MRk ke Itlﬁta!ct?veé E@Héli@erh@ﬁ@’\ﬁﬁﬁg §ial toafldh(;'qu-) blood plasma
respectively) which are protective agai nst poi soning
by cakcgaaephesphatpassydpathorhinB@Uind Hateynphihaighis (rélidebetvzen
one or other the actives. In one enbodinent, the area
weBghtandf 12:he rédpastvelydnindrichi ng gotbregivy eagadugter poissnidgOby
g/pr or nore. It may, for exanple, be between 100 to
506rggropRosplnes andnvihawttside effeats dudie pyvene athdr0le agids.350 g/ nR.
In this enbodi nent, the % weight ratio of

par asynpat hom neti c: parasynpathol ytic maybe 30 to
50:1 or 35 to 45:1, for exanple, 40:1. In a preferred
e ot fERedimeng dhe req g eighintl e druggonipinag pdpesivedipay is 100 g/m”

i ncl udes_a perneatiopn enhancer. i tabl e perneation
o REEEr & TSy Re o CE Y b 0 5 B R R ST s B
ocC ph actyl.phenyl et her, propyl eneql ycol
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fatt ' ' ri | hai n
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adipic acid and fatty acid esters, in particular,

i sopropyl nyristate, nethyllaurate, glycerin nonool eate
angh PpreRtERMDEIYE Ohe drug containing adhesive layer includes a permeation

enhancer.

Suitable permeation enhancers may be chosen from the group consisting of octyl-
phenol, octylphenylether, propyleneglycol, polyethyleneglycol (PEG), in particular,
PEG 400, fatty acids, in particular C4 to Ca straight chain fatty acids such as oleic
acid, linoleic acid and adipic acid and fatty acid esters, in particular,
isopropylmyristate, methyllaurate, glycerin monooleate and propylene glycol

monooleate.

Advantageously, the permeation enhancer is also a tackifier. A suitable permeation

enhancer which is also a tackifier is oleic acid.



nonool eat e. Advant ageously, the perneation enhancer is
al so a tackifier. A suitable perneation enhancer which
WO 200al1$1387m tackifier is ol eic acid. The % wei gheCDGB2009/001382
permeati on enhancer in the drug containing adhesive
| ayer may be generally chosen to hel p deliver
protective bl ood plasma concentration | evels of each
drug and wi thout side effecgs due to one or other of
the drugs. The % wei ght of perneati on enhancer may,
f omhexargdheof gefnedtidn dntantd i¥ghe idrugpafithiniagl hdbesia%aeoO ma Q) de
of the drug containing adhesive layer. In a preferred
e mpadiatie ctosenitahalyhd edier tphreecprer tdsod mramin o amizétiog ldvels of each
physosti gm ne, the parasynpatholytic is scopol am ne
andrug el yihpvtsdt pifats dnhtaneeer other dithsideugaci d, the area
wei ght of the drug containing adhesive |ayer is 300
g/m2 and the % area weight ratio of physostigmne to
scopolamne to oleic acid is _res tjively about 40
51 Z %l“f‘r‘lgB?ocf@FmFﬁ“’éﬁ%‘lﬁP“ér @@b&oréaﬂﬁ@iﬁ beop HSP{O “a%av“eceksf
g& Eﬂ al SO 4P rFfarQed that the device
é(u@é °] 1%@8??P8H$E AUREE Y& | ayer whi ch
C|rcunferent|ally bounds the drug containi ng adhesi ve
| ayer. Advant ageously, the additional adhesive |ayer

ha§n d ?fgfél(l:&ide b&%@ 1L1 'wth)éhzﬁﬁ: ;ﬁ& a@lgmﬁ&tlé E%hgﬁéﬂgmme the

containing a heS|ve | ayer, I's without col

Th dihopia! Rfiné@nd &Y %Erm@ﬁibn RehahREls léﬂ:ﬁdacﬁsthe area
deggggggdﬂaﬁ EJ?%geaﬁ patent 1 062 926 Bl. It may, in

10Pakvkighillf @ drig@ofiifig stidekivaylay@nis GU@ f/irApel BOVHRFdaSichgt @tio
| am nate of a
of physostigmine to scopolamine to oleic acid is respectively about 40:1:40.

In order to ensure good adhesion of the device to the skin, it is also preferred that the
device includes an additional adhesive layer which circumferentially bounds the drug

15  containing adhesive layer.

Advantageously, the additional adhesive layer has reduced flowability as compared to

the drug containing adhesive layer, and is without cold flow.

