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ABSTRACT

The invention relates to fransdermal therapewtic system for the transdermal
S admdnisteation of buprenorphine, comprising 8 buprensephive-containing sell-

adhesive lver shocture compriaing

) 2 buprenorphine-containing pressure-ssnsitive achesive layer on said

buprsnorphine-impermenble backing layer, the adhesive layer comprisuig
e a) atleast one polymer-based proseure-sensitive adhesive,

by an analgesivally effective amount of buprenirphine base or s

pharmaceutically acceptable salt thereof, and

) = carbuxylic seid selocted from the group consisting of oleic acid,
linoleic actd and Hnolenic acld, Byulinic seid and mixtures thereof, in
15 an arount sufficient 5o that said analgesivally effective amount of
buprenorphine s solubilized therein 1o form 2 mixture, and the
carboxylic acid buprescrphine mixture forms dispersed deposits in tha

satd pressure-seonsitive adhesive,

wherein said buprenorphine-containing pressure-sensitive adhesive layer fs the skin

20 contactlayer
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the transdeormal administration of buprennrphine, and processes of planufacture, 1ses

thereof. and corresponding methods of treatroent thorewith.
BACKGROUND OF THE INVENTION

1002]  The active ingredient buprenormphine (SR68TRIR1IE145) -1T-

Cyslopropy bnethy - 7-{(5)-3,3- dimethyl-2-hydroxybutan-Zy (- 6-methoxy-4,5-epouy-6,14-
sthanomarphinan-3-0l} is a partially synthetic oplate with high potency. Canesr
patients may be treated with daily doses of around 1 mg. Dieapite its rather high
molesular weight of 467.64 dalions, it is currently used for transdermial
administration. The commercial TTS product Norspan®, also known ax BuFrnen,
delivers buprenerphine to the skin sulficiently to treat paticnis fo pain fora time

period of 7 days {about 168 hours) and aliows therefore 2 use of the TTR over a tiore

period of 7 duys and allows in a fixed dosing regumen 4 onge-weekly TES sxrbaoge.

the overall efficacy ol the pain sadicament is enhanced. However, the long
admiindsteation periods may cause problems with skin trvimation, which in
combination with the considerable size (i, atea of relenss of the TTS may be
problematic. Alse, the large amount of excess drug in the TTS necessary {0 sustain
cnough driving force for sustaining the appropriate drug delivery over the fong
poriod of fime is costly and bas e potential to be sublect to et use,

003 It therefate desiralile to raduse the overall size (1o, area of release) afthe
TT4 as well as the total amount of buprenorphine inthe T15 before administration
and glso the amount remaining in the TS afier proper use, the residual aroount.
Thereby, the amount of drug available for illick use (before and after proper wsel,
and the amount to e wasted afier proper use are both reduced. US Patent

Application No. PG10/01 19585 deseribes a certain TTS size and amount of drug
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reduction in comparison with the commercial TTS product Transtec® approved for an
up-to-4 days administration regimen. Thus, the {18 needs o be replaced after 4 days at
the latest. [t is recornmended {o change Transiec® twice a week always on the same days

at specific times, ¢.g. Monday mornings and Thursday evenings.

o

{084] For convenience reasons it is, however, desirable to maintain the once weekly
exchange mode {7 day dosing regimaen) as, e¢.g., provided by the commercial product
Norspan® mstead of the every three o four days exchange mode as provided by,

e.g., Transiec®,

{0951 Al references and publications cited herein are hereby incorporated by reference

i therr enderitis for all purposes,
DEIECTS AMD SUMMARY OF THE INVENTION

{H¥8al A first aspect of the invention provides for method of treating pain in a patient by
applying for about 168 hours on the skin of a patient a transdermal therapeutic system for
the transdermal administration of buprenorphine, comprising a buprenorphine-containing
self-adhesive layer structure comprising
A) a buprenorphine-impermeable backing layer, and
B) a buprenorphine-containing pressure-sensitive adhesive layer on said
buprenorphine-impermeable backing layer, the adhesive layer comprising
a) at least one polymer-based pressure-sensitive adhesive,
b) an analgesically effective amount of buprenorphine base or a
pharmaceutically acceptable salt thereof, and
) a carboxylic acid selected from the group consisting of oleic
acid, linoleic acid, linolenic acid, levulinic acid and mixtures thereof, in
an amount sufficient so that said analgesically effective amount of
buprenorphine is solubilized therein to form a mixture, and the
carboxylic acid buprenorphine mixture forms dispersed deposits in the
said pressure-sensitive adhesive,
wherein said buprenorphine-containing pressure-sensitive adhesive layer is the

skin contact layer.

(10664606_1):KZA
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{005h1 A second aspect of the invention provides for method of treating pain in a patient
by applying for about 168 hours on the skin of a patient a transdermal therapeutic system
for the transdermal administration of buprenorphine selected from a set of two to five
different transdermal therapeutic systems each in accordance with the first aspect of the
invention, wherein

the first transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 1 cm” to about 4.8 cm” and contains an amount of said buprenorphine from about 1
mg to about 4 mg buprenorphine base or an equimolar amount of a pharmaceutically
acceptable salt thereof;

the second transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 3 cm” to about 9.5 cm”® and contains an amount of said buprenorphine from about
3.5 mg to about 8 mg buprenorphine base or an equimolar amount of a pharmaceutically
acceptable salt thereof; and

the third transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 6 cm” to about 19 cm” and contains an amount of said buprenorphine from about
6.5 mg to about 16 mg buprenorphine base or an equimolar amount of a pharmaceutically
acceptable salt thereof; and

the fourth transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 12 cm” to about 28.5 cm” and contains an amount of said buprenorphine from about
11.5 mg to about 24 mg buprenorphine base or an equimolar amount of a
pharmaceutically acceptable salt thereof; and

the fifth transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 16 cm” to about 38 cm” and contains an amount of said buprenorphine from about
15 mg to about 32 mg buprenorphine base or an equimolar amount of a pharmaceutically

acceptable salt thereof.

{05c} A thivd aspect of the imvention provides for use of a transdermal therapeutic
system in accordance with the first or second aspects of the invention for the manufacture
of a medicament for treating pain by applying the medicament for about 168 hours on the

skin of a patient.

(10664606_1):KZA
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{00541 A fourth aspect of the inventton provides for method of manufacture of a
transdermal therapeutic system for the transdermal administration of buprenorphine in

accordance with the first aspect of the invention comprising the steps of

1. providing a buprenorphine-containing adhesive mixture or solution
comprising

a) buprenorphine base or a pharmaceutically acceptable salt thereof

b) a carboxylic acid,

) a polymer-based pressure-sensitive adhesive, and

d) solvent,

2. coating said buprenorphine-containing adhesive mixture or solution on a

film in an amount to provide the desired coating dry weight,

3. drying said coated buprenorphine-containing adhesive mixture or

solution to provide a buprenorphine-containing adhesive layer with the desired

coating dry weight,

4. laminating said buprenorphine-containing adhesive layer to a backing

layer to provide an buprenorphine-containing self-adhesive layer structure,

5. punching the individual systems from the buprenorphine-containing

self-adhesive layer structure with the desired area of release, and

6. optionally adhering to the individual systems an active-free self-
adhesive layer structure comprising also a backing layer and an active agent-free
pressure-sensitive adhesive layer and which is larger than the individual systems of

buprenorphine-containing self-adhesive layer structure.

0861 It s an object of contain embodiments of the present invention o provide a
transdermal therapeutic system for the trapsdermal admanistration of buprenorphine
{e.g., baprenorphine base), which requires a relatively small awount of buprenorphine

{e.g.. buprenorphine base) contained therein.

0871 It 15 an object of certain embodiments of the preosent invention o provide g
transdermal therapentic system for the trausdermal admunistration of buprenorphine

{e.g., baprenorphine base) which requires a relatively small area of release.

(10664606_1):KZA
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{008] It is an object of cortain embodiments of the present invention fo provide a frans
dermal  therapeutic system for the wansdermal administration of  buprenorphine
{e.g.. buprenorphine hase) providing a relecase suitable for providing pain relief for about

168 hoors (corresponding to 7 days or one week).

{0097  These objects and others arg accomplished by the present invention, which
according to one aspect relates 10 a transdermal therapentic system for the transdermal
adminisiration of baprenorphive {e.g.. buprenorphine hase), coraprising a buaprenorphive

{e.g., baprenorphine base) containing self-adhesive layer structure comprising

(10664606_1):KZA
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) 3 buprevorphine (e.g., buprenorphine base) containing pressure-sensitive
adhesive layer on said buprenorphine-impernieable backing layer, the

adhesive laver comprising
a} ot lenst one polymer-based pressure-sensitive adhesive,

B} an analpesically effective amount of buprenorphine basc or a

pharmaceutically accepiable salt thereof, and

£} woarboxylic acid selected from the group consisting of olsic acid,

amonnt sufficient so that said analgesically offoctive amaunt of
buprenorphing (2 g. buprenorphing base) 16 solubilived therstn o foun
& mixtuce, and the carboxylic soid buprenciphine muxture forms

dispersed deposits i xaid prossurc-sensitive adhesive,

wherein said bupreoorphing-containing pressure-sens itive adhesive layer fs the skin
contact layer,

{0018 According to further aspects the invention relates 1o a msthod of treating pain
int & patient by applving a nansdermal therapeutic system in acgordantes with the
invention to the skin of a patient. in pasticular to a method of irealing pain ina
patient by applving a transdermal therapeitic system 10 secordance with the
invention to the skin of said patient for more than about 96 hours {1 for mors than
ot for about 168 hours (or for 7 days or for one week),

{8011} According to one specifiv aspect; the invention elaies to a method of treating
pain i a patient by applying 1o the skin of said patient for about 168 hours ot tor

7 days or for one week) a transdermal therapeutic sysiem, comprising 4
buprencrphie (¢, buprenorphine base) containing ssli-adhesive layer structure

comprising



«'z‘i -

A 4 buprenorphing (.2, buprenorphine base) impermenble hacking layer,

and

B) a buprenorphine (2.2, bupreporphine base) containiog pres re-Sensitive
adifjmsive i‘ayer an said impranﬂmhmev impermeable backing }gxyer;,_ the

4} 4t least one polymer-based prossure-sensitive adhesive,

by an analgesically etfective smount of buprenorphine base or 4

pharmaceutically acoeptable salt thereof, and

¢} # varboxylic acid selected from the group sonsisti ing of oleic acid,
1 linofeic acid, linolenic acid, levalinic acid and mixtures thereo! inon
Aot suficiont so that said aualpssicaliy eftbotive amount of

buprenorphine (e.g., buprenorphing base) is solubilized th ierein o

form a mixture, and the carboxylic acid buprenosphing mixture forms

dispersad deposits in said pressure-sensitive adbesive,

is the skin

i
X

wherein said buprenorphine-contaiming pressure-sensitive adbesive lay

soutact laver

{012] According to ose aspect, the invention relates fo a ransdermal therapoutic
system for the transdermal administeation of buprenorphine base, comprising a
buprenorphine base-containing seif-adhesive layer struciure compuising

24 A} a buprenorphine base-impermeable harking laver, and

B} a buprennrphive base-containing pressure-sensitive adhesive layer on said
buprenorphine hase-impermenble Backing lever, the adhesive layer

comprising
a) at least one pressure-seasitive adbesive based on polysilonane,

25 b} an analgesically effective amount of buprenorphine base, and




15

¢1 fevulinic acid, in an smount sutficieot so that said analgesieslly
effective amoun of buprenorphine base s solubilized thercinto Snm
a mibxiure, and the levilinic acid buprenorphine base mixtuse forms

dispersed deposits in said pressure-sensitive adhesive,

wherein said buprenorphine base-containing pressurs-sensitive adhesive layver is the

(&3

skin contact layer.

{131 Acconding 10 one aspect, the invention relates 10 8 msthod of treating pain i

a patient by applying o the skin of said patient for shoot 165 houre {ur for 7 days or

for ons week) 3 transdermal therapentic vystent, comprising a buprencrphiie base-
16 containing selfadhesive layer shrustire comprisiug

A} a buprenorphins base-impenneable backing layer, and

B2 boprensyphine base-containing pressure-senvitive adhesive laver oo sand

by an anaigesically effestive smount of buprenorphine base, snd

levalinic ackl, it an amount sufticient so that said snalgesically

£
N

affective amonnt of buprenorphine buse is solubilized therein to form

disperssd deposits in sald pressurc-sensitive adhexive,

wherein said buprenorphine base-containing pressurs-sensitive adhesive layer v the
skirvcontactiaver.
[61114] According 1o one aspent, the invention relates 1o a transdermal thexapentic

syster for the transdermal administration of buprenorphine, comprising a

B
A

A} 2 buprenorphine-impermenbls backing layer, and




B} a buprensrohibe-containing pressurc-sensitive adhesive layer onsaid

buprenorphine-impermeable backiog layer, the adbesive layer comprising
a) at leastone polymer-based pressure-sensitive adhesive,

5 an analgssically effective amount of buprensrphine base or a

5 pharmaceutically acceptable salt thereof, and

¢} 2 carboxylic acid selected fron the group consisting of oleic acid,

{inolenic seid, fevolinig aoid and mxvures thereof, 1o an

buprencrphine is salubilized therein b form a mixwre, and the
14 carboxyvlic actd huprenombine mixture forms dispersed deposits in

said pressurc-sepsitive adhesive,

wherein said buprenarphine-containing pressure-sensitive adliesive layer is the skin
contact laver and contains more than about 0,35 mg/ens’ ormore than 0.6 mgfmf of
buprenorphine base or an sguimolar smount of a pharmaceutivally scceptable salt

{5 thereol
[0015] According to one sspect, the invention selates o o mcthod of beating pain in
a patient by applying o the skin of said patient for about 168 hours & transdermal
therapentic system for the transdermal adminisiration of buprenciphine, comprising s
buprenorphine-containing seli-adhesive layer structure comprising

20 A} a buprenorphine-impermzable bavking layer, and

B) # buprenorphine-containing pressure-sencitive adhesive layer on satd

buprencmhine-impermeabie backing laver. the adhesive layer comprising
2} at least one polymer-based prossure-sensitive adhiesive,

by an analgesically effective amount of buprenorphing baseor a

N3
L

pharmacentically acceptable salt thereof, and




¢) acarbony e acid selected from the group consisting of eleie acid,
linoleic acid and tinolenic actd, levulinic acid and mixtures thereof o
sn amount sufficient so that said analgesivally sffective amount of

buprenorphine is solubilized thereln 1o form 3 mixture, and the

W

catbaxylic acid buprenorphine mixiure forms dispsrsed deposits in the

syid pressire-sensitive adbiesive,

wherein said buprenorphine-containing pressure-sensitive adhesive layer is the skin

contact layer and vontaios more than about .55 m;g;{ffzmz of more thag L8 mg;«_’-amg‘ of
buprenorphine base or an equimelar amount of a pharmaceutically accepiable salt
10 thegent

[0016] Avcording to one aspect, the invention relates to 8 wansdermal therapeatic

system for the transdesmal administration of buprenorphine base, comprising a
buprenorphine base-containing self-adhesive layer stneture comprisiog

A} # buprenorphing base-lmpermeable backing layer, and

15 B} a buprenorphing base-cordaining pressure-sensitive adhesive layer on saxd
buprenorphine base-impenmeable backing layer, the adbesive laver

comprising

2 at least one pressure-sensitive adbesive based on palysioxane,
by an analgesically effective amount of buprenorphine base, and

20 o) levulinke acid, in an amount sufficlent so that said analgesically

offective ardount of buprennrphine base is solshilized therein to form

ami

tire, and the levulinic acid buprenorphine base misture forms

dispersed deposits in the amd prassure-sensttive adhesive,

whersin suid buprenorphine base-containing pressure-sensitive adhesive laver is the

Pl
28

skin contact layer and cortains more than about 0.53 mgdeny or more than 0.6

2 3
roglom buprenomphine base.