20  The additional adhesive layer may be included as described in European patent 1 062
926 B1. It may, in particular, be provided by an overtape comprising a laminate of a

high tack, acidic polyacrylate adhesive layer and a backing layer.



hi gh tack, acidic polyacryl ate adhesive | ayer and a
backi ng | ayer. As used herein the expression "acidic
W@oloyaenyt ate” refers to a polynmer or co-pol yneeT/6B2@0/001382
ester of an acrylic acid which polymer or co-polyner
conprises between 8 to 30 % wei ght of carboxylic acid
functional group. In one enbodi nent, the acidic
pol yacryl ate adhesive is algso a co-polynmer of an ester
of an acrylic acid and vinyl acetate, for exanple,
Dunetal (érpin 232 ipression Wicldic poBadiyister BieRaéla pdigher ofico-polymer
enbodi nents in which an overtape is provided, the
backinrgel dyeacrofe atith @hol polyragper dogrolyet tvenplises ketweenl 8ty 89
for the device - and an intervening backing |ayer for
t héo whighgolomrvoailinknd) fuadioad igipep. | ayer wil | be necessary.
O course, the intervening backing layer will conprise
a material which is inperneable to the conponents of
the drug contai ni ng.adhesive |ayer but wll not

Sci F%W@P%"HP?“&ItPV%‘&H%VaTrH@e a‘#ﬁﬂvec‘é ABAR ARV BRREY SFlsT

| ay an ase, the additio ive | ayer may
ha9§a"§f;r§gc ?Xé%yaﬁﬁf’m?ﬁlélf%w 55 ¢ FW‘E Bﬁ‘rﬂ E&ﬁt:ul ar, between
20 g/n2 to 40 g/n2. In a preferred enbodi nent, in

whi ch the additional adhesive |ayer is provided by an

ovﬁr\kiﬁfﬁnﬁ’ untdagto&ir & {&Gﬁmg&s In @hl@ﬁj Qf%be\ﬁgpel gyﬁ&wdcﬁ l%g’

e area slze o e overtape may be chosen

I nS&cﬁf’f\éQaﬁ}/%F @Ae oveshial Bf bidBg B 68 O dbH&® — and an

ski n-and may have a skin contactlng wi dt h of between
101 MiAtading Badiiiy leran@hEO@hEaRAL adbedie: 15 Willbe At@G&hiyNg

area of the drug containing adhesive layer is 2 1 cnR

and the skin contacting width of the additiona

adhesive layer is 4 mmor 7

Of course, the intervening backing layer will comprise a material which is

impermeable to the components of the drug containing adhesive layer but will not

circumferentially bound the drug containing adhesive layer.

15
In any case, the additional adhesive layer may have area weight below 50 g/m’, in
particular, between 20 g/m’ to 40 g/m’. In a preferred embodiment, in which the
additional adhesive layer is provided by an overtape, the area weight of the adhesive
layer is 25 g/m’.

20

The area size of the overtape may be chosen to increase overall adhesion of the device

to the skin — and may have a skin contacting width of between 1 mm and 10 mm.



mm The rel ease |iner may be a conventional oversized
type - and in enbodi nents including an overtape, it
wowdob/1Bsunder stood to contact both the drug ceeit/aBmiongo13s2
and the additional adhesive layer. It nay be a
pol yester or a polyethylene terephthalate liner, in
particul ar, a transparent polyethylene terephthal ate
liner - such as Prinmeliner 10tm PET 1-s 50 mm 1In a
preferred enbodi nent including overtape, the rel ease
| i heeneiembatioeng dhei skingowtaghpares dfghedng vdmiadlﬁngoldleﬁsilvayiser is
part of the additional adhesive |ayer whereby t
pr 8V rfeand thagkin aofitheting gyidtTpiethey edditioplfadhesige fagey u&:‘éemt pre’
possibility of cold flow and contam nati on of persons
or ™urfaces through or follow ng contact with, the
drug contai ni ng adhesive | ayer. The backing | ayer and
intervening backing | ayer may conprise a sheet or

lq‘ger fegeése ol efellr g(%rﬁ/gglg){a St grrs&e p?yp%/ vi ”nii' i d embodunents
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herefore, that the backing IS substanti al

| MRES: "B b RuIkO a luiafkPired Do RBByIERDOEIIRMe lidehekehk Q’rimtehe
backi ng 1 ayer conprises a |anminate consisting of

pi greemtrart ipdoyet hyl ene and an al umi ni um vapour coat ed
pol yester such as that known by the nane Scotchpak(tm
101109.
In a preferred embodiment including overtape, the release liner is scored in a region
thereon which overlays part of the additional adhesive layer whereby to provide a
pull-off tag. The pull-off tag reduces the possibility of cold flow and contamination

of persons or surfaces through or following contact with, the drug containing adhesive

15 layer.

The backing layer and intervening backing layer may comprise a sheet or liner of a

polyolefin, polyester, polyvinylidene chloride or a polyurethane material.

20 It has been found, however, that drug stability in the device is greatly improved by
avoiding backing foils for the device which can admit light. It is preferred, therefore,

that the backing foil is substantially impermeable to light.



The device may include a cover sheet for the backing
foil and be provided with suitable protective
w@2amRagizsy such as a seal ed pouch (d i nacraft)PCE82009/001382
cover sheet protects against the device sticking to
its packaging as a result of sideward cold flow and
preferably conprises a transparent polyethyl ene
t erepht hal ate sheet. The tr@gnsdermal drug delivery
devi ce of the present invention is nmuch nore con
Ve @Rtenbedimse, thdiérbre! i€ bitking layat dompfis2§) 5 ik cofyKing 76
- because the neutral polyacrylate w thout
f upiginerogdabolyeyhytean asdi pip @lumidhoh vagot cased potyediersiupiglag that
matri x and a hi gher nean flux of parasynpathom netic
ov kyova by tismannBatcheak*od 08s conpared to pol yacryl ates
i ncl udi ng carboxylic acid or al cohol functiona
groups. The present invention provides a single pat ch
- of much smaller size %gg cn? or Iess%ﬁthan
St R ﬂfwws ey pdeders eopvert theet dpn G bagking foihyapdcbe E@Ylfi%}”gh

bI d t | |
A dey PR EFCE R0 “pAPSE ée Srﬁ@rw&t) whlecifeg e
{ {
or BaREh A IRRIFLARE aRRUBCR PP MRt Bl ottt
bl
be?]?l ep?éf%a%?cq%n&?%%g% ués%é E{[ﬁe‘tﬂyﬁ e{g lﬁﬁla? s%getena es

es| atc can e nore easily
| ocated at sites on the human body providing for
better adhesion and/or mninmal interference by other

10PT Qh FAns¥e@m 8 el PATR Ry BBGceT U FrbseftOhyatdnyih atueh afbhiesdny e
wi thout functionality al so provides for a device which

I SvdneBstd idéahan the pa@l Gt frimdvrmal agst@BnpBdcade the relieal poly-

"two-in-one" patch of the ppoi
acrylate without functionality can support both actives in a single matrix and a higher
mean flux of parasympathomimetic over a sustained period as compared to
polyacrylates including carboxylic acid or alcohol functional groups.

15

The present invention provides a single patch - of much smaller size (39 cm’ or less)
than the “two-in-one” patch of the prior art — which delivers blood plasma
concentration levels of parasympathomimetic and parasympatholytic which are

protective against poisioning by highly toxic organophosphates and without side

20  effect due to either drug (up to 72 hours).

A smaller patch size enables better adhesion - because the patch can be more easily
located at sites on the human body providing for better adhesion and/or minimal

interference by other protective equipment.



art The device according to the present invention is
sui tabl e for prophylaxis against poisoning by chen ca

worepasmssagent s such as sarin, sarum tabun anRiCEHGBRG09/001382

10

15

20

25

VX as well as poisoning by organophosphate pesti ci des
such as bronfenvinfos, chlorfenvinphos, crotoxyphos,
di chl orvos, fospirate, naftal of os, phospham don and
tetrachl orvinphos It may aligo be suitable for
pre-treatnent and treatnent of poisoning by chem cals
ot Ml nquharpobrgglate phiesiph svitheit ilmcadnalitg talso pravhles Gentdeabe
nervous systemin a simlar way i e by inhibition of
ACHECch i lggs Skebongold dlpecas cantparep feibe ritvoiihetsn patgypf the prior
provides a nethod for the manufacture of a transderma
dr &y delivery device for pre-treatnent and treatment
of poisoning by highly toxic organophosphates,
conprising the steps of i) coating a first release
cond ol el.ea ne

l I ?Ee dev;ce acc negutto pres AP 1nver|1t n 1s sultalﬂe %or ropwyltaﬁs a%amst

con‘pr sing yacry at e adhesi

&go n_g%% 1ca?wg"l’z§cae§ﬁém9 @&Jﬂ sﬁﬁlt La?un"ilqgou and ageTt VX as

asy tic ying the coated release liners

at wel] L %m%fsﬁﬂﬁg b%&éﬁﬁ%ﬂos’é@ec &5‘&1&2 QQeh Wae rb?(hyfeﬁvglfos

obtain a first Ian1nate and a second | am nate each

hayviigeEnAngho 8 GrdtéXFh Rk, NdiElBor AN RSpiME, ha®iosl PlosgRildyh ReH @
backing l'ayei to the drug containing adhesi ve | ayer of

t hetridhfostinphésm nat e and renovi ng the rel ease |iner
t herefrom whereby to obtain a third | am nate and iv)
It may also be suitable for pre-treatment and treatment of poisoning by chemicals

other than organophosphates which act on the central nervous system in a similar way

i.e. by inhibition of AChE.

In a second aspect, the present invention provides a method for the manufacture of a
transdermal drug delivery device for pre-treatment and treatment of poisoning by
highly toxic organophosphates, comprising the steps of i) coating a first release liner
and a second release liner with a solution comprising a neutral polyacrylate adhesive
without functionality, a parasympathomimetic and a parasympatholytic ii) drying the
coated release liners at a temperature between 50°C and 120°C whereby to obtain a
first laminate and a second laminate each having a drug containing adhesive layer iii)
applying a backing layer to the drug containing adhesive layer of the first laminate
and removing the release liner therefrom whereby to obtain a third laminate and iv)
fusing the the drug containing adhesive layer of the second laminate with the drug

containing adhesive layer of the third laminate.