RI017] According to one aspect, the invention relates to a method of teating pain in
2 patient by applying to the skinof said patient for about 168 hours (or for 7 days or
for one week) a transdermal therapeutic system comprising a buprenotphine bass-
containing sslf adhesive laver Structurs comprising

a A} a buprenorphine hass-impermeable backing laver, and

) 2 buprenorphine base-containing pressure-sensitive adhesive layer on said
buprenorphine base-impermeable backing layer, the adbesive layer

comprising
4y ot least one pressure-seusitive adhesive based on polysiloxans,
10 by an apalgesically effective amount of buprenorphine base, and

levuline acid in snarmount suffivient so that said soglossicnlly

23
i

a mixture. and the levulinic actd huprenorphine buse minture forms

dispersed deposits in the said pressurg-sensitive adhesive,

ol

15 whersin satd buprenorphine base-containing prossure-sensitive adbesive layer 18 e
skin contact layer and containe more than about 0.5 me/em’ or more than 0.6
migon’ buprenorphine base.

10018 According to one aspect, the inviution relates to a set of two 1o fve difforent
transdermal therapeutic systems for the ansdermal administeatinn of buprenorphine

M base selected Gom five difforent ransdermal therapeutic systerss, a first, a sccond, #

stem, sach of the five different

third, 2 forthand 2 Gt ransdenmal therapeute sy

transdermal therapeutiv systems vomprising & buprenorphine-containing seif-

sdhesive layer shructine conprising

Ay 3 buprensrpbing base-impermeable backing layer, and

B a buprenorphine base-containing pressure-sensitive adhesive layer on said

22
L

buprenorphine base-impermeable backing layer, the adhesive layer

conmprising
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#) at least one pressure-sensitive adhesive based on polysiloxanes,
by an analzesivally effective amount of buprenorphine base, and

¢} levalinic aoid, in 2o amennt sufticiont so that said analgesically
effective amount of Buprenorphine base is solubilized therem to form
4 rolxture, and the levalinic acid buprenotphine base mixture B

dispersed deposits in the said pressure-sensitive adhesive,

wherain,

the first transdermal therapentic system provides a size of sald buprenorphine-
contalning pressure-sensitive adhesive laver providing the area of release ranging
from about | om’ to about 4.8 oy’ and contains from about | mg to about 4 mg
the second transdermal therapeutic system provides a size of said buprenorphine
cnntaining prossurc-sensitive adhesitve layer providing the area of releass ranging
Srom about 3 o’ to ahout 9.5 om’ and contains an amount of from abaut 3.5 me fo
about 8 mg buprenorphine hase; and

the third transdermal therapeutic sysism provides 4 size of said buprenorphing-
containing pressurs-sensitive adhesive layer providing the area of release ranging
from about 6 o’ to about 19 om” and contains from about 6.5 mg to about 16 mg

buprenotphine base: and

the fourth transdermal therapeatic sysiem provides a slee of said buprenorphine-

1 of releass ranging

fom ahout 12 cm? to about 285 cov and contains from about 115 my 1o about 24
wyg buprencrphine bass; and

the fifth transdermnl therapeatic system provides a size of said buprenarphine-
containing pressure-sensitive adhesive layer providing the ares of release ranging
from about 16 e’ to sboyt 38 em” and contains from about 15 mg to ahout 32 my
buprenorphine base,

wherein the five ditferent transdermal therapeutic sysiems have inereasing arcas of

reledse and amounts of buprenorphine fom the fiest to the fifth transdermal
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therapeutic system, in particular for use fn method of treating pain by applying one of
said transdermal therapsutic systems for abont 168 hours op the skin of a patient.
[0019] According to sne aspect, the invention relates 1o a transdermal therapeuti
system comprising buprenorphine for the ransdernial administration of
buprenorphine sclected from:

a first transdermal therapeutic system providing a size of the area of release ranging
from about | om’ o about 4.8 ony’ and contafning an amount of said bupreporphine
from 1 mg to about 4 mg huprenorphine base or an eduimolar amount of a

ity acceptahle salt thereof and providing a mean AULT of more than

phammaceut]
8.000 pe w/m! over abmut 168 hours of administration afier a single-dose
sdministration to & sublect population;

a second transderral therapeutic system providing 2 size of the area of release
rapging from about 3 om’ to abour 9.5 em” and containing an amount of said
buprenorphine from about 3.5 my to about 8 mg buprenorphine base or an equimolar
amount of & phavmaceutically acceptable salt thacoof and providing 2 mean AUCLof

wiore than 16,000 pxhr/ml over about 168 hours of administration aller a single-dose

administration to a subjsct population; and

a third transdennal therapentic system providing 4 size of the ared of release ranging

from abont & con’ 10 about 19 em” and containing an ameunt of said buprenorphine
from about 6.5 my to about 16 mg bupreniorphine base or an equimolar amount of &
pharmascentically aveeptable sult thereof and providing 2 mean AUCt of more than

w hriml over about 168 hours of admunisitation alter & single-dose

administration to a subject population; and

4 fourth transdermal therapeutic system providing a size of the area of release
ranging from about 12 e’ $o sbout 285 e’ and containing an amount of said
hupranorphine from about 1 1.5 mg to abont 24 mg buprenorphine base o1 an
equimalar amount of & pharmaceutically aceeptable salt thereof and providing a.
mean ALICE of more than 45,000 pe be/mi over about 168 bours of adminisiration

after 2 single-dose administration to 4 subject populativay, and
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4 fifth transdermal therapeatio system providing 4 size of the arca of release ranging
from about 16 o0t to about 38 om” and containing an amount of vaid buprenorphine
frons abisut 15 me o about 32 mz buprenorphine base or an equimolar amount of &
pharmacentically acceptable salt thersof and providing a mean AUCK of more than
54,000 pe he/mi over about 168 hours of administration after a single-dose
administration o a subject population, in particular for use in method of treating pain
by applving said selecied transdermal thepapeutic system for about 168 hours on the

skip of & patient.

{0026] According W0 one aspect, the invention relates to a wansdermal therapeutic
system comprising buprencrphine for the transdermal aduinisteation of
buprenorphing selected from:

4 first transdermal therapautic system providing a size of the arss of release ranging
Fom ahout | ar® to sbout 4.8 cra” and containing an amount of said buprennrphine
from 1 mg to about 4 mg buprenorphing base or an equimslar amount of @
pharmaceutically acceptable salt thereof arl providing o nommal mean release taie
of ahout § pg/hr over about 168 hours of administration;

a second fansdermal therapeitic system providing a size of the srea of release

ng an amount of said

buprenorphine from about 3.5 mg o about 8 ma buprenorphing base or o equimolar
amount of 2 pharmaccutically acceptable salt thereof and providing a nomanal mean
release rate of zbout 10 pe/he over sbout 168 howrs of administration: and

2 third ransdermal therapsutic system providing a size of the area of relfeass ranging

From about & om” to sbout 19 et and containing an amount of said buprenorphine

from zbout 6.5 mg to about 16 mg buprenorphine base ot an equimolar amount of a

sharmaceutivally acceprable salt thereof and providing a nominal mean telease rate

serathv and

of about 20 pe/he over shout 168 hours of admur
ranging from about 12 ¢m’ to about 285 em’” and containing an amount of said
buptenorphine from about 115 mg to about 24 me buprenorphine base or an

squimolar amount of & pharmaceutivally acceptable salt thereof and providiog o
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nominal mean selease tate of sbout 30 pg/hr over about 168 howrs of adminixtration;
and

a fifth transdeemal therapeutic system providing a size of the arca of rolease ranging
from about 16 om? to sbout 38 om’ and containing an amount of satd buptenorphine

from bout 15 mg to about 32 mg buprenorphine base or a0 equimolar smount of 8.

pharmaceutically acceptable salt thercof and providing a nominal mean release tale

of about 44 /iy over about 168 howrs of administration, in partioular for wse in

{0021} Ac

therapeutic systems including at least two wansdurmal therapeutic systems selected

cording to ong aspect, the invention relates 1o a set of transdenmal

from the first. second. third, fourth and 68 transdermal therapeutic systems as
deseribed in the previcus parageaphs.

{00221 Acvording o one aspect, the invention relates to a method of treating pain in
a patient by selecting for said patient the appropriate transdermal therapeutic system

trom the first, sscond, third, fourth and 1ih transdenmal therapeutic system as

dessribed in the previons paragraphs and subsequently applying said selected

transdermal therapentic system on the dein of said patient for sbout 168 hours,

[H0231 According to one sspect, the fuvention relates to a transdermal therspeutic
systest comprising buprenorphine for the transdermal administoation of
buprenorphine, wherein buprenurphise i present in the forot of buprenorphine base
and providing a nop-cumulative rofeass of buprenorphine base 45 measured in 3
Frane ditfusion cell with dermatomed human skin of

20 pg/ent’ to B0 ugfem” from hour 8 to hour 24,

20 pefem’ to 80 pgfom’ from hour 24 to hour 32,

: gon ° from hour 372 10 hour 48
40 pgfom’ to 150 pefom from bonr 48 to haur 72,

100 pg/om’ to 300 pglom” from Bowr 72 to honr 144, and
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30 pefom’ to 10D pe/ora’ from hour 144 to hour 168, in particular for use in methed
of treating pain by applying the transdermal therapentic system for about 168 hours
on the skin of 2 patient.

[124] According to one aspect, the invention relates to a tranadermal thetapeutic
svstom comprising buprenorphine for the transdermal administration of
buprenorphing, wherein buprenorphune is prescut in the torm of buprenorphine base
and providing a non-cumulative release of ‘buprenorphine base as measured in 4

Franz diffusion cell with dermatomed human skin of

2 pgfem’ o 10 pg/om’ in the first & hours,

20 pg/em’ to 80 pe/em’” from hour § to hour 24,
30 pg/om’ to 80 pg/em” fror howr 24 to hour 32,

30 pgfem” to 126 pe/om’ from hour 32 to hour 48,

40 pefom’® t 150 pa/era” from hour 48 fo hour 72,
o g

160 pofent’ to 300 pfem” from hour 72 1o hour 144, and
2 g

30 pgfom” to 100 pe/om’ from hour 144 10 hour 168, and

comprising 4 buprenorphine base-containing self-adbesive layer structure comprising

A} 2 buprenorphine base-impermeable backing layer, and
B) a buprenorphine base-containing pressurc-sensitive adhesive layer on said
buprenorphine base-impermeable backing layer, the adhesive layer

somprising
a) at least one polymer-based pressurc-sensitive adhesive,

by an analgesically effective amount of buprenorphine base, and

optcnally

linuleic acid, inolenic acid, levulinic acid and mixures thereof, inan
amount sufficient so that said analgesically effective amount of
buprenorphine base 15 solubilized thersin {0 form & mixiure, sod the
carboxylic acid buprenorphine base solution forms dispersed deposits

i the said pressurs-sensitive adhesive,
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wherein said buprenorphine bass-containing pressure-sensitive adhesive layer is the
skin vontact faver, in particular for use in method of treating pain by applying the

tranadermal therapeutic system for about 168 houes on the skin of 2 patient,

{3028] Within the meaning of this invertion, the term “tansdermal therapeutic

system” (or T1S) refers to the entire individual unit that is apphied to the skin of s

patient, and which comprises the buprenarphine-containing self-adhesive faver
structurs and optionally an sdditionsl larer active-free self-adhesive laver sucture
provides the percutancous delivery of the active buprenorpiing to the patient. During
stovage, such a TT% is normally located on 4 redetachable profoctive layer from
which it is removed Immediately botors appiication 1o the surface of the patient’s
skin. A TS proweted this way may be storsd in 2 blister pack or a side sealed bag,
1B026] Within the meaning of this invention, the term “huprenorplinecontaining
selfadhesive laver structare” refers t0 the awtive agent-containing strocture providing
the area of selense of the active agent.

(0271 Within the meaning of this invention, “polymer-based pressure-senaitive
adhesive’ refers to 2 pressure-sensitive adhesive containing from 78% to 100% of
said polymer based on the dry weight of the pressure-sensitive adbesive, e.g, 78% 1o
100% of polvsiloxane. Aceording 1o certain embndinents the pressure-sensitive
adhesive containg o 30% 10 100%, or from 85%6 to 100%, or fiom 8000 10 10094,
or from 9394 to 1005 of the polymer (2., polysiloxane) hased on the diy weight of
the pressurs seositive adhesive, A pressurc-sensitive adbesive fs in particular &

material that adhieres with finger prassure, is permanently tyeky, cuerts a strong

holding force and should be rerovable fromeeraoth surface witheut leaving 2

cosidue. Bxamples of useful pressure-sonsitive adhesives based on polysiioxane
which are commercially available include the standard Bio-PSA series {7-4400,7-
A500 and 7-4600 seriesy, the amine compatible {endeapped) Bio-PRA series {74104,
7-4200 and 7-4308 series)y and the Soft Skin Adhesives Series {7-9500) manufaciured

by Dow Loming, Preferred prassure-sensitive adhesives based on polysiloxans are



heptane-silvated pressure-sensitive adhesives including B1O- PSA Te4201, BIO-PSA
7.4301, BIO-PSA 7-4501.
frer selfadhesive laver strusture” refers 1o a self-adhesive laysr structure that is free

§  ofastive agent and larger than the active apent-containing structure and providing
additional area adheving to the skin, but no area of release of the active agent. and
enhancing thereby the overall adbesive properties of the TT5.
{80291 Within the meuning of this invention. the term “huprenorphine-containing
pressure-sensitive adhesive layer” and “matrix layer” have the same meaning and

10 referto the layer containing the active in 3 wairdy-type stiucture of active i

aidhesive,
100301 Within the meaning of this nvention, the lwrm “<hin contact layer” refers o
thepartof the T1S which isin dirsct contact with the skin of the patient during

Sdrninistration and is located n/ so-extensive with the buprenorphine-containing

selfadhesive layer structure. The sizes of the "skin contact faver” and the

S
RS

buprenon

comrespond to the area of release.

{3031] Within the meaning of this invention, the tenm “deposit” refers 10

distinguishable, o.p. visually distinguishable, areas within the pressure-sensitive
30 adhesive. Such deposits are oo, droplets. Deposits that are visually distinguishable

o

may be dentitied by use of & microsctpe.
§032] Within the meaning of thix invention, the parameter “mean cumulative skin
permeation rate’ is provided o ug/em i and is calealated froo the cumulative
release as measured by i vitro expsriments carried out with the Franz diffusion cell

over the total tinwe petiod of release, e.g., 168 hours, in ng/cmy divided by the hours

s
L4y

corresponding o said tolal time period of release, £.p., 168 hours,
{3033 Within the meaning of this invention. the paranieter “mean non-cymulative

skin permestion rate” is provided in sg/om -hr and i calculated from the non-

cumulative release of a certain saniple intetval as measured i a Frane diffusion cell

30 inpelem divided by the hours of said sample interval.
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[0034] Within the meaning of this invention, the pasameter “cumulative release” is
provided in uwern and seiates fo the total gmount released over the w”za;i time period
of release, .o, 168 hours, as measured in a Frans diffusion esll The value s a mean

valug afat it:és" 3 expeniments.

HIB3S] Within the meaning of this invention, the parameter “non-cumulative release”™
is provided in pp/om’ and relates to the amonnt released io a sample interval at

certain elapsed time within the total tine perind of release, c.g., hour 16 of release

f@fers t‘_{)-‘-the: mean relesse rate in _;,;g;_'-hr over ihe- j?ﬁl’_‘;@j(ﬁ of az;&mzlnismti@a &

davsy by owhich the gettve agent p@nne&tw thrtseh the butsan skin intoithe blond

g R L e e e

systern il s based onshe AL ¢
chintcal study,

[3037] Within the meaning of this invention, the paraneter “nowminal mean relonee

2 refers to an assigned mean release rate determined by comparison with the
commercial reference product Bu Trane® which is applicd for 7 days 1o the skin of

and of which mean release rates are publiely available fom the package

fnsert. The corresponding known nominal mean release rate of the 25 et aren of

refease BuTrans® reference TTS containing 20 mg buprenorphine is 20 pofhe. ihe
maan refease rale is proportional 1o the size of the seca of refease ofa TS and may
be used to disdoguish TT8s by the dosage strength. The Bulrans® TTS with halfthe
size {beidz g o’ areq of refease) sod con taming 10 mg of buprenorphing provides
the known nominal mean release rats of 10 ug/he. The BuTrans® TTS with g cive of
625 oo area of refeass and containing 3 my of buprenorphine provides the kaown
nominal mean release tate of 5 pgfe. Accordingly, H can be assuined thata
correspunding TTS with a size of 30 em’ srea of release and containing 40 my of
bunrenorphine provides & nominal mean release rate of 40 un/br. and 2

corresponding TTS with a size of 37.5 eo’ area of release and containing 30 mg
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buprenorphine provides a nominal mean release rate of 30 pg/hr. The nominal mean
release rates are assigned to the TTSs in accordance with the invention based on
bioeguivalence considerations by at least comparing the mean AUCT of the reference
TTS BuTrans® with the mean AUCt of the TTSs in accordance with the invention
obtained in the same clinical study.

[0038] Within the meaning of this invention, the meaning of “by applying to the skin
of said patient for about 168 hours” corresponds to “by applying to the skin of said
patient for about 7 days or for one week” and refers to a once a week exchange mode
or dosing regimen. Likewise, about 96 hours correspond to 4 days, about 120 hours
correspond to 5 days and about 144 hours correspond to 6 days, The term “applying
to the skin of a patient for a certain period of time” has the same meaning as
“administration for a certain period of time”,

[0039] Within the meaning of this invention, the term “patient” refers to a subject
who has presented a clinical manifestation of a particular symptom or symptoms
suggesting the need for treatment, who s treated preventatively or prophylactically
for a condition, or who has heen diagnosted with a condition to be treated.

[6040] If not indicated otherwise “%” refers to weight-%.

{0041} Within the meaning of this invention, the term “active”, “active agent”, and
the like, as well as the term “bupreriorphine” refers to buprenorphine base ora

pharmaceutically acceptable salt thereof. Unless otherwise indicated the amounts of

buprenorphing in the TTS relate to the amount of buprenorphine before

administration of the T1S. The amounts of buprenorphine in the TTS atter

[0042] Within the meaning of this invention, values and ranges specifying the size of
the area of release and the amount of buprenorphine contained in the transdermal
therapentic system are mean values of at least 3 measurements.

[0043] Within the meaning of this invention the term “pharmacokinetic parameters”
refers to parameters describing the blood plasina curve, e.g. Cmax, AUCH and
AUCINF obtained in 2 clinical study, ¢.g. by single-dose administration of the active
agent TTS, e.g. the buprenorphine base TTS to healthy human subjects. The
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pharmavokinetic patamicters of the individusl subiects are summarized using
arithmetic and geometric means, ¢.g. 8 mean Cmax, a mean AUCt and a mean
AUCINE, and additional statistics such as the respective standard deviations and
the st of values is ranked {Mediany. In the contest of the present invention,
pharmasokinetic parameters, & the nisan Cioax, the mean AUCE and the mean

AUCINE refer to genmatric niean values I not indicated otherwise. It cannot be

preg
vary to 4 certain extend from study to stady. To allow a compartson of absolute mean
values between studies, a reference formulstion, g the sommercial reference
product Bulrans® or ju the fidure any product based on the invention, may ke used
as Internal standard. A sompurison of the AUC per ares of rebese, 2.¢. the mean
AUCH per area of ralease of the respective reference product in the cartior and later
study san b used to obtain a sorrection factor v take fnto Avcount differences from

study to study.

“linieal studies aceording 1o the present invention refer to sudies performed

in full compliance with the International Conference for Harmonization of Clinical
Trinls (1CHE and all applicable local Good Clinicat Practices (GCP) and regulations.
H045] Within the msaning of this invention, the term “healthy human subject” refers

10w male or fomale subject with 3 body weight ranging from 55 kg to 100 ke and 2

from 18 1o 29 and normal physiological parameters,

on and in accordange with recommendations of the ICHL
{0046] W

at feast ten individua! healthy buman subjects.

in the meaning of this mveﬁhcm the term “:Hlbjec’{ '}9@}}&3{?@;}"’ refors 1o

{0047] Within the meaning of this invention, the ierm “geometric mean” refers to the

inalseale,

mean of the log transtornied dats backiranstiwmed to the otig

tern “arithmetic mean” refers ta the

{00481 Within the meaning of this invention, the

sum of afl values of observation divided by the total number of ohservations.
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[(049] Within the meaning of this invention, the parameter “"AUC” corresponds 10

the area under the plasma concentration-time curve. The AUC value s propontional

1 the amonnt of active agent absarbed into the blood eirculation in total and is henee
a measure o1 the bioavaability,

0050] Within the meaning of this inventivn, the parameter CAUCH” 15 provided In
ng hr/ml and relates to the arca under the plasma concentration-time curve from bowe
0 to the last messueable plasma coveentration and 6 caleulated by e lincar
rapezoidal method.

{8051} Within the meaning of this invention, the parameter “mean AUCE per area of
release” is provided in pg fi/mlom” and i caleulated from the geometric mean
AUCE a5 determined for 3 cortain TES in pehr/ml divided by the area of release of
said TTS.

00821 Within the meaning of this invention, the parametar “A LHOINE" ds provided

extrapolated to infinity and is calondated using the formula:

TERTR T KR T ‘gi“ :
AUCING = AU+ "{;‘;&ﬁ&

where CLast is the last measurable plasnia concentration and Lambda? is the
apparent terminal phase rate constant.

{

pi/mi and and relates 1o the maximum observed blood plasrma concentration of the

H0R3] Within the meaning of this nvention, the parameter “Cimax” is provided in

aclive agent.
(0054} Within the meaning of this investion, the parameter “tmag” is provided in he
and relates to the time point at which the Uniax vatue is reached. In other words,

traax 1o the time puint of the maximam observed plasma conventration,

7

{iial phase vats constant, where LambdaZ s

in Uhr and relates to the apparcnt temn

the magnituds of the siope of the lincar regressinn of the jor vonventralion versus

time profile during the ternrinal phase.
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100561 Within the meaning of this invention, the paramater “11/227 is provided in br
and relates to the apparent plasma terminal phase half-life and s commonly
defermined 8 t1/22 = (2 Lambda?.

{0057] Within the meaning of this invention, the term “mean plasma concentration”

is provided in pe/mi aud 5 2 mean o the individual plasma concentratinns of sclive

agent, o.g. buprencephine base, at each puint in thne.

10058] Within the meaning of this fnvention, the ferm “bloequivalent” s defined to
rofr to  TTS that provides geometric mean values of Umax, AUCL and AUCINE
ot buprenocphive, wherein the 90% confidence intervals eatimated for the ratio

esthofersnce fall within the range of 80.00% to 125.00%.

{0059} Fig 1 depicts the mean nop-sumulative skin parmeation e for Examples 1
0 4 and Notspan®,

(1060] Fig. 2 depicts the mean non-cumilative skin permention rate of the
transdermal thetapetic systerns. The ares of release wf the transdermal therapeutic
custemns according 16 Examples 1 10 4 being 10 e’ and the area of releass for
Norapan® being 23 em’. The amount of buprenorphine base for Examples 1 to 4
being 12 mg and the aswunt of buprenorphing base for Norspan® being 20 mg.
{8061] Fig 3 depicts the mean non-cumulative skin permeation rate for Comparative
Exaraple 5 and Norspan®.

I0062] Fig 4 depicts the mean nor-cumulative skin permention rate of the .
transdermal therapsutic systems. The ares of relsuse ol the. o
system according © Comparative Example 3 being 15 cm and the area of release for
Notspan® being 25 em’. The amount of buprenorphine bas¢ for Compurative
Example 5 baing 6.75 my and the smount of buprenorphine e
Zmg

[0863] Fig. 5 depicts the mean plasma concentration for Exaoples | and 2,

Comparative Exaople § and Bulmns®, The arca of release of the tranadennal
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therapeutic systems scvording to Examples 1 and 2 being 10 gy, the area of release
of the transdermal therapeutic systems ascording o Conparative Pxample 5 being
Yo e

15 e’ and the area of release for BuTrans® being 25 cor’. The amount of

b

buprenorphing base for Examples | and 2 heing 1 mg, the amuunt of Suprenorphine
base for Comparative Example & being 5.75 mg and the amount of buprenorphine

base for BuTrans® being 20 mg.

DETAILED DESCRIPTION

TYS STRUCTURE

{00641 Accnrding to the invention wheroin the structure 18 concerned, the TTS for
the transdermal administrmtion of buprencrphine comprises 8 buprenorphines
cordaining self-adhesive laver structure somprising

A) g buprenorphine-impermeable hacking layer, and

B) & buptenorphine-contaming pressure-ssnsitive adhesive fayer on said

buprennrphine-impermeable backing laver, the adhesive laver comprising

) at Jeast one polymer-based pressurc-sensitive adhesive,

phariaaceutically acceptable salt thereot, and

o) acarboxyvlic acid selested from the group vonsisting of nleic acid,
tinoleic nold. Hnolenic acid, levulinic acid and roixtures thersof, in an
amount sufficient 1o that said analpesizally effective amount of
buprenorphine is solubilized thereinto form a mixture, and the
carbivlic soid buprenorphine mixture forms dispersed deposits n the

said pressre-sensitive adhesive,

wherein said buprenorphine-containing pressura-sensitive adhesive fayer i the skin

contact laver
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{00651 According to an aspeet of the lovention the TTS for the transdermal

selfadhesive laver structure comprising
A} a buprenorphine base-impermeable backing fayer, and
B} a buprenorphine base-contalning pressurs-sensitive adhesive layer on said
buprenorphine base-impermenble backing laysr. the adbesive layer
comprising

) at least one pressure-sensitive adbesive based on polvstloxane,

i) an ansleesically etfective amount of buprenorphing basg ora

pharmaceutically acceptable salt thereof, and

favulinic acid in an amount sufficient s that said analgesicaliy

£
o

effective amount of buprenorphine base is solubilized Hordin to form
2 misture, and the lovudinic scid bupsenorphine base mixiue forins
dispersed deposits in the said pressure-sensitive adhasive,

swhersin said hoprennrphine brsc-containing pressute-sensiiive adheaive layer s the
skin contact layer, Henge, the 118 according to the invention allows o additional
laver in between the buprenorphine hasc-containing pressurcesenaiiive adbesive layer
and the skin

100861 According to ceriain preferred embodiments, the invention relafes (o a 118
witha bupmmr;}hinc»?:»s;.é;)maiziimg self-adhesive layer stnicture consisting sssentially
i

A) & buprenorphine base-umpermeable backng layer, and

B) a buprenorphins hase-containing pressure-sensitive adhesive layer onsaid
buprenorphine base-impermenble backing layer, the adbesive layer

Comprising

3} at least one pressuresensitive adhissive based onpolvsiloxans,
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by an analgesically sffeeiive amount of huprenorphine basc o1 8

pharmacsutically acceptable sall thereof, and
b iy

¢} levalinic acid. in an amount sulficient so that sa i analgesically
eﬁie:c:%ive: amount of baxpﬁen:emhine base is s&iﬁbﬁii&& ihﬁrﬁtin o form

dispersed deposits in the said pres sensitive adhesive.