fusing the the diug containing adhesive | ayei of the
second lamnate with the drug containi ng adhesive
WO 20001147387 t he third | am nat eThe drug cont ai ni NBCT/GB2009/001382

adhesi ve solution may be obtained, for exanple, by the

prelimnary steps of adding an ethanolic solution of a

par asynpat hom neti ¢ and a parasynpatholytic to a

solution of a neutral polyacrylate w thout

functionality and, optionally perneation enhancer, in

et Miyd dagetataming tdhesivex sahgion Ghayc e pbteinedotfhie exagpley dmt the

and tenperatures may al so be suitable and the anounts

of pehohanystepo needdingfan tefhenddip [seltticnrpf\gi Hafasympahporestic ppd a

the appropriate ratio having regard to the coating

st egappabpdyticHe adelafitnedf aaieat! Relyihtlatofvithaye fomptipatlity gy

cont ai ni ng adhesive |layer. In one enbodi nent, the

c o SRtioRYlY PSP ephagssr d‘é‘§h3f1 B odi Y% he first and

second release liners with the drug contai ni ng

adhesi ve solution in tw or nore |anes, for exanple,

|n hree our 0
ot Fea S%aenaspaas D55t HLREe ! DR R EEAE b

t O ea%ﬁl%an f Ihg rrg%htltg)ﬁ “91‘115981%%2 i Ihe E};}ﬁopﬁ’l% LA hedi ﬁre éfé .

a pre erre I ment met hod pr ovi des

th%ttlé&ﬁ& 6 R dedired SaSEeidth BALe AaCdrBRcMafARl a6
with thrég%&gézg prosfdlng t%%t tﬁz grlgﬁ agﬁgngeswe

Iawg&s of the lam nates obtained by step ii) each have
an area wei ght of drug containing adhesive above 50
10g/ m and contai n parasynpat honmi netic and
par asynpat holytic in a %
In one embodiment, the coating step i) provides for coating the first and second
release liners with the drug containing adhesive solution in two or more lanes, for
example, in three or four lanes.  Of course, the lanes on each liner should be

appropriately positioned in relation to each other for the purposes of the fusing step

15  iv).

In a preferred embodiment, the method provides that the first and second release liner
are each coated with three lanes providing that the dried adhesive layers of the
laminates obtained by step ii) each have an area weight of drug containing adhesive
20 above 50 g/m® and contain parasympathomimetic and parasympatholytic in a %

weight ratio of respectively 40:1.

The method may also comprise the further step of v) cutting the five layer laminate
obtained from the fusing step so as to obtain one or more devices according to the

25  present invention.



wei ght ratio of respectively 40: 1. The nethod may
al so conprise the further step of v) cutting the five
wo 200en4138mi nat e obt ai ned fromthe fusing step BOI/&B2G00/001382
obtain one or nore devices according to the present
i nvention. The cutting step v) may, in particular,
provi de that each device includes an oversize rel ease
liner or backing layer - buyt it is preferred that the
oversi ze release liner is obtained by replacing the
CUThd @kt@@Sep v) Mey, in psticien ptovide thaaboV eevidk e ludevinasensiay
al so include an overtape. The nethod nmay, therefore,
comprseslinet brebakking hgar -duepss pelewed thpr by bdtirsivg reledspiling] is
release liner with a layer of an acidic polyacrylate
adblegipeddyvdpéaciaphe £w rddasedinr- a fourth |aminate, vii)
applying a backing |ayer to the adhesive |ayer thereof
viii) renoving the rel ease |iner therefron1mhereby to
obtai n an overtape and i Xx) dherln t he ov eto
5t hés BXERIFY aﬁ%@é wlc%maémsaa 5L B YoMt ¢ HE P
%@reﬁo&eﬁ {(;J%Ppﬁ?s% the gl 1 her gtee f%g)rpgo%%rleg:]aetgﬁa lea‘% Sllger V{l% a latlyre]l‘e
Cugtan a&d@@@ac@atmesﬁxe QL% pggtalg Il Alecd B 2530655

bac romt ayer lamnate S0 a

pr Q%kﬂg la‘%rrtg H‘kﬁa@ﬁeﬁ% fa?elr tléféb?ﬁllﬂ@m%n%ﬂfl@ re@éﬁrﬂn@[ﬂﬁereﬁom

around one or nore | am nates - and e met hod may

| NGhatels 18 obthih hiSVertspedlahd RPadhbrBR the) ovRHEPY toCthdhcBREIa RF of a
nmore finished devices. G her enbodi nents of the nethod
10WM lahmitae @ppanh@rtlathinaanbhiateh onagaiang cdasdtkpiailpbouads the

drug containing adhesive layer.

In that case, the cutting step v) may provide for cutting of the excess backing layer
from the five layer laminate so as to provide circumferential adhesion of the overtape
15  around one or more laminates - and the method may include a further cutting step x)

providing one or more finished devices.

Other embodiments of the method will be apparent from the foregoing description of
the first aspect of the invention.