00671 According o cerfain srbodiments of the inventing, the TIS zi::cmgriises in
addition o the buprenorphine-containing selfadhesive layer structure attag hed
theretis & larger active agent-free self-adbesive layer stctire, 6 g. 2 peripheral

10 adhesive or overlying adhesive, G cohancing the adhesive properties of the overall
ransdermal therapentio system. Said antive sgent-free self-adhesive laver strustire
comprises also 2 backing Iaver, e.g., beigs colored, Sd mithie sacE A activE aden
frew pressurs-senaitive adhesive iayer wf polymer-based pressure-sensitive adhesive,
e.g.. based On polyacrylates or polysiluxane. The arca of said second sctive agent

15 apent-free selfadhesive layer structure adds to the overall size of the TIS but dogs
ot add to the arca of release. The pressure-sensitive adhesive in the active agen
containing and the active agent-free selfeadhesive laver struictures may be the saime
or different, If the adhesive in the active agent free seiftadhesive laver is differsnt
frou that of the buprenorphine-containing layer, then pressure-sensitive adhesives

30 selected from the proup of poly acrylaie based or poly isobutylene bused pressure-
censitive adhesives can be used, and poly 20rylate based pressure-sensitive adhesives
are preferred. tn particular g oressure-sensitive adhesives bused on an acrylates
vinylaetate polyvmer, 8.1, such as those available fron Henkel under the tradenams

L

Duro Tak®, e.g, Durs Taki® 387 2031, Such pressurc-sensitive adhesives are

e

provided in an organie solution of ethyl acetate and heptane. Such presswre-sensitive

adhesives provide a 1807 Peel at 20 minules Gfatieastabont 20 N/ 25num and 2t 24

minutes of at feast ahout 25 N/25cm, and at one week of at least about 30 N/25mm

and a Loop tack vl at least 15 N/2Smm’, or of at least 20 W/25mm’, or of at least 22

1o,

N2 ot
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axalate, acetate and lactate salts, Aceordin

S

ACTIVE AGENT

{00681 The TTS avcording 1o the invention Comprises 3 analgssically sffective
anionnt of buprenorphine base or an cguimolar amount of a ,phmmfemtiwﬁy

acceptable salt theveof. Pharmaceutically asceptable saits may be selected from those

Krinwa fo the art, such as the hvdrovhlonde, sulpbate, phosphate, fartrate, malsinate,

¢ 0 3 preferred embodiment of the

nvention the active agent is buprenorphine bass.

vary from about 1 mg o about 38 mg,

(80691 An analgesivally effective
in particutar froms about 2 my to about 30 mg of buprenorphine base or an squimolar
amaunt of a pharmaceutically seceptable salt or from about 2 mg to abodt 25 me of
buprenorphite base or an equiniolar amount of a4 pharmacentically acce plable salt
theroot. According to certain erobodimants, the 118 contains avcording fo five
differsnt dosages from about | mg 1o about 4 me, ot from about 2.3 matoabout 8

=

oig. or from about 5.3 rou o about 16 . or from sbout 11.5 mato about 24 mg. of

fon ahout 15 mp to ubout 32 mg of buprenorphine base or 2 an eyuimnlar amownt
of a pharmaceutically acceptable salt theveof v the TT3 contains aceording 1o five

different dosages from about | mg to about 4.5 mig, or shoutding or fronyshout 4

about 28 mg, or

phanmaceutically acoeptable salt thereof
PRESSURE-SENSITIVE ADHESIVE

[8078] The Pressure-sensitive adbesives used fof the present invention are polymerts
based pressure-sensitive adhesives. Such polymer-based pressure-sensitive adbesives

razy 6.0, be based on polysiloxanes or polyissbuivlencs. For the present inveniion

pelysiloxane based pressurc-aonsitive adhesives are preferred. Such polysifoxanes
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adhesives need, unlike other organic pressures-sensitive adhesives, no additives like
antioxidants, stabilizers, plastivizers, catalysts or other potentially extractable
ingrediznts. Thess prossura-sensitive adhesives provide for suitable tack for quick
honding to varicus skin types, inclnding wet skin, suitable adhesive and cohesive
qualities, long lasting adhesion to the skin of up o 7 days, o high degiee of
flexibitity, g permenbility to moisturs, and compatibility to many actives and film-
substrates, [t is posaible to previde thest with sufficient amine vesistance and
thersfire enhanced stability ' the prosence of smines. Such pressire-sensifive
adhesives are based on a resin-in-polymer sonvept Whorein, by condensation reaction
of silanot end hlosked polydimethylsiloxane with a silica resin, 3 polyaitoxane is
prepared which for amine stability the restdual stlanol functivnality © additionally
capped with rimethylsiloxy groups. The dimethivonol cortent comiributes to the
viscous component of the visco-glastic behavior, and impacts the wetting and the

spreadability properties of the adhesive. The resin scts a5 a tackifving and reindorcing

azent is incorporated ints the formulation to Improve the adhesive characteristics of

the pressure-sensitive adbesive layer, It may be advantageous in an individual case to

s, the Bekifvinp aspnt s a

derivatives, or silivone oils, In preferred smbodimer
silicone oil (6., 360 Medical Fhuid, avatfable from Dow Cerning Corporation,
Midland, Mich.).

{80721 The pressure-sensitive adhesives are supplied and used in solvents like

heptans, ethyi acetate or other volutile silicone fluids. For the prasent invention
heptane is preforred. The solids content iz ysually between 60 and 30 %,

{0073} The preferred pressuro-scositive adhssives based on polysiloxanes in
zecondancs with the invention arc characterized by a solution viseosity at 25°C and

40 %% wolids content in heptane of more than about 150 mPas, or from about
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200 mPa s to about 700 mPa s, in particulsr froum about 350 mPa s 10 about
500 mPa s, more preferred from about 420 mPas to ahout 550 *fin s, ¢r most
preferred of about 500 mPa s or aliermatively from about 400 mPa s fo about
4%0 mPa s, ot most preferred of about 430 niPa s . Theses may also be characterized
by & vomplex viscosity at 0.01 rad/s at 30°C of fess than about 1 210" Poise or from
about 13107 1o shout 971 6" Boise, or more preforred from about | x10 1o about
1210° Poise, or niost preferred about 5%1 0% Poise or altermatively more praferred
from about 23167 t about 9x10° Poise, or mest preferred about 1x1 o Poisas
{00741 Suitable pressurassensitive adhesives based on polysifoxanes may be obiuned
from Dow Corning® BICuPSA Standard Silicone Adhesives. Preforred are the BIG-
PSA 74301 and BIO-PSA 7 4201 Silicone Adhesives. Aceording to certain
embodiments BIDPSA 7 4301 is proferred and according to certain other
smbodiments BIO-PSA 7 4201 is preferred. BIO-PSA 4201 has 5 solution viscosity
At 25°C and about 60% solids content in heptane of 430 mPasand 4 complex

sat D01 radls a6t 3070 of 1210 Poise BIO-PSA 4301 has a solution

viscogity t 259C and about 60% solids content in heptans of 300 mPasanda
complex viscosity at (.01 rad/s at 307C of 57 10° Poise.

{0073] The pressure-sensitive adhesive layer of the TTS of the vention may further
comprise in addition to the above mentinned ngredients a), b) and ¢}, namely @
polvraer-based pressure-sensitive adhesive, the buprenorphine and the earbosylic

acid selested from the wroup of oleis acid, linvleic acid, linoleniv ac id and Tevulinic

acid as deseribed herein, other various excipicnts or additives, for example from the
group of solubilizers, fillers, tackifiers, substances which mfluence the barrier

peoperties of the stratun comeun in the sense of inereasing tha active agent

permeability, pH regulators, and preservatives.
[0076] Substances which influence the harrier properties of the stratum comeunt in
fhe sense of increasing the active agent permeability are known fo the skilled worket

“nd the substancs a@pmpria;t@- for the respective active agenis must-if necessary-ba

found *by means of permeation studies. Some examples arg pob iv alcohols such

as dipropylene glycol, propylenc glycol, and polyethylens glycol; oils such 25 olive
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oil. squalens, and lanolin; fatry ethers such gs cetvl ether and oleyl ether; fanty acid
esters such as isopropyl myristate; ures and urea derivatives such as allantoin; polar
solvents such a5 dimethvidecylphosphoxide, methyloctylsulioxide,
dimethyllaurylamine, dodecy Ipyrealidone, isosorbitol, dimethylacetonide,

dimethy lsulfoxide, decylmethylsutfoxide. and dimethytormanmide; salicylic acid;

aming acids; Benzyl nicotinate; and higher moleoular weight aliphatic surfactants

acid, panthenol. butylated hydioxyto fusne, tocopherol, tocophery! acetate, tocophery!
tinoleate, propy! oleats, and isopropy! palmitate. The TIS of the invention may
additionallv compriss according to cermain embodiments in which the pressure-
senaitive adhesive layer comprises a) the polymer-based pressure. sensitive adhesive,
1) the buprenorphine and ¢} levulinic acid or linolenic acid or mixtures of both as the
carboxylic acid as described herein, oleic and Hnoleic ucids as substances influencing
the barrier properties of the stratun Cormeum in the sense of inoreasing the active
agent permeabiiity.

{00771 Such substances as described in the previous paragraph may be included ina

TS and may be present in an amount of about 1% 1o about 10% by weight. lna
yrefentse:i embodiment of the present invention such additiopal substances are

however not necessary. According 1o an embodiment of the invention the TIS does

10078] In addition to the sarboxylic acid selected from oleic acid, hnoleic acid,

tingdenic seid, levalinic acid, the solubility of the drug can be farther altered by the
optional addition of an agent that increases the solubility of drag or Whibis drug

eryatatlization in the transdermal compasition, such as polyvinylpyrrolidone, vinyl

10079] Viscosity-increasing substances are preferably used inconjunction with an
aotive agent solution. Suitable substances for increasing the viscosity of the active
agent sotution are, for example, cellulose derivatives such as ethylosilulose,
hydroxylpropyicetivlose and high molecular mass jgo‘iys‘aﬁryiia acids and/or their salis

and/or their derivatives such as csicrs.
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[O08D] Fillers such as silica gals, titanium dioxide and zine sxide may be used in
conjunction with the polymer io onder to influesce corlain phvsical varametsrs, such

as cohesion and bond sirength, in the desited way.
BRUPRENORPHINE-CONTAINING SELF-ADHESIVE LAYER STRUCTURE

{0081} [n sccordance with the invention, the hupresorphine-contaming settadhesive
layver steucture comprises 4 buprenorphine-impermeab le backing layer, and 2
buprenorphine-containing pressurs-sensitive adhesive layer coated thereon. In a
preforred embodiment, the buprenotphine-containing self-adhesive layer structure
consists o these two slaments.

[0052] The buprenorohine-containing pressure-sensitive adhesive faver may be

6 mig/om’ (about 60 g/m®), or of more than about 8 me/em’ (about 80 gy, or
wangine frons about 6 mgfmﬁ(ahﬁm &0 'g“xzi?%} to aboit 14 mg/ony {about 140 ey,
or o shout § me/em(about 80 gim’) te ubowt 14 mglom’ (abont 140 grim’),
Specifically, the dry weight ts more than abont 10 mig/orn (about 100 gy, or
ranges fiom about 10 mglem {akout 100 gfmz}‘ to sbout 13 mp/em (about 130 gm“’ 3
or tanges from about 115 mg/om(zbont 115 ofml) 1o about 12.3 e’ (about

125 gl or i specifically about 127 mg/om’ (about 120 gy,

{00831 The dry huprenorphine-confaining pressure-sensitive adbesive layer
preferably contains buprenorphing base, but may costain squimolat amounts of
phasmacentivally scoaptable salts. According 1o the myvention proterably more than
584, or more than about 6%, or mote than about 790, OF Mot than about 8%, or mwre

than about 9% or Broon about 6% to about 20%, or from about 7% to about 20%, or

frov about 8% to about 209, or from about 9% Yo about 2056, or from ghowut 6% to
about 15%, or from about 79 to about 15%, ot from about 8 ro about 15%s o1 Gom
Abont 9 1o about 15% buprenorphine base of equimolar amounts of pharmaceutically

aceeptable salts based on the total dry welght of the dry buprenorphine-containing
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pressure-sensitive adhesive layer. Ing specific smbodiment, about 10%
buprenorphing base is contained in the dry buprenorphine-containing pressure-
sensitive adhesive laver.

(0084] Preferably, the TTS containg in the prassure-sensitive adbesive layer more
than sbout 0.55 mefem’, or more than about 0.6 me/em’, or more than about

0.7 mg,f’cm“i or raors than sbont 0.8 meg/em”, or more than about 0.9 mg"cmz_,jar e

than abour 1 my/em’, or mote than about 1.1 mg/ony’, buprenorphine hase, or fram

about 0.53 mp/er” to about 2 mg/@mi of fromm about 0.6 m/em to about 2 mg/sanr,

or from about .7 mglem® to ahout 2 sf;tzgi?g;mz, or from about 0.8 me/em” to about

2 mglent’, ot from about 0.9 rg/lem” to about 2 me/en’, or from aboot 1 mg/en

about 2 meder. or From about 11 medom to about 2 myg/om buprenorphine base or
£ & . .

contains ghaut 1.2 mglon” buprenciphine base. The TTS may also contain squimolar
amounts of pharmaceutically acceptable salis.

[D08E] In order to provide the desired delivery rate of buprenorphine, g carboxyelic
acid is present. The carboxylic acid may be sefeeted from the proup consisting of
oleie acid, linoleic acid, linoleniv acid, levulinic acid and mixtures thereof, wheren

fevulinis acid is preferred. The buprenorphine is in mixture with, e.g, dissolved In,

the carboxylic acid, o &, the levalinic acid, and this nvixture, oo, solution, is

Es

dispersed i the form of sroall deposits, ¢.8. droplets, in the matrix layer,

solubility, it comparatively high metting point of 216° . and ifs high molecular
weight, tends readily towands crystatiation. For this resson, a solubilizer with at
least one avidic group 18 used in order to prevent the buprencrphine from
srystallizing during the storage of the pharmaceutical form. Buprenorphine and

Tevalinic acid have un extremely low solubility in polysiloxanes. As g conseqirnce

mixture fn the form of small deposits in a matrix layer prepared on the basis of
polysiloxanes as described herein.
[0086] Levalinic acid is sparingly soluble in the oreanic solvents of the adhesives,

Consequently, the iquid mixture of buprencephine and levulinic acid can be
juently. g g8
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dispersed in the solution of the adhesive, with the dispersion being retained following

semoval of the solvent, In 2 matris layer of this kind, the solubility ot the

bupreisorphine is dependent virtually only on the amount of the levulinie actd.

base, and the carbosy lic seid, eg. leviubinie acid, can be up 10 about 40% by weicht,
it being preferrad not to exceed about 25% or about 20%; by weight and raness bom
about 15% to about 23%, or fom about 15% 1o about 209, or from about 1705 to

about 20%. The depusit e.g, droplet, sie (diameter) taeif ought preferably notto

exceed about 150 woy, or ranges fram about | 1o ahout 150 ym, prefizably fom
abont | o about 50 wm, or from abour 310 about 30 i, or from sbout Lo about 25
wm o from about 3 to about 28 ym, The prefurred size 1 depeodent, furthermore, on
the thickness of the matrix layer.

{0088] Since the carboxylic acid, &g, the levulinic acid, can likewise be absorbed

v of buprenorphine. Ag aresult the

clupses, and leads to a reduction of the solu
decrease in the thernusdynamic activity of buprenorphine due to depletion is

medevalinic acid

soropensated by the reduced drag solublitly in the buprenorp
deposits.

{0089] Aceording to the invention the dry buprenorphme-coniaining prossure-
sensitive adhesive layer containg more than about 96, or more than about 6%, of
e than about 7%, or more than about 8%, of nure than about 9%, or from sbout

6% to about 20%, ne from about 7% to about 20%, or from aboat 8 t0 abont 20%, ot

or from ahout 3 %% o about 13%, ot from abowt 6 % to

from about 9 to abow 20%.

about 15%. or from about 6 % to about 984, or from about 8 % fo about 15%

carhosylic deid, & 2., levulinie acid based on the total dey weight of the dry

buprennrphine-containing pressure-sensitive adhesive layer. In 4 specific

comtains from ahout 6% to about 11% levutinic acid, or from about § % to about 9
or from ahout 9 % 1o ahout 15% levulinic acid, or sbout 746 levulinic ncid or about

10% levulinis acid, According to a specific embodiment the pressure-censitive
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adhesive layer contains the same Y-amotut of levistinic acid and buprenorphine base
or squimolar mounts of pharmaceutically acceptable salts. According to another
speeific embodiment, the pressurg-sensitive adhesive layer contains less Y%-amount
of levutinic acid than it contaius Y-amount of buprenorphine base or equimolar
amounts of pharmaceutically ageeptable salts,

{0090] According to a specific embodiment, the pressure-sensitive adhesive layer

comtains frot more than 9% to abeout 15% buprenorphine base and from about 6% o

about 99 levulinic acid or fron more than 9% to abiut 15% buprenorphine base and
from about 9% to sbout 15% Jevulinic acid based on the total dry weight.

[6091] According fo a certain embodiment the pressure-sensitive adhesive layer is

coated at 1 dryv weight of from about 10 m‘g,écmz' toabout 14 snycnaz, oriftom about

[0092] Accordingto a certain other embodinient, the pressurc-sensitive adhesive
fayer is coated at a dry weight of from about 10 mg/om o about 14 mgw’tcmg, or from
about 11.5 mg/em” to about 12.5 mg/om’, or is about 12 mefent’, and the dry
pressurs-sensitive adhesive layer contains from about 7 9 to about 13% or from
about 8 % to about 12 %, ot from about 9 % to about 11% or about 16%
buprenorphine bass and from about § to shout 12 % or about 10% levulinicacid Ina
specific enthodiment, the dry pressure-sensitive adhesive laver hag a dry weight of
about 12 mg/om’, and contains about 10% levulinic acid and about 10%
huprenorphine base.

{0093} In sconrdance with the above, the TTS contains more than about

0.55 mg/ cm’, or mors than about 0.6 mg/om’, ot more than about 0.7 mg:fgrmz, oy
more than abent 0.8 mg/;:mi or more than about 0.9 :ngz’cmi ot more than about |

mg/em’, ot more than about 1.1 me/om” buprenorphine base or from about .6



A%

16

15

25

BT
£8' 53

30

mglem’ to about 2 mefen, or from about 0.7 mg/em to about 2 mg/ om’, ot from
ahout 0.8 mzfom”® to about 2 medem’, of froum about 0.9 mp/em to about 2 miglent,
or fronyabout 1 mg;cmz' to about 2 moglom, or fronaabout L1 miglem to shout ?

foe

mgom” buprencrphine base or conlains about L2 ma/em

buprenorphine base or ap
suuimalar amount of & phasmacsutically acceptable salt thersof, buprenorphine base
faver contains the same amounts of levulinie acid and buprenorphine base,
Assording to another specific ombodisent, the pressurs-sensitive adhesive layer
contains Tess levulinic acid then it contains buptenorphine base or an squiniolar
amount of 8 pharmaceutically acceptable salt thereof

10094] According to 3 certain embodiment of the invention, the pressure-sensitive
adbesive in the buprenorphine-containing layer and in the active agent-free layer are
different, and the adhesive i the active agent-free laver is a pressure-sensitive
adhesive based on polyacey lates. Acvording to certain sther embodiments the
adhesive in the active agent-containing and the active agent-fres layer are the same
and are an aming-
the polystloxane is a product of the condeosation reaction of silanol endblocked
polydimethylsiloxans with 2 silica resin and the residual stlanol Bmcticnality &
capped with trimethylsiloxy groups and characterized by a salution viscosity at 25°C
and about 50% solids sontent in hepianes of about 500 mPa s or of about 480 m¥a s,
and the buprenorphine-containing layer pressure-sensitive adhesive laver is toated at
a dry weight of sbout 12 mg/sm’ and contains about 10% Buprenarphing base and
bt 10% levulinic acid.

o 3 P R R R g Y Ay B
o’ toabout 3% om’, or the area of release is less than 25 cov, or less thap 22 e, of

rangos from about 1.5 to sbout 25 cov, of from about 1.5 o about 22 em’, of from
about 1.5 to about 20 em?, oris about 3 ot or about 6 on’, or shout 10 cm’, or
about 15 om’ or about 20 e’

{00961 According to vartain embodiments, the T1S containg from about L g io

abrut 32 mig of buprenorphine base or an equimolar amount of 8 phanmaceutically

e
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accentable salt thereof or from about 1 mg to about 28 my, or 2 mg to about 25 1o,
! e ¢

ar frons about 2 me to about 74 me of buprenorphine hase of an squimolar amount of

2 phasmaceutically aceuptable salt thereof. Considering five different tnerpasing

dosuge strengths, the TTS in specific cases preferably tontafns

ay  from about | mg to about 4 wg, or from about 1 mg to about 4.5 me,
preterably from abour 1 my o about 3.5 mg, or from about 2 my to sbout
4 mp, more preferably from about | mg to about 3 mg, or rom about 2.8 mg
to ahaut 4 me or about 3 mg buprenorphing base or an equimiolar amount of
a pharmaceutically acceptable salt thereol, or

by from ahout 1.5 me to about & rog, or from abous 4 mg to about ¥ mg,

mg, more preferably from about 3.5 mg 1o gbout 6 mg, o frong about S mg o
about 7 my, or ahout & mg buprenprphine base of 90 cquimolar amount of
sharmaceutioally aceeptable salt thereot, or

¢} fom about 5.5 my to about 16 my, or from about 8 my (o about 14 me,
preferably from about 6.5 mg to about 14 my, or from about 10 mg to abow
14w, more preferably from ahout 6.5 mg to about 1 mp, or from about 1]
mg 1o about {3 mg, ot about 12 mig buprsnorphine base o an equimclar
smount of a pharmacsutically acceptable salt thereof, or

d) from about 115 mig to about 24 myg, or from about 13 mg by sbout 20 my,
preterably from about 11.5 me to about 21 mg, or from about 16 mg to about
19 nig, move preferably from abiut 11 my to sbout 14 mig, or from gbowt 17
g o about 19 mg, orabout 18 me buprenorphine %:»arse-of anequimielay
amount of a pharmacentically acceptable 'sait*théregﬁ or

¢} from ghout 13 g to aboat 32 mg, or from sbout 20 me to about 28 mig,
peeferably from about 15 mg to about 28 o or from abeut 21 mg to sbout
26 mg. mory preforably from about 15 mig to about 24 mg, ot from about 22
e to about 25 g, or sbout 24w af buprennrphine base or an squimolar

amount of a pharmaceutically acceptable salt thereof
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from 1.5 cm’ to about 20 ¢m’and with respect to the five specitic preferred dosage

strengths 4) to ¢)

a)

b)

9

4

ranges from about | ¢m” to about 4.8 cm’, or from about 1.5 cm” to about 5.5
cm’, preferably from about | em’ to about 4.5 ‘Vemz, or from about 2 e’ to
about 4 em’, more preferably from about 2.5 em’ toabout 4 ‘cfmz‘, or from
about 2 em’ to about 3 em?, ot is about 2.5 cm’, or

ranges from about 3 ont’ to about 9.5 cm?, or from about 3 cm” to about 9
¢m’, preferably from about 3 em’ fo about 9 e, or from about 4.5 om’ to
about 7.5 ¢m?, more preferably from about 5 « m” to about 8 Qm%?_zag from
ahout 4.5 e’ to about 6 e, or is about 5 em®, or

ranses from about 6 cm’ to about 19 cm’, or from about 6 cm’ to about 14

cm’, preferably from about 6 cmi’ to about 18 em”, or from about 8 em’ to

about 12 om’, more preferably from about 10 cm’ to about 16 em’, ot from

about 9 em’ to about 1 1 cm’, or is about | .D:cr'ﬁg:,:or‘
ranges from about 12 cm? to about 28.5 ¢m’, or from about 13 em’ to about

17 cmi’j; preferably from about 12 ent’ to about 27 em’, or from about 13 e’

about 14 ¢’ to about 16 em?, or is about 15 om’, or

rangds from about 16 e to about 38 oo, or from ahout 16 om” to about 24
v, preferably or from about 1A sm” to abowt 35 cnt, or from about 17 ent’
to about 22 e’ more preferably from about 23.5 S0t foabout 32 ooy’ or

from about 18 oot to about 21 e’ or is abhowt 20 ey

{1 such embodiments the dry prassure-sensitive adhesive layer preferably comprises

a pressure-sensitive adhesive based o polysiloxanes and has preferably a dry weisht

SRR e s g5 R # SRR T R SRS panRos i B
of ahout 6 melem’, 7.8 mo/om’. 8 mgiem’, 9 medn’, 10.5 mgiom, or 12 mgjom

and contains 10% buprenorphine base.

ding to cortain preferred embadiments, the TT3 contains with respedd to



squimoiar amount of a pharmaceutically acceptable salt thereot and provides the
followine corresponding arca of release ranges:

)

T about 2.5 c;iﬁ'i’c{ f
“a} i about 4 cm_ _
about 1 mgto
about 4 mg

_ about | mg to ¥ x _ ¥
abmﬁ_%_-é m" . i

N aboa’kt} mg ' :

5

o AmﬂabeutSse.m io
3 h’} !

-i abomt- 3-.3 mgw X 1 v ¥
{ about 6 me 5

- about6cm ‘to
@ o about 19 »m
about 6.5 mg 1o | X
f@b()‘at 16 ma P . __
about 6.5 mg o i X 4 X X
___ab@ui}img : ' : 5

about6Smpto L ox b ox X
about 1] mg :

dj

S ‘a‘hﬂut 17 cm o

{ about 12
| Labout 23 ;,m

b@ut 28

: about 11 S'rzg:, - x X : | x
f tos about 21 mg : :
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Labout 113mg | x
toabout 14 g

Tsbom :
tooabogt 32

about 28 mz

SET OF TRANSDERMAL THERAPEUTIC SYSTEMS

{8098} For the treatment of pain a patiend neads to be titrated to the individual dose

of buptenorphine ts adequately control the pat. fn order to yneet the tndividual

ded 1n accordance with the

regiirements five differont dosaes sticngths are pe
mvention

{0098 Ascording to one aspest, the invention relates 10 2 sel of two (firstand

second, or second and third, or third and fourth, or fourth and Gifth TT3, or any other
; : ¥

combination of two of the five different dosag strengths), three (first o third. or
different dosase strenyuthe), four (First to furth or second fo filth TIS, or any other
st 10 S7B TIS)

comsbination of four ofthe five ditferent dosage strengths) ar five (fir

different transdeemial therapeutic systems in accondance with the Tovention, wh
8 - - g %

i buprenorphine-

the first transdermal therapeativ sysiem provides a sue offs
containing pressure-sansitive adhesive laver praviding the area of release ranging

Sontsbout 1 o to shout 4.8 am, or from abow 1.3 et fo about 5.3 e and

about 1 mg 1o ahout 4.5 mg buprenorphine base or an equimolar amount of @

pharmacenticaily acceptable salt thereof and

syster provides a size of said buprenorphine-

the second transdenmal therapeutic

containiop pressure-sensitive adhesive layer providing the srea of refense ranging

...... £
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from about 3 o’ 16 about 8.5 o , ot from about 3 et to aboit @ om” and contains
an gmount of said buprenorphine from about 3.5 my to abiwt S mg, or from about 4
mg to ahout ¥ mg buprenorphinge base oran equimolar amountof a pharmaceutically
soceptable salt thereoft and

the third transdermal ‘fi"a‘sfr-zs;;‘seuticz sysiem pmvides ,a-size ot said bupreaoméiﬁn@.v
CUTEInTNT Pessure-82ns

frony about 6ot about 18 G, or me sbout 6 e’ o sbout 14 em’ umi comtaing

an amount of said buprenotphine Fom about 6.3 mg to about 16 mg, of frum about 8
s o about 14 g buprenotphine base or an equimolar amouniof a

phmawumaliy 2008 ptw;e salt thereof and

containing pressura-sensitive adhesive layer prov zdmg, the ares of release ranging
from about 12 cim” e oabow 28.5 ern, ot from about 13 oo to about 17 o and
contatns an amount of said bupresorphine from about 11.5 muy 10 about 24 mg. oo
from about 15 mz to ahout 20 myg buprenorphine base or an equimolar amount afa

pharmacentically & *@pﬁahie‘ salt thereoft and

comaining pre ﬁ;zransmsitiveﬂ adhs%m. i’awr pz:eviﬁmgthﬁ s of release tanging

from aboit 18 or’ to abowt 18 o’ or from about 16 ont’ to about 24 e and
b 5

contains an amount of said buprenorphine from abiut 15 mg te about 32 mg, or from
about 20 mu to about 28 mp buprenorphine base oran equimolar amoustofa

pharmaceutically acceptable salt thersof.

[ The invention relates also to set of ttansdermal therapentic systems,
wherein!

the first transdermal therapeutic systam pi ovides asize of said buprenorphine-
containing prossure-sensitive adhesive layer providing the area of release muging
from about 1 e to about 4.5 em’, or from about 2 e’ to abhut 4 o’ snd containg
art amount of said buprenorphine from about | mg t ahout 3.5 mg, or from about 2
o to sbout 4 me buprenorphine base or an equimolar amount of a pharmaceuticatly

acceptable salt thercofl and
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the sacond transdermal therapeutic system provides a stze of said buprenorphings
containing prassure-sensitive adbesive layer providing the area of release ranging

coniains an smount of said bupreporphing from about 3.5 mg 1o abowt { mg, ot From

about 5 mg to about 8 mg buprenorphine base oran eouimolar amput o a
pharmaceutically acceptable sl thereof: and

the third transdermal therapeutic aystem provides a size of said buprenorphine
cnntaining pressure-sensitive adhesive Jayer providing the area of relsase ranging

Homabout b em tosbout 18 e, or from about 8 ooy 1o sbout 12 cm’ and contains

an amount of said buprenorphine from about 6.5 mg to about 14 mg, o S about

10 my to gbout 14 me bupeenorphine base or an equimcdar amount of 2

pharmacentivally sceeptable salt thereof; and

the Sourth transdermal therapeutic system provides & siza of said buprenorphine-

eﬁﬁtﬁimimg-prtf:s:sua-'@s&nsiiiw adnesive layer providing the area of release ranging
containe an amount of sgid buprennrphine from about 115 mg to about 21 mg, o1
from about 16 mi to sbout 19 myg buprencrphine base or an equimolar amount ed a
pharmaceutivally acceptable salt thereof and

the Hfth transdermal therapeutic system provides a s of said buprenorphiie-
containing pressurs-sensitive adhesive layer providing the arca of release ranging
from about 16 o’ 1 about 35 ero’, or from sbout 17 em o about 22 em” and
containg an amount of said buprenorphine from about 15 me 10 ahout 28 mo, oF from
about 21 mg to shout 26 my buprsnorphine base ot an equimolar amount of &
pharmaceutically acceptable salt thercof