20
It will, in particular, be apparent that the method may use physostigmine as para-
sympathomimetic, scopolamine as parasympatholytic and oleic acid as permeation
enhancer and pro-vide that the first and second release liner are given one or more drug
containing adhesive layers providing that the one or more dried layers on the

25  laminates obtained by step ii) each have an area weight of drug containing adhesive



the first aspect of the invention. It will, in
particul ar, be apparent that the nethod may use

WQEhkesasB8Yn ne as para synpat hom netic, scopol Bei/682@8/001382
par asynpat hol ytic and ol eic acid as perneation

- enhancer and provide that the first and second rel ease
liner are given one or nore drug containing adhesive
| ayers providing that the oge or nore dried |ayers on
the | am nates obtained by step ii) each have an area
weLight 1§F oiP Uld & ONtaRigh ko 3l Eﬁ%ﬂ?ﬁl@%@eti@%ﬁ}a%ﬂﬁhcﬂﬁ@: a
% wei ght ratio of parasynpathom netic
papamydieatdhelcytdresspdoeveemti:aon enhancer of respectively
40:1 :40. In a third aspect, the present invention
provides for a kit of parts conprising at |east one
transdernmal drug delivery device according to the
f i frs4 thind ppedt, thef prese invevtenmtpromdes for g kit oAbdrte copnise b lpest
packagi ng and a non-adhesive bandage, for exanple, a
Sconmy tessienr! draadeiyery deviserasgrirding @rthechstt asrestf the anv@piton an
of the device in use. The present invention is now

de8tEPln RO h RAgkERENEY o nethadheshiel BYHG dPaRi RS ahd
Exanpl es in ich Figure 1 is a,cross-sectional view
of SRR bETHR) AT OERy e e ados ST iR T

preferred enbodi nent of the present invention; Figure

2 shows a schene illustrating a nethod for the _
ma seitfifvefton T ¥ fol thle 1 rAGiRMLAd N9
B R

10 Examples in which
Figure 1 is a cross-sectional view of a transdermal delivery device according
to a preferred embodiment of the present invention;
Figure 2 shows a scheme illustrating a method for the manufacture of a
transdermal delivery device according to a preferred embodiment of the present
15 invention;
Figure 3 is a view of the skin contacting side of a transdermal device
according to another preferred embodiment of the present invention; and
Figures 4 a), b) and c) are graphs showing respectively blood plasma
concentration levles of physostigmine and of scopolamine as well as blood plasma

20  AChE inhibition levels as a function of time for the device of Figure 3.

Referring now to Figure 1, a transdermal drug delivery device according to a
preferred embodiment of the present invention comprises a rectangular patch,
generally designated 10.

25



Figure 3 is a view of the skin contacting side of a
transdermal device according to another preferred

weedodirsent of the present invention; and Fi gup€BGB2@p/001382
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b) and c) are graphs show ng respectively bl ood plasma
concentration | evies of physostigm ne and of
scopol am ne as well as blood plasma AChE i nhibition

| evel s as a function of tin® for the device of Figure
3. Referring nowto Figure 1, a transdernmal drug
delThes gatsh dewirse acioor diatrgg 1 b (seslplied, edomadard ntifo de mghit obf
the present invention conprises a rectangul ar patch,
ge RarogkPy0ffeadhepivgcertainiog dibrelvehphybp sgnips: isepslaging pitigtleic
matrix 11 (hash line, dowward |left to right) of
Dufdt-ak(r) 4098 adhesive containing dissol ved
physosti gm ne, scopolam ne and oleic acid. The skin
contacting face of the adhesive matrix 11 contacts a
regpvabl e rel ease lijner 1 it 0S| -
oD AP Epa Sl B of hORNeNE AR 1 BuBRPORlbGelcBifc iy
in - 4. - | am nat e
co%%%ﬁg§ﬁ ggﬁgﬁE?ﬁgw%%?*ﬁT%ggP%%%gg ﬁf%|1 a |layer 16
of Durotak(r) 2051 adhesive (hash line, upward left to
right) which overlays and circunferentially bounds the
matrhd Jevikd ieW@Es dnhRbrapb €4 RdRemiN of h AykatclBmpAitL bkihfe
t he backing layer 12 and the release |liner 13 on faces
Whitlh 5akdided s i tagertl 6 of In@otak® 205¢ adiiesied (haxl g aewad lefthe
matrix. Referring nowto Figure 2, the manufacture of
t heglpatvbich aiverlalyg) ande cifcuinfevapliaslysbdunds &t eypgrix 11 such that the

adhesive layer 16 contacts the the backing layer 12 and the release liner 13 on faces

which are opposite to the skin contacting face of the matrix.

Referring now to Figure 2, the manufacture of the patch of Figure 1 involves the steps
of adding an ethanolic solution of physostigmine and scopolamine to a solution of

Durotak® 4098 and oleic acid with mixing.

The resultant solution is spread onto two separate continuous release sheets 13 in
three corresponding lanes of equal amount. The release sheets are passed to an oven

train for drying of the lanes at temperatures of 50°C, 75°C, 110°C and 120°C .

After cooling of the resultant laminates to room temperature, a backing liner 12 is
adhered to the drug containing adhesive matrices of one laminate and its release sheet

13 is subsequently removed (right hand side of Figure 2).



of addi ng an ethanolic solution of physostigm ne and

scopol am ne to a solution of Durotak(r) 4098 and ol eic
W@eood/1¥i3sh m xi ng. The resul tant solution i s SPCEG#H2009/001382

onto two separate continuous rel ease sheets 13 in

three correspondi ng | anes of equal anount. The rel ease

sheets are passed to an oven train for drying of the

| anes at tenperatures of 5@0C, 750C, 1100C and 12Q0C .