{18161} The invention relates also 10 set of different transdermal thevapeutic,
wherenr

the firat fransdermal therapaotic system provides 2 size of saud buprenorphine-
containing pressuse-sensitive adhesive layer providing the area of release tanging
fromaabout 2.5 et by bout 4 smﬁz., or from about 2 s toabout 3 emf‘j‘ and gontaips

an amount of said buprsoorpbine from about 1 mg to sbout 3 me, of from ghout 2.5



g

ik
LAy

o

the second transderntal therapautic system provisdes a size of said buprenorphine-

confaming pressure-sensitive adhesive layer providing the aren of rel

from about 5 em® to about § em’, or from about 4.3 om’ fo about 5 ont and contains
an amount of said buprenorphine from about 3.5 rog to shout 8 mg, or from about 3
me to about 7 mg buprenorphire buse of an equimolar amount of & pharmaceutically
acesptable salt therent] and

the third iransdermal therapeutic systent provides g stee of said buprenomihiine.
contaiming pressure-sensitive adhesive layer providing fhe area of release fanging
From about 10 oy to abont 16 em?, ar from about 9 ¢m’ to about 11 o and
contains an amount of said buprenorphine from sbout 6.5 mg lo about 11 mg. or
from about 11 mg fo about 13 mg buprenorphine base or an equimolar amount of
pharmaceutically acoeptable salt thereok and

the fourth transdermal therapentic system provides a size of said buprenorphine-

containing pressuresssnsitive adhesive laver providing the area of release ranging
ik Yoy £ ST

from shout 17 ent o about 23 cm, o from about 14 oot to about 16 co sad

contains an amoust of said buprenorphine from abow 11,5 mg o abowt 1 mg, or
froms about 17 mg to sbout 19 mg buprenorphine base or an equinsolar amount ofa
pharmaceutically acceptable salt thereof] and

the ifh transdermal therapeutic system provides a size of said buprenorphing-
containing pressure-sensitive adhesive layer providing the area of release ranging
o about 235 om’ o about 32 ¢y, or from about 18 om’ b about 21 em” and
contains an amount of said buprenorphine from ahout 13 muto about 24 mg. oy from
abour 27 me 1o about 25 my huprenvrphine base or an squinilad arount of g

pharmaceutically acceptable sajt therot.

a1} fri & further sspect of d

selected from a set of tranadermal therapeutic systems as deseribed i the previous

mveniion a transdermal therapeutle system

paragraphs i provided wherein buprenomphioe i present in the formot

buprenorphine base and wherein



~

oy

18

S

B

e

By

Yy

L

- 48 -

the First transdermal therapeutio sysiem when tested in a comparative clinical study i<

Blosquivalent fo a reference product having an area of release of about 6,25 o and

providing a nomina} mean release rate of abowt § pe/hr over about 168 houre of
administration,

the second transdermal therapeutio xystem when tested in a comparative clinical

study is bicequivalent fo a reference product having av area of refegse ofabout 12.8

o’ and providing a nominal mean release rate fabout 10 p/hr aver sbout 168

hours of administration,

the third transdermal therapeutic svstem when tested ju 2 comparative slivical study

and providing a ooroinaf mean release rate of about 30 e/ over about 168 hours of
administration,
the {ifth tomsdermal therapentic sysien when fested in a comparative clinfeal study
i hioequivalent to a reference product baving an area of releass of about 50 em’ and
providing a nowinal medn release rate of about 40 ug/hr over about 168 hows of
administration,
whisrein the reforence product i prepared by the following steps

1. homogenizing of 1,139 g ofa 47.8% 45 pobvacrylate solution of 8 seil-

crosslinked acryiate copolymer of Z-ethy eyl aoryviate, vinyl acetate,

vl

avetate heptanexisopropansliclucncacetylavstonale in the ratio of

acrylic acid (sulvent;

37:26:26:4:1), 100 x of levulinie acid, 150 g of oley] oleate, 100 g of
polyvinylpyrrotidone, 150 gof cthanel, 200 5 of cthyl acetate, and 100 2

of bupronorphine hase fo provide 2 mixture;
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stirring the mixture of step 1 for about 2 howrs and controlling the
dissolution of all solids visually whersas controlling the evaporation loss

by reweighing and replenishing the possible solvent loas by ethyl acetate;

3

subsequently applying the mixture on 2 ransparent polyester film insucha
manner that the mass per unit arga of the dry adhesive laver amounts o
about 80 g/m” wherein the polyester filot ks rendered removahle by means
of siticonization and serves as protective layer

4. removing the solvents of the mixture applied ona tranaparent polyester
fim 1o step 3 by drying with heated air which Is led over a moist lane

resulting in evaporation of the solvents, but also in melting of the levidinie

acid and sovering the adhesive film witha polyester foily

7.8 ¢ oand

5. punching the area of release afegs -c,mi 12.5 e, 25 om’,
50 em?“, respectively, by msans of suitable sutting tools and removing the
edges feft between the mdividual systems.

{00103] According to one aspeet, the invention relates to 8 transdermal

therapentic system described as first transdermal therapeutic system in the previous

paragraphs whersin buprenorphing is present 0 the form of buprenorphine base and
which is when tested in a comparative clinical study binequivalent to the commercial
produet Bulrans®, also known as Norspan®, having an arca of release 0£6.25 om’,

001041 According to one aspect, the Gvention relates to a transdeymal

therapeaiic system described as sevond transdermal therapeutic systom in the

previous paragraphs wherein buprenorphine is present in the form of huprenorphine
base and which is when tested in 3 somparative clinteal study hivequivalent io the
commercial produst BuT cans®, also kaown as Norspan®, baving an area of riledis
of 125 em’,

{00105] Acentding to one aspect, the invention relates to 2 travsdermal

therapeutic system described as third transdermal therapeutic system in the previous

paragraphs wherein buprenorphine is preseot n the firm of buprenorphine base and

which is when tested in a comparative clinical study hioequivalent to the commercial
5

A

product Bulrans®, also known as Norspan®, having an area of release of 25 e’
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-{;@E}i&gfiﬁ} A‘cceféiingi to one aspeet. the invention relates to a tansdermal
bqﬁpmmrphme seies‘:‘ed from:

a firet transdormal therapeutic system providing a size of the area of rolease ranging
From about 1o to about 48 o’ and containing an amount of said buprenorphine

ﬁ*’-‘m I mgtoabout 4 g Exupreﬁmfghim hasebran e.fguimaiammnm ofa

mf ghbout § gs;vf-hr» smdf@r pmvicﬁmg-a, Miesn A.Lﬁ{jfmf’ more than f‘,&}{)ﬁ panrinl
i toabant

preferably more than 8,000 o, he/ml, or of from more than 7.000 pglivim
16,000 pe he/mol, ot of F frorm more than 8,000 pe ho/mi o about 16,000 pa
abaut 168 hours of administestion after 2 single-dose administration to asubiect
population;

1 second transdermal therapentic sysiem providing a size of the srea of reloase

ranging about 3 cm’ o about 4.5 ont and containiog an mmount of said

buprenvephine from about 3.5 5 mz io about ¥ myp buprenorphine base Or 95 & uinolar
P L ;

amouut of a pharmasenticaily acceptable sall thereot and providing & nosunal mean

release rate of shout 10 pa/hr andior providing & mean AUCH of more than 14,800

than 16,000 pghriml, o of from more than 14 800

preferably of mon

Eg;mfm_z 1o about 32000 paheiml or of fron mors than 16,000 pehy

P,

it toabiont

£ adronistration aller o single-dose

32,000 pg be/mi over about 168 hours
administration to 2 subjsct population; and

g thud t‘mﬁsxi’erfm} ::herapaatiie: system pmvidingr' 3 size of the areq of release rangng
Fam abeat 5.5 myg to about 16 me _bu;xrenmph}zza base o an eqiimolar smount of a

pharmaceutically acceptable salt .thefrea.’{and. providing 3 nominal mean release calg

of ahout 20 wefhr and/or providing a mean AUCH of more than 28, GO0 ne i,

oreforably of more than 37,000 pg hrvml, or of from mors than 28,000 phrimlio

abowt 64,000 pe.brimi, or of from mor: than 32,000 pe hw/ml to about 64,000

P -ﬁrf.m‘? aver :;i-_;mm* 168 hours of admindstration after a single-dose administation o
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4 fourth transdermal therapsutic system providing a size of the ara of release
ranging trom about 12 em’ to about 285 eni’ and containing an amount of said

busrenorshine from abowt 11.5 me w about 24 rog buprenorphine base or an
2 B & brgi R 0 te 3,

nominal mean release rate of about 30 we/hr andlor providing 4 mean AUCK of more
than 42,000 pg.homi,
42000 pehr/m] to about 96,000 prhr/ml, or of from more than 48,000 pghrml o

preferably of more than 48,000 pe hwimd, or of from more than

about 95,000 pe.hw/ol over about 168 hows of administration after a single-dose
administration to g subject population; and

a fifth transdermal therapentic system providing a size of the arcn of release ranging
Som about 16 om” to abow 38 e’ and containing an amount of said bupronorphioe

from about 15 mg to about 32 me buprenorphine base of an squiniolar amount ofa

pharmaceutically acceptable salt therent and providing 8 pominal mean reloase rae

preferably of more than 64,000 pg hr/mi, or of from mor than 62,000 pe.hr/ml to
about 128,000 pg.hr/ml, or of from piore than 64,000 pe hriml to about 128,000
pehr/mi aver about 168 bours of administration afier a single~doss administiation to
4 subject populaton,

{00107} Ascording to ong aspect, the invention relates to 2 transdermal
therapeutic system comprising buprenﬁrphi‘ne for the ransdermal adminisiration of
buprenorphine selected fronw

4 first transdermal therspeutic syster providing a size of the area of relonse ranging
from about 1 em’ to about 4.5 e and containing an amourt of said buprenorphine
from | me to about 3.5 mg buprenorphine base or an equimndar ampunt ol'a
phatnaveutically acceptable salt therent and providing a nominal mean release tale
of about $ ug/he and/or providing a mean ALICHeE more thag 7000 poheiml,
prefirably niore than 8.000 pg hriml, or of from more than 7,000 pg hr/ral to about
16,000 pgf-hrﬁii”éiz or of from more than 5.000 peluiml to about 16,000 pehrml over
about 168 Hours of adodnistration afier a single-dose adminisiration (o a subject

population;
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4 second fransdenpal therapoutic system providing a size of the area of release

o G S : : 2 e : A
ranging from about 3 em” 1o about § om” and containing an amount of sd
bupresorphine fron about 3.5 mg fo sbout 7 mg buprenarphine base or an squimoiar

amount of a pharmaceutically acceptable salt therenf and providing a nominal mean

release rate of about 16 pa/br andior providing a mean AUCt of more than | 4,000
pehiml, prefarably of sriore than 16,000 pe hriml, orof from more than 14000
pe hr/mi to abaut 32,800 pebr/mi, ot of from more than 16,000 pg hr/ml to about

32.000 pe hr/mi over sbout 168 hours of sdministration afler s singlesdose

A third transdermal therapeutic systom providing a sisg of the areaof reloase ranging
feom shout & em? t sbout 18 ey’ and eontwining an amouot of said baprenorphiing
from about 6.5 me to sbont 14 mg bupreverphine hase or #0 squimolar amaunt ata
pharmacentioally scceptable salt thereof and providing 2 nominal sean release rate
of about 20 pehr arulfor providing a mean AUCH otmore than 28,000 pe ol
preferably of more than 32,000 pehr/iml or of from more than 28000 pe il ko
about 64,000 pghr/ml, or of Hom more than 32,008 pp hrimt to about 64,000
pzbu/ml over about 168 hours of administration after 8 smg’ie«d@se administration to
a subject popuiation; and

3 fourth transdermal therapeutic svstem providing a size of the arca of release
ranging from about 12 ety about 27 cmz' and containing sn amotnt of sad
buprenorphing fom about 115 mig to sbout 21 myp buprenorphing hase or an
squimolar amount of 2 pharmaceutically acceptable salt thersof and providing a
noutinal nisan releass rate of abour 30 ppdbr andlor providing a mean AUCt of more
than 42,000 pg he/m), praferably of more thag 48,000 pg.br/ml, or of frow more than

42,000 pe hrind to aboug 96,000 pz.brfmi, or of fom more than 45000 pebrimito

ahout 86,000 pe il over about 168 hours of administration after a single-dose
adiministration to a subject population; and

& fifth transdermal therapeutic system providing s size of the ates of release ranging
From about 16 om? 1o about 35 e and containing an amsount of sald buprenorphine

Som ahout 15 my fo ahout 28 my buprenorphing base or 4n equimolar amount of g



s
1

N3
L

3

45 -

pharmaceutically acceptable salt thereof and providing a nominal mean reledss rate
preferably of more than M;,G;:sapg_;gmmgigf of from more than 62,000 pehomifo
about 128,000 pebe/ml, or of from more than 64,000 pg.hr/inl o about 128.000
seheimi over about |68 hours of administration after asingle-dose administration o
a subject population.

(00108 According to one aspect, the Invertion relates a transdermal
therapeutic System comprising buprenorphine for the transdermal administeation of
huprenorphine selected frony

a firet transdermal therapsutic system providing & size of the area of release ranging

from sbout 2,5 cor’ toy sbout 4 ¢ and containing an amaunt of said bupmior g
from | mg 1o sbout 3 me buprenorphing base or an equinsdis anaunt oia
harmacsutically acceptable salt thereof and providing s nomipal mean releaseidte
of aheut S uefhr an dior ‘p‘rﬁvidiﬂ oa mean AUCTofmore than 7000 nghrfmi
preforably mors than §,000 pg b, ot of fram more than 7,000 pew/m o about
16,000 pe kil or of from mere thar 8.000 pe b/l e about 16,000 phw/ml over

about 168 hours of administration after 2 single-doss adminisiration 10  subject

‘population;

ranging from about 5 e’ to about § om” and containing an smount of said
Buprenorphine from about 3.3 mp 1o 3bout 6 mg bupresorphinie base ot an equimolar
amount of a pharmagentically accepiable sait thereof and providing a nominal mean
relense rate of about 10 pgfte sudfor providing 8 mean AUCH of more than 14,000
piz hr/ml, preferably of more than 16,0600 pg t/mi, or of from more than 14.000

pe hr/ml to about 32,000 pihr/mi, or of from mure thar 15,000 pg hr/ad to sbout
22,000 pehw/ml over about 168 bours of administeation after a single-dose
sdministration 1o a subject population; and

feren about 10 e’ to about 16 om® and containing an amount of said buprenorphine

ot ahout 6.5 mu to about 11 mg buprenorphine base or an equimolar amount of a



b

pharmaceutically acceptable salt thereot andd providing 8 nominal nizan release rate
of about 20wt and/or providing « mean AUCE of more than 28,000 pehr/ml,
preferably of more than 32,000 pghiniml, orof from mors than Z8,000 pghripl 0
about 64,000 prhr/ml, or of from more than 32,000 pe hr/ml to about 54,000

pe hr/ml over about 168 hours of administration after 2 single-dose administration
a subject population; and

a fourth transdermal therapestic system providing a size of the area of release
ranging from sbout 17 et to about 23 e’ and containing ao amount of said
buptenorphine from ahout 11.5 mg to about 14 me buprenorphine base ot an
equimolar amount of & pharmaceutically scocptable sall thereod and providing a
sominal mean reloase rate of about 30 ne/e and/or providing a mean AUCK of more
than 42,000 pe he/ml preforably of more than 48 000 pehrinl or of from more than
42,000 pghr/ml to sbout 96,000 pe he/ml, or of from mere than 48,000 pg he/mito

ahout 96,000 pa /ol over about 168 hours of administration atter a single-doss

administration to a subject population; and

a fifth transderaal therapeutio system providing a size of the arca of relewse ranging