After cooling of the resultant |amnates to room

t efire kaingreeyittmubyetekiendjedt i 1Aeis pedseil sintg daetacs drithothe Hemightag

cont ai ni ng adhesive matrices of one lamnate and its

r eWé‘&%‘éb§g'ééﬂmeIf§2 itQ oétawefqﬁé faigaty Bnvidor pymbshet dsereE

side of Fig z am nate w t hout reI ease sheet

13m?f§weﬁrlé§r§ Sidrishes b&%"ﬁ?“&&% bagkiphlineh & 4 FlASES Y hout

backing liner 12 to obtain a fused lamnate in which a

nunber of di screte matrices 11 are sandw ched between

th?rlllega lﬁl lgx nate 9s§;§a dse to EI:? gl cg teéusr?chscrl]l?s atva]'%)'(ce -Is-h)zeickr}\réil%gr

exg@ﬁ&ﬁ%&&h% s qg fo @wﬁ@ gaﬁltlbémtf rdis&et@ 1a1m1§a<eesq;§chta<alg a

provi a number o screte | am nates incl udi ng a

COpdntinidadRlctselisase | i ner 13. Meanwhile, an overtape is
prepared (left hand side of Figure 2) by spreading.

Durotak(r) 2051 onto a release liner 13 and passing
the coated release liner to an oven train for drying
at MeueGEas Sinv evettai¥pe raéparee Y le@if han@3@e ofSBgyre K) GY Gpaading
1200C. After cooling to roomtenperature, a backing
10f oPhrofkE®i285 laqnl 4 reldast bner h2 amidhesgigyle dogydreledss lincTpean oven
overtape so obtained is pressed into contact with the
| afriin &1 eloyifgrag usdispige temperatures of 50°C, 75°C, 110°C and 120°C. After

cooling to room temperature, a backing foil 15 is applied to the adhesive layer 16.

The overtape so obtained is pressed into contact with the laminates including the
15 continuous release liner 13 so that it provides an additional adhesive layer 16 which

circumferentially bounds each matrix 11 and contacts the release liner 13.

The laminate so obtained is passed to a die cutter which cuts out a number of devices
with an oversize release liner 13.

20
Referring now to Figure 3, a transdermal drug delivery device according to another
preferred embodiment of the invention comprises an oval patch generally designated

10 of substantially similar composition to the patch described in relation to Figure 1.



continuous release liner 13 so that it provides an
addi tional adhesive |layer 16 which circunferentially
whowwnds73gach matri x 11 and contacts the rel easeCt/GB609/001382
13. The lamnate so obtained is passed to a die cutter
whi ch cuts out a nunber of devices with an oversize
release liner 13. Referring nowto Figure 3, a
transdernmal drug delivery device according to another
preferred enbodi nent of the invention conprises an
OVHbw¢vat, €t gaprickincyddasiaghpakrdelde Ofier 38IBGIcAR dcaded ¥h a
simlar conposition to the patch described in relation
t orekiog dveelalindHoamenf elre, addiienabadhésivp ddyehl 6 soch trd@svide a pull-off
transparent release liner 13 which is scored in a
r egi di redpeing alyi iikglilwad of ofld flhe aad dpttingnaion ddmeksndiag the
| ayer 16 so as to provide a pull-off tag 17 reducing
t héevicekel i hood of cold fl ow and contanmi nation from
handling the device. Exanple 1 An oval patch of skin
5contacting area 34 cn2 (or 39 cnR) contains a single
mag.ri X of area wei ght 300 g/n2 and overtape of area

we g/ m2 and has the follow ng conposition:
Mi}\n oV l Patlc(h (r)} SEOQ:E)I% clin ngeaa3r4 Cd? %or]” cglg C()ﬁ{alfls ) mﬁgqu%mtrix of
yS OSat ree (] Ccopol am ree
ba?r@a Qreléﬁ 3&) t@’m%d%v&taﬁe @Pﬁrga %ngh@égy%z and has the following
composition:
10 Matrix: skin contacting area 21 cm? (or 25 cm?):
Physostigmine free base 10 % by wt
Scopolamine free base 0.25 % by wt
Oleic acid 10 % by wt
Matrix adhesive: Durotak® 4908 79.75 % by wt
~15 Release liner: Primeliner™ PET 100 pm 1-s

Backing layer: Hostaphan SP MN15 15 um

Overtape: skin contacting width 7 mm
Adhesive: Durotak® 2051

- 20 Backing foil: Scotchpak™ 1109

A study of mean flux of physostigmine from patches containing a single matrix of
similar area weight and drug composition (15% by weight physostigmine, 0.2% by

weight scopolamine and 10% by weight oleic acid) was made in relation to a number



Matri x adhesive: Durotak(r) 4908 79.75 % by wt Rel ease
liner: Prineliner(tm PET 100 nm 1-s Backing | ayer:
woevapisdh SP MN15 15 mm Overtape: skin cont ack¢TGB2009/001382
wi dth 7 nm Adhesive: Durotak(r) 205 1 Backing foil:
Scot chpak(tm 1109 A study of nean flux of
physostigm ne from patches containing a single matrix
of simlar area weight anddrug conposition (15% by
wei ght physostigm ne, 0.2% by wei ght scopol am ne and
1086 losterami @ hcrAhte ia@hesiCdstih awas vived@nduke) skiih ekin@atiohand@el
nunber of different pol yacrylate adhesives in an in
Vi (uerh§iDH S 1. 6 Rhanm Ber.mo&0,166¢7),meua86).( Durrheim H. et
al. J. Pharm Soc, 1980, 69(7), 781-786). The nodel
shows (Table 1) that a high flux is obtained for the
neutral polyacryl ates containing hydroxyl functional
gr 6@@06&@8%%& led) e arfught fluy is pRpipalclPytha pogalgobRGYlptes
functional group (other than ester% - strongl .

5 suERIEETIERYIORE Tn5HGTRY STaNpS AHETMRATF B‘f“é‘alfpz??ya%é‘%/%‘éiﬂ?"ﬁb
protective bl ood plasma concentration |evels of .
DGPTSR Lo 1B BT - BEPEN VO IPe R IS S gt

fl TS gglggrlen %lr;)%e%&w\ge;%go% HI%SSIT:II-aOCOI-’lCCIr;'t?al[IiE)E %Lfels (l})f)g);sgs)ﬁgxlnine.

contal nin

Table I:

10 Polyacrylate Adhesive Mean flux rate
Durotak® 2510
- neutral, hydroxyl containing 73 pg/em’h
Durotak® 2287
- neutral, hydroxyl containing 77 pug/em’h

15 Durotak® 4098
- neutral, without functional group 58 pg/cm’h

However, a human study using the identical patches reveals the surprising result
(Table 2) that blood plasma concentration levels of physostigmine are much higher in
20  humans for neutral polyacrylates without functionality as compared to the neutral

polyacrylates with hydroxyl functionality.

25



Durotak(r) 2287 - neutral, hydroxyl containing 77
nmg/ cn2h Durotak(r) 4098 - neutral, w thout functiona

wQ@e@ap4B87 ng/ cnh However, a human study usi ngP@Ti6B2009/001382

5

10

15

i dentical patches reveals the surprising result (Table
2) that bl ood plasma concentration | evels of
physostigm ne are nuch higher in humans for neutra

pol yacryl ates wi t hout functjponality as conpared to the
neutral polyacrylates wth hydroxyl

fungsd enality. Table 2 : Pol yacryl ate Adhesive
Concentration Durotak(r)2510 - neutral hydroxyl

cont ai ni ng Bhlvherygfer{dh&iveot ak(r) 2287 Comenthitiaal

hydroxyl containing 2.1 ng/m Durotak(r) 4098 -

wi t hout f unRurpek®Pil0y 8.9 ng/m Figure 4 shows bl ood
pl asma concentration | evels of physostigmne (a) and
scopol am ne newyal Blrgxyegnigpinghe pat ch of "¥ehnpl e 1
(repeated application every 72 hours). As may be seen
hi gh bl ood Pra@®2¥dncentration | evel s of

hysostigm ne ar
phy gm | neutral Eydroxyl containing 2.1 ng/ml
Durotak® 4098
- without functionality 8.9 ng/ml

Figure 4 shows blood plasma concentration levels of physostigmine (a) and
scopolamine (b) delived by the patch of Example 1 (repeated application every 72
hours). As may be seen high blood plasma concentration levels of physostigmine are
rapidly obtained and maintained over about 24 h. Thereafter the concentration levels
decrease to about half their highest value and gradually diminish over the remainder
of the 72 hour period. The % blood plasma AChE inhibition (c) follows a similar

course but remains at protective levels over the whole of the 72 hour period.



rapi dl y obtai ned and mai ntai ned over about 24 h.
Thereafter the concentration | evels decrease to about
wma00b/141381 r hi ghest val ue and gradual | y di m ni BET/682009/001382
the remai nder of the 72 hour period. The % bl ood
plasma ACIi E inhibition (c) follows a simlar course
but remains at protective |levels over the whole of the
72 hour period. CLAIMS 1. Axiransdermal drug delivery
device for the pre-treatnment and treatnment of
poi soni ng by highly toxi €Laaydnophosphates i n humans,
in the formof a matrix systen1conprising a backi ng
| ayer, fatrasdgmaointgisiivery dadéve®di e prayreatmenhdnditrrathan gl
l'iner, in which the drug containing adhesive | ayer
c oppivonise Py shighty toxig| orgrapRhaphgiesatnehwianth duthef {pe of Griggtit y
havi ng a uni form di spersion of a parasynpathom netic
an evsfémpfarrlagwp%&mnwye £ Héﬁgépwam% asébea‘éfx‘/ ) aﬁ%&d?lﬁﬁs?]g

to . da h.th t dhes
S| S A e o od V?é%‘f?gff%'&%%a%a“ JPoRspe

r agvlu?oug &n?txon%%}/ E\Pat haolmlt&% hfc ! oonpo 8 aésal m ?m}{xgeltl nd a

abou &Vl Ce acc I ng '’