Feom about 23.5 oo’ 10 about 32 em” and containing sn amount of said

buprenorphine from about 15 me 1o about 24 mg bupreporpbine base ot an equimolar

amount of a pharmaceutically acceptable salt thereof and providing a nominal s

raleass rate of about 40 gedhy and/or providing a mean AUCE of more than 62,000

'l

pe hr/mi, preferably of mose than 64.000 pg b/

piz e/l to abaut 128,000 pehiiml, or of from more than #4000 prhr/ml to about
124,000 pg.brfmi pver about 168 hours of administration afler @ single-dose

administration o a subject population.
RELEASE CHARACIERISTIC
108109 In accordance with the fnvention, the T15 is furthet characterized by

Franz difusion cell {e.g., 2 9 il Franz diffusion cell), neing human sphit thickness
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skin. Skin from cosiistic surgstiss {fomale breast, date of buth 1989} can boused A
dermutone is nged to prepare skinto @ shickness of 800 pm, with an intact enidermis,
i accordance with the DECD Gaxi(ifsiine (aéiim:ed.;«%pri} 13, 2004 Due 1o ‘it’hc

400 wip skin Tha: feceptor m.e:»:i;um ysedisa phosphaﬁ@. buff@r sofution pH 5.5 with
0,19 aatine aride as antibacteriological sgent 18 used at o lemperatir of 32215

Exatnpk formulations with s area af 1163 cmziafs' unched from jaminakes. a‘nci A
B

§{)§ﬁ‘§li§)} The TS gg;.mxdzrg to the fnvention pravides a mean cunulative skis

peroiention rate of more thap about 1.3 yglzgm “hr, or more than about 1.3 poyjom Zhr

ar more than sbout 1.7 pefom™-hr over a 168 howrs test, o of miore than shout

. ; Fiy s iy e : ‘ S Vg 3 U :
2 pgfom hr over g 168 hours et or of more than about 2.5 pgiom -brover s

168 houes test, or of more than 2.7 gl moebr over 7 168 bours tesy, o of mors than

about 3 ug/eme-br over a 168 hours test. or From about 1.3 pzdem’ohe to about 4

R 5 g ; iy 2 g g
pglem -hr, o from about 1.7 pgfom -hr to sbout 4 ;;Lsz/cm?%f, oy Pomabout 2

gg}’éﬂf»hr to about 4 eg,zg,'f.’@mﬁh ot from about 2.5 pgliom by o about 4 gp/ont <hr

ar from shout 2.7 pe/en “hr to about 4 pofom by, or o zhout 3 nefem “hrto

shout 4 y;gf.’{;mz«hrg over a 16% hourstest. The commercial progduct Norspan®

provides a mean cunutative skin permeation rate of about | pgiem’-hr over a

168 houra test insatd tost
00111} According fo sertain smbodiments, the TIS provides a cumulative

release as measured in 2 Frane diffusion ce sonad above of abont 220

: gz“cmz to ahout 640 pfom” over a time peﬂc\c} of 168 hours, or of about 400 px om”

o about 640 ag/g. m?, orof abaut 450 ;ag/cz St abnut 540 ypien’, of of absuf 560

release of ahout 175.29 ;&gfgm* in said st As:aan be seen from E‘ igure 2,

comparable skin permeation rates are measured using the 25 ern’ Norspan® TIS
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including 20 g buprsnorpbing bass and 118 sxamplos 1104 i accordance with the
invention with an areaof 10 out’ and including 12 me buprenorphine base. Tois
sorresponds to about 2 60% size reduction and 2 reduction of ahogt 49%5 W the
amount of used buprenorphine base.

601121 According to certain embodiments, the TTS provides a non-
cumulative skin permeation rate of buprenorphing base as measuted in a Franz
diffusion cell of

2 uglem” 1o 10 pg/cm’ in the first 8 hours,

20 pgfent 1o 80 peem’ from hour 8 to hour 24,

20 pgfen’ to 80 g/em’ from hour 24 to hour 32,

30 pefom’ to 120 pg/om’ from hour 32 to hour 48,

40 yg/em” to 150 pg/em’ from hour 48 to hour 72,

{00 pe/em’ to 300 we/em” from hour 72 to hour 144, and

30 pg/em’ to 100 ge/em’ from hour 144 to hour 168.

[00113] According to certain embodiments, the TTS provides a non-
diffusion cell of

2 pefent’ to 6 pg/em’ in the first 8 houss,

25 pgfom’ to 60 pe/em” from hour 8 to hour 24,

25 pglom’ to 60 pejem’ from hour 24 to hour 32,

40 pg/em? to 100 peg/em’ from hour 32 to hour 48,

50 pofem’ to 140 pg/em’” from hour 48 to hour 72,

{00 pe/em’ to 280 pe/cm’ from hour 72 to hour 144, and

30 efem’ to 100 pg/em” from hour 144 to hour 168.

[00114] According to certain embodiments, the TTS provides a non-
cumulative skin permeation rate of buprenorphine base as measured in a Franz
diffusion cell of

3 pglem’ 0 6 Lxg/cm2 in the first 8 hours,

30 pg/em’ to 50 pg/em’ from hour 8 to hour 24,

30 pg/em’ to 50 pgfom’ from hour 24 to hour 32,
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&4 ;igf@mz t0 90 pg/ont’ from hour 32 to hour 43,

100 yglom’ to 130 pgfont’ from hour 48 to hour 72,

200 ngfom’ 1o 280 p/ oo’ fron: howr 72 to hour 144, and

60 pefom’” to 100 pwom’” from hour 144 to hour 168,

100118} The commercial product Notspan® provides a non-cumudative skin
permestion rate of buprenorphing base a8 measyred b s Franz diffusion cell in the
same ssttingpot

3.19 psdem’ i the first 8 hours,

22,40 pglom from hour 8 to hour 24,

13.83 pg/ cor from hour 24 1o hour 32,

26,17 ugfom’ from hour 32 to hour 48,

3243 ggf’“emz from hour 48 1o bour 72,
60,10 pe/ery’ from howr 72 to hour 144, and

17,17 pefem” from howr 144 to hour 168,
METHOD OF TREATMENT / MEDIUAL USE

{ﬁé}n&iz According to one aspect, the fransdermal t};.erapeuiik; system i
aecordance with the mvention and a5 descriped above in detail is for use in a method
of treating puin, The Method covprises in particular the apphcation of the TI5 for
ahaut 168 hours (corresponding to 7 days or one week) on the skin of a paticnt.
Accarding ke other methods in accordance with the invention the TTS can be applisd
For more than about 96 howrs corrzsponding o e than 4 days, or about 120 hours
corresponding to 5 days and about 144 hours corresponding 10 6 days. The
application for sbout 168 hours is preferred.

{80117} Avcording o one aspect, the invention relates to @ msthod of
treatment wherein a set of five ditferent transdertmal therapeutic systemns

mean release rates andior mean wlease ratas over shout 168 hours of adnunistration

is used, whergin :
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the first transdermal therapsutic system provides a size of said buprenarphine.
containing pressure-seositive adhesive layer providing the ares of releass ranging
from about 1.5 em® to shout 5.5 om® and contains an amount of said huprenorphine
from about | g to about 4.5 mg buprenorphine base or an cquimolar amount of a
pharmaceutically asceptable salt thereof and provides a mean rolease rate of
buprensrphine ranging from about 2.5 fo about 7.3 pudhr or from about 4 10 ghont
& pe/he, andior provides 4 numinal mean refease rute of buprenomphing of about 3
uw/hr over about 168 hours of administration; and

the second transdermal therapeutic system provides a stze ol said buprenorphine.
frony about 3 et to ahout 9 cir and contains an mmount of said buprenotphing from
about 4 my to about 9 mg buprenorphine base or an equimolar amount af'a
pharmaceutically acceptable salt thersof and provides 4 moan refease fate of
buprenorphine ranging foom about 8 16 about 12 pg/br or from abow @ to

abentl | pehr, snd/or provides & nominal mean release rate of buprenorphine of

about 16 pe/hr over about 168 hours of administeation: and

the third transdermal therapeutic sysiem provides a sive of said buprensrphing:

containing pressure-sensitive adhesive layer providing the area of release ranging
from about 6 em” to about 14 G And contains snarount of seid buprenerphioe
from about 8 me Yo about 14 mp buprenorphine base O an eqauimolar amount ofa
pharmaceutically acceptable salt therect and provides a mean release vate of
buprencrphine ranging fomsbout 15 0 about 25 pede o from about 17 teabout
22 ughr, sadior provides a nominal mean release rale of buprenorohing of about 28
p/hr sver about 168 hours of adm inistration; and

the Tourth tranadermal therapeutic system provides g size of said b aprencrphine-
containing pressuro-sensitive adhesive layer providing the area of rolonse ranging
from about 13 ere’ to about 17 em” and contains an amount of said buprenorphine
from about 15 my to akout 20 my buprenorphine base or ag equimolar amount of a
pharmuceutically aceeptable salt thereof and provides s msan release rate of

buprenorphine canging from about 26 1o ahout 35 ped or from about 27 o about



32 ue/hr, and/or provides a nominal mean release rate of buprenorphing of about 30
st over about 168 hours of administration: and
tho fifth ransdermal therapentic systern provides a size of said buprenorphine-

conteining pressure-sensitive adhesive laver providing the area of release ranging

5 from about 16 cm’ 1o about 24 em” wnd contains an amount of xaid buprenorphine
from about 20 me to sbout 28 myp buprenorphine base or an equimolar amount ofa
pharmaceutically acceptable salt thereof and provides 8 mean release rate of
huprenorphine ranging fom about 36 1o about 45 pe/lv or from about 38 to about
47 pg/hr, and/or provides a nominal roean release rate of buprenorphine of about 40

10 pfhr over about 168 hours of adutinisteation.

[on118] The inventionzelales alsoto sot of transdermal therapeutic systems,

whergin

the first transdermal therapeutic systam provides a size of said buprenorphities
containing pressure-sensitive adhesive laysr providing the arca of release ranging

from about 2 o’ to about 4 cm’ and containg an avount of said buprenctphing front

et
4

about 2 ma to about 4 mg buprenorphine base ot an equimolar amount of 2

pharmacsutically acceptable salt thereof and provides a mean refease rate of

buprenorphine ranging Fom about 2.5 10 ahout 7.5 s/hr of from about 4 1o about
; Jehkile gy P

& pg/he, and/or provides a sominal mean release rate of buprenorphine of about §

30 e over about 168 hours of administration; and

the second transdermal therapsutic system provides a size of said buptenorphineg-
containing pressure-sensitive adhesive layer providing the arca uf release ranging
from about 4.5 oo’ to about 7.5 em” and sontains an amount of said buprenorphine

from about S eig o about 8 my buprenorphine base or ag equimolar amount of 4

P
LR

pharmacentivatly acceptable salt thercof and providdes a mean relonso rate of

aboutl | pg/he, andior provides a nominal mean ralease fate of buprenotphing of

about 10 pg/hr over about 168 hours of administration; sud

30 containing pressure-sonaitive adhesive laver providing the area o1 release ranging

Soase
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from ahout & con” to about 12 cur and coutaims an amount of said buprenorphine
S about 10 ma to sbout 14 mg buprensrpbine base or an equimolar amount ofa
o y
pharmaseutically acceptable salt therenf and prov ides u mean relesse rate of
huprenorphine ranwing from about 15 1o about 28 yo/hr or frimm about 17 10 about
EIRE #E
22 pe/br, andlor provides g nominal mesn telease rate of buprenorphine of about 20

so/hr over about 168 hours of adounistration: and

the fourth teansdermal therapeutic System provides a size of said buprenorphing-

ing pressuressensitive adhesive laver providing the area of release ranging

from aboat 13 oo 1o about 16 cor and confaums an amount of said buprenorphine
frarn about 16 my to about 19 me buprenorphine base or an equimolar amount of 4
pharmaceutically acceptable salt thereot and provides 4 mean release tte st

o]

buprerorphine ranging from about 26 to about 35 pa/br of from about 27 f0 about

32 puhr, andior provides a nominal tean release rate of buprencephine of about 30

pg/he over ahout 168 howre of admunistration; and

comaning pressure-scn
from sbowt 17 s’ o about 22 cnr and contains an amount of said buprenorphioe
form abont 21 me to about 26 mg buprenorphine bas or an equimolar amount of 4
g?imrm;zc;mgﬁ;:a{ijiy avcaprable salt thereof and provides 4 mean release rate of
buprenorphine ranging from about 36 fo abenit 45 uglby or tom about 38 fo gbout

$2 wa/hr, andlor provides @ nominal nican release rate of buprenorphing of abont 40
to/hr over about 168 hours of adminisiation.

166119} The invention relates also to set of different transdermal therapeatic,
wherein:

the first ranadermal thieapeutic system 'prav‘idas atirenl snd bunrenorphing.
COTtRInING Pressure-sensitive. achesive layer providing the arca of releass ranging
from about 2 ¢ o about 3 a;n2 and contains an amount of satd buprenorphine from
about 2.5 mp t about 4 me buprenorphing base or an equimalse amount ofa

1y avceptable salt thereot and provides o mean relegss rate of

pharmuceutiva
ut 7.5 pefhe or from about 4 to shout
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& uu/hr, andior provides & nominal mean release rate of buprenaephine of about 3
wg/br over about 168 hours of adminlstation; and

the secomd transdermal therapeutic systern provides 3 size of said buprenotphiing-
containing pressire-ssusitive adhesive layer providing the aren nfrelease ranging
from about 4.5 e’ to about 6 o and contains an amount of said buprsourpbine

from about 5 mg e about 7 mg bz@premmhine base or an squinolat amount of a

sbout 10 per over about 168 hours of administration; and

the third transdermal therapeutic system provides @ size of said buprenorphing-
sontaining pressure-sensitive adhesive layer providing the area of release ranging
from about @ ent 10 about 11 om” and contams an aroount of said buprenorpline
from about 11 me to about 13 myg buptencrphine base of a cquimelar amott of' g
phareaceutically scceptable salt thereof snd provides 3 mean release rate of
buprenorphine ranging oot about 15 o about 25 po/hy or from abouot 1 7 o about
22 ue/hr, andivr provides o nominal mean release rate of buprenorphine of about 26
pgirh aver sbout 168 heurs of adudnistration; and

the frurth transdennal therapeutic system provides a size of said buprencrphise-
cutgining prﬁsssmcw;en&ztwe adhesive laver providing the ares of relence ranging
From about 14 o’ o about 16 cm” and contams an amount of said bupregorphine
from about 17 me to about 19 mp huprenosphine base o ag squimolar amount ot 2
pharmaceuticslly scceptable salt thereof and provides a mean release rate of
buprenorphine ranging from about 26 t about 35 ugfhr or fom about 27 w about
32 ye/he, or about 30 pefhe over about 168 bouss of administration; and

s provides a size of said buprencrphine-

the filth transdenmal therapeutic 5
containing presstre-sensitive adhesive layer providing the atea of release ranging
from shout 18 o’ o ahout 21 ¢” and sontains an amount of said buprenorphine
from ahout 22 my fo abswut 25 mig buprenorphing base sr ap eguimolar amount ofa

pharmaceutically acceptable salt thereof and provides a mean felsese racof
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buptenorphine ranging from about 36 f0 about 45 pg/hr or from about 38 to about
47 pe/hr, andior provides a nominal piean release rate of buprenorphine of about 40

of administration.