&&E &@ﬁw&ﬂﬁmﬂPUtral polyacrylate wi t hout
Ity 1I's a co-polyner of 2-ethyl hexyl acrylate

and V|nyI acetate. 4. A device according to any
preceding Claim in which the drug containing adhesi ve

| ayer |A1§évlrlg Q8coftif28b r@a’-ﬁf\il,oﬂx vﬂﬂ@ﬁtﬂ@ Bfug c&}taiﬁngj@dh.bﬁ\% layer
according to any preceding Claim conprising an
10 addistan@ral weaghh &®ive/ €00 g/m” and % weight ratio of parasympathomimetic to

parasympatholytic about 40:1.

3. A device according to Claim 1 or Claim 2, in which the neutral polyacrylate
without functionality is a co-polymer of 2-ethylhexyl acrylate and vinyl acetate.

15
4. A device according to any preceding Claim, in which the drug containing

adhesive layer includes a permeation enhancer.

5. A device according to any preceding Claim, comprising an additional adhesive
20 layer which circumferentially bounds the drug containing adhesive layer and has

reduced flowability compared thereto, and is without cold flow.

6. A device according to Claim 3, in which the drug containing adhesive layer
has area size about 21 cm’ and the additional adhesive layer has area about 14 cm’

25  and skin contacting width 7 mm.



W@ 09pas+B87 t her et o,

| ayer which circunferentially bounds the drug
cont ai ni ng adhesi ve | ayer and has reduced flowability
and is without cold fl ow 6PCHRGB2009/001382
devi ce according to Caim5, in which the drug
cont ai ni ng adhesive | ayer has area size about 2 1 cnR
and the additional adhesive |ayer has area about 14
cn2 and skin contacting widkh 7 mm 7. A device
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an acidic polyacrylate. 9. A device according to any
one of Clains 5to 8, in which the release liner is
scored in a regign of overlap with part

of. the ..
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13. A device according to any

10. A device according to any preceding Claim, in which the backing layer is

impermeable to light.

11. A device according to any preceding Claim, in which the parasympatho-

mimetic is physostigmine or a physiologically acceptable salt thereof.

12. A device accofding to any preceding Claim, in which the parasympatholytic is

scopolamine or a physiologically acceptable salt thereof.

13. A device according to any preceding Claim, in which the permeation enhancer

is a fatty acid, for example, oleic acid.

14. A method for the manufacture of a transdermal drug delivery device for pre-
treatment and treatment of poisoning by highly toxic organophosphates, comprising

the steps of i) coating a first release liner and a second release liner with a solution
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overtape and ix) adhering the overtape to a | am nate
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10i t 1§.i rcyn%.tﬁ&?ﬂgdrfﬁ%é % (ﬁ]a(?rHqg,%o&ﬂ%i&rt%&uﬁ&mt@ds%Eﬂgproviding
adhesi ve layer. 16. A nmethod according to any one of

a ERn r&é’as@finepbvﬁlll ma}é of hllacd &Jﬂragﬁﬁte adhesive whereby to obtain

a fourth laminate, vii) applying a backing layer to the adhesive layer viii) removing

the release liner whereby to obtain an overtape and ix) adbering the overtape to a

laminate obtained by cutting the laminate from step iv) so that it circumferentially

15  bounds the drug containing adhesive layer.

16. A method according to any one of Claims 14 or Claim 15, in which the

parasympathomimetic is physostigmine or a physiologically acceptable salt thereof.

20 17. A method according to any one of Claims 14 to 16, in which the

parasympatholytic is scopolamine or a physiologically acceptable salt thereof.

18. A method according to any one of Claims 14 to 17, in which the permeation
enhancer is oleic acid.

25



par asynpat hom netic i s physostigmne or a
physi ol ogi cally acceptable salt thereof. 17. A nethod
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par asynpat hol ytic i s scopol am ne or a physiologically
acceptable salt thereof. 18. A nethod according to any
one of Clains 14 to 17, in which the perneation
enhancer is oleic acid.19. »4 kit of parts conprising
at | east one transdermal drug delivery device
acepr diangitte? RAY cORRisRE 4 1@kt Bne Lirdntdedidal | dugS Wliva@h| Rvice
protective packagi ng and a nonadhesi ve bandage, for
exaptiag ttang@IPbLCKINGN baldagenbls pioteabl @adkaging oMer iong
the whol e of the device in use. 20. A transdernmal drug
dehdhesdreybaddge, dfer eamalere chroptession rramiageastiuble forhevaingrthe
substantially as herei nbefore described with reference
t owhadnel theslegibommsd n, t he acconpanyi ng draw ngs.

20. A transdermal drug delivery device or a method of manufacture therefor
substantially as hereinbefore described with reference to, and as shown in, the

accompanying drawings.