sg/hr over about 168 |
001201 According to one aspect, the gvention relates to amethod ofitreating

pain in a patient wherein said patient is treated with one appropritely selected TIS

from a set of two (First and secnnd, or seeond and third, or third and fourth, or fourth
and £ifth TTS, or any other combination of tws of the five different dosage

sirengthe), three (first w third, or second to fourthor third to 8IH T

combination of three of the five different dosag
second to Bfth TTS, or any other combination of four of the five ditferent dosage
steengthis) or flve (Frst o fifth T18) difte

corresponding to different dosage strengths and somesponding different nominal

1t transdermal therapeutic systems

mean release rates sud/or miean rolease rates over about 168 hours of admuistration
v used, wherein ¢

the first transdermal therapeutic system provides a size of said buprenorphine-

containing pressure-sensitive adhesive layer providing the area of refease ranguig

from ahout | ame to about 4.8 con’ and contains an amount of said ‘buprensrphine
from about | my to about 4 rug buprenorphine base by an cquimolar amount of 2
pharmacsutically acceplable salt thersof and provides a mean release rate of

buprenorphine of at least about 2 pa/br, or of from about 2.5 to about 7.8 pefhr or

S about 4 to about & uehe, andior provides 3 nominal mean reldase rale of
A

£
buprenorphine of about 5 pe/iy over ahout 163 hours of administration; and

the second transdermal therapeutic systent provides a size of sail buprenorphing.
containing pressure-sensitive adhesive layer providing the area of release ranging

or an squimolar amount of'a

trom about 1.3 mg to about 8 mg buprenorphine basc
pharmaceutically acceptable salt thereof and provides 2 mean release rate of

buprsnorphine of at least about 6 pe/hr, or of from about 8 to about 12 p/br or from

about 9 to aboutl | pdbr, andlor provides a nominal mean release rafe of

buprenorphine of about 10 pg/r over about 6% hours of administration; and
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the third ftansdermal therdpeutic system provides a size of said buprenorphing-
containing pressure-sensitive adhesive layer providing the area of release ranging
From about 6 om® to about 19 em’ and contains an amount of said buprenorphine
fram aboit 6.5 miz to about 16 mz buprenaephing base or an equimolar amoust ofa
pharmaveutically acceptable salt thereof and provides a miesn release tate of
buprenorphing of at least about 11 na/hy, or of froos about 15 1o about 25 g/l or
{eoms abiout 17 1o about 22 pe/he, sud/or provides 2 nommal mean releasc vtz of

c pver sbout 158 hours of administration; and

ruprenorphing of about 20 pig
the founth transdermal therapeutic system provides 4 size of said baprenorphine-

8 P SRR o e R 3 2 y NG ) 3
fromabout 12 om toabout 285 o’ and contatns ap amount of said buprenorphine

fropy shout 11.5 mg to about 24 mp huprenorphine base or an eguimolar Bmount afa

pharmaceutically acceptable salt thereof and provides g mean refease rate of

buprenmrphine of at least about 21 pg/ fr, or of from about 265 t0 about 35 uxihr or

from about 27 to about 32 ughr, anddar provides a nominal mean release rate o
S g g

buprenorphing of ahout 30 pe/br sver sbout 168 hours of administration; and

the fifth transdermal therapeutic systam provides a size ot said huprenorphine-
containing pressurs-sensitive adhbcsive layer providing the stea of release ranging
from about 16 em” to about 38 em? and contains an amount of said buprenorphine
from about 15 mg to about 32 mg buprenorphine base or an equ imolar amount ofa
pharmacsutically aceeptable salt thereot and provides & mean relvase rate of
buprenorphing of at least about 31 pa/hy, or of from ahout 36t about 43 pbr ot
fromm about 38 to about 42 uglhe, and/or provides a pominal mean refease tats of
buprenorphing of about 40 ge/hy ver about | &8 hours of adminisiration.

{012 The invention relates also 1o set of tratsdenmal therapeutic systems,

wherein:
the first transdermal therapeutic svstem provides 3 size-ofsaid buprenorphine-

containing pressure-sensitive adhesive layer providing the atea of release ranging
: gy ot s S 8 : S B At B T
fram about 1 om’ to about 4.5 o’ and contains an amount of said buprenarphing

from about 1 my 1o about 3.5 my buprenorphine base of an cquimphi amount ol 8
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pharmacsutically acceptable salt thereof and provides a mean releage rate of
buprenorphine of af least about 2 pg/hr, or of from sbout 2.5 to about 7.5 pgfhror
from abous 4 o about 6 we/hr, and/or provides a nominal mean releass rate of
buprenorphine of ahout § pe/hr over about 168 houss of administration; and

the secorud rransdermal therapeutic system provides a size of said huptenorphine-
containing pressure-sensitive adhesive layer providing the arca of release ranging
fromm about 3 o’ to gbinut 9 om® and vontains an amount of said buprencrphine from
abowt 3.5 nig to about 7 mg buprenorphite base of an squimolar amount ofa

pharmacenticatly acceptable salt thereof and provides a mean release tate of

buprenorphine of at least sbont & /by, ot of fromm about 8 1 about 12 ng'ly or fom

ahout 9 to zbout] | padhe, and/or provides a noninal mean release rate of

buprenorphine of about 10 uo/hs over about 158 bours of administration; and
the third ransdermal therapeutic system provides g size of said buprepotphine-
comtaining pressure-sensitive adhesive layer providing the ares of release ranging

o R S SR 0 2 ; e : : ; g L
from abaut & om’ o about 18 om® and contains an amount of said buprenorphine

pharmacsutically acceptable sali thereof und provides a mean release rate of
hupmmymhiﬁe:of at feast about £1 upfy, or of from about 15 16 abeut 2 Supghror
Srom ahout 17 to about 22 pahe, and/or provides a nominal mean reloase rafe of
buprenorohing of about 20 pg/he over about 168 hours of administtation and

the fourth transdennal therapeutic sysiem provides a sive of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging
S absut 17 om® o about 27 o’ and sontains an amount of said buprentephine
fram abowt 11.5 me to about 21 mg buprenotphine base of sy equimsiar amount of a
pharmaceutioally acseptable salt thereof and provides o mean release mfe of
buprenoryhine of at loast about 21 pgthr, or of om shout 26 to sbout 35 uglhror
from about 27 to about 32 pe/ty, and/or provides a nominal mean release rate of
buprenorphine of abiut 30 pg/hr Gver about 158 hours of adminisiration and

the fifth transdermal therapeutic system provides s size of said buprenorphine-

containing pressurs-sensitive adbesive layer providing the srea of release ranging
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Crom about 16 ¢’ to shaut 35 s’ and contains an amoant of said buprenorphine
From about 15 mg to abuut 28 my buprenorphine base or an equimolar amount ol
pharmaceutically aceepable salt thereof and provides a mean releasy rate of
buprenorphine of at teast about 31 g/, or of from about 36 to sbout 43 yg/w v

From about 38 to shout 42 pe/he, and/or provides a nomingl oeen feleage rate of
s B

: The iovention relates slso to set of differsnt transdernial therapeutic,

1001221

rberens

fhe First teansdermal therapsutic system provides a stze of said buprenorphine-

sontaining prevsure-sensitive adhesive layer oroviding the area of release tanging

i i . 5 e Z % Feayd b 13
tron shout 2.8 ero” to about 4 o’ anid confaing an amauot o said buprenorphine
o sbout | me to about 3 mug buprennrphine base or an equimolar amount of a

Ity asceptable satt thereof and provides & mean refease rate of

pﬁarmas: 21}
buprenorphing of at feast about 2 pg/y, ot of from sbout 2.5t sbous 1.8 pgfr or
from shout 4 ty sbout § pef, andior provides a nomunal mean refease rate of

168 hours of adrommistration; and

e second transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive fayer providing the area of release ranging
frorn shout § om’ to shoat 8 era’ and containg ap amuunt of suid bugrenorphine from

abet 3.3 g fo about § mg buprenorphine base or g equirnelar albosnt ol g

pharmaceusically ace
bugrenorphine of at lesst about 6 e/, or of run about 8 b sbout 12 pygs or friun
about © t aboutl | wa'br, andior provides & nominal mean selease aate of
buprenerphise of abous 16 pe/l over ahout 168 hours of administranon; aod

the S ransdermal therapoutic systers provides o size of sald buprennrphine.
containing pressurc-ssusitive adhesive fayer providing the areq of releass ranging
o shoutt 10 o o about 16 e’ and coutains an smount of said buprenotphine
frove ahout 6.5 me to aboot 11 me buprenorphive base oF an squintolir amount of @
phacmaseutically acceptable salt thereof and provides a mean releass rafe of

huprenorphing st st least sbout L pe/be, or of frove abiit 15 10 about 29 pgfin o
e ug/hr i
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from about 17 to about 22 pe/br, and/or provides a nominal mean relense oate of
buprenerphing of about 20 pgfhr over about 168 houes of sdministration; and

the fourth transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of relegse ranging
from about 17 emt’” to about 23 om’ and contains an amount of said buprenorphine
from about 11.5 mg to about 14 mg buprenorphine base or an equimolar amount of a
:Pharmaceut‘icaﬂy acceptable salt thereof and provides a mean release rate of
buprenorphine of at ieast about 21 pg/hr, or of from about 26 to about 35 pg/hror

frorn about 27 to about 32 pe/hr, and/or provides a nominal mean release rate of

buprenorphine of about 30 pg/hr over about 168 hours of administration; and

the fifth transdermal thampeutjic- system provides a size of said buprenorphine-

containing pressure-sensitive adhesive layer providing the area of release ranging
fram about 23.5 em? to about 32 cm’ and contains an amount of said buprenorphine
from about 15 mg to about 24 mg buprenorphive base or an equimolar amount of a
pharmaceutically acceptable salt thereof and provides a mean release rate of

buprenorphine of at least about 31 ug/hr, or of from about 36 to about 45 pg/hr or

' from about 38 to about 42 pg/hr, and/or provides a nominal mean release rate of

buprenorphine of about 40 pg/hr over about 168 hours of administration.

{00123] According to one aspect, the invention relates to a method of treating
pain in a patient wherein a patient is treated with one appropriately selected TTS
from a set of different transdermal therapeutic systems as described in the previous
paragf;s;_}hs,‘w;herai:x:

the first transdermal therapentic system provides a mean ALt of mors than 7.000
pihe/mi, preferably more than 8,000 pe hu/ml, or of from mors than 7.000 pehr/mi
to about 16,000 pehe/nd, or of from more than §,000 pehuimi to about 16,000
prhr/mi over ahout 168 hours of administration after a single-dose admintstation 0

a2 subject population; and

14,000 pg.hr/mi, preferably of more than 16,000 pobr/ml, or of rom more than

14,000 pe hr/ml to about 32,000 pg.hr/ml, or of from more than 16,000 pg.hr/ml o
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administration to a subject populstion; and

about 32,000 pohe/oyd over about 168 hours of administration after a single-dose
administeation 10 a subject population; and

the third fransdermal therapeutic system provides a mean AUCT of mote ihay 28,000
pehw/ml, preferably of more than 32,000 pg hr/ml or of from more than 28,000
pehr/mt to about 64,000 pg.lu/ml, or of from more than 32,000 palir/ml to about

64,000 pe.hr/m! over about 168 hours of administration after a single-dose

the fourth tranadermal therapentic systom provides a mean AUCESE Biore than

42 900 pa he/ml, preferably of more than 48,000 pe.he/ml, or of from more than
about 96,000 pe hr/od pyver about 168 hours of administration atter 2 single-dose
adusinistration to a subjsct population; and

phr/mi, preforably of wore than 64,000 pee/ml, or of from mere fhan 62,000

pg hr/mi to about 128,000 pe heimd, or of from more than 64,000 pehy/ml to about
128,000 pe hr/mi over about 168 hours of administration after a single-dose
administration to 3 subject population.

{ouiz4} Sccording to one aspect, the wvention relates to g method of
treatment described in the previous parsgraphs, wherein the trensdermal therapeutic
systemn provides a mean ALICE per area of release of more than 1,700 gg;_hr,/‘:zx}acnﬁ_
op of soore than 1900 ;;g;i'm’m;i-em% ot of more than 2,300 'gsg;hw’mi—amz over about
168 hours of adiministration aficr a single-duse administiation © 2 suhject population
or provides a mean AUCE per area of release of from more than 1,700 pghrimbenr
to about 5,000 pehriml-cm’, or of from more than 1,800 pihr/mbom’ 1o about 5,000
pehr/micm’, or of fom mure than 2,300 pzhe/mil-crm’ o about 5,000 pehr/mien’
over about 168 hours of administration after a single-dose admimistration 1o 2 subieet
population.

0125 According to one aspect, fhe nvention relates to @ method of
freatment described fo the previous paragruphs, wherein the transdermal therapautic

systermn provides ay arithmetic mean tmax of frony about 60 hr 1o about 120 b,
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preferably from about 66 hr 1o less than 10X hr, or from about 72 br to about 96 b

aher a single-dose administration fo a subjeet papalation.

METHUD OF MANLUFACIURE

{0013s] According to one further aspect, the nvention relates o a method of

i, providing a buprenorphine-confam
comprising

2

By a carhoxylic acid e g kevalinie acidy

ve adbiesive, sud

oY 4 polymer-based pressure-sensit
d) solvent (e.x., Heptans aud ethanol)
2 costing said buprenorphne-containing adhesive ixture or solution ona film

(8.2, po‘i_yaﬁh}xiene terephthalate filny in an aroount iy provide the desired dry

weight,

L3

drving said coated buprenorphine-containing adhesive mixture of sofution to
provide a buprenorphine-containig adhesive layer with the desired dry welght,
4, faminating ssid buprenorphine-containing adhesive layer to a backing layst

{e.p. Scotchpak 1220 from MO | rovide an buprenorphine-somaining self-
B 3 : 53

aihesive laver structing,

punching the individual systems from the buprenorphine-containing seft

adhiesivs laver strusture with the desired area ol release, and

5 optionally adhering to the nidividual systerms an active-fise selfadhesive
{ayer struchure comprising also 3 backing layer and an aclive agent-iree pressure-
semaitive adhesive laver and which is larger than the individual systems of
biiigre:ta(}:r;}hine«aeata,i;czii{g setfadhesive laver stointe,

Be1271 Inatep | of said merhod of smanulzcture praferably buprenomphing

base and levalinic acid are used and are suspended i sthanel and subsequently
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coniined with the polymer-based pressure-sensitive adhesive based on polysiloxane

in heptans to provide the buprenorphine-containing adhesive mixture or solution,

EXAMPLES

{1 28] The present invention will now be more fully described with reference
to the accompanying examples. It should be understood, however, that the following
description is illustrative only and should not be taken in any way as a restriction of
the invention.
16
EXAMPLE Y

[001291 The composition of the huprenorphine base-containing adhesive
solution is surnmarized in Table 1 below,

15 [saise) Table 1

Amtianit 7

'_Xng,mgiiem: {Trade Namg}

{ Buprenorphine base

§ Solids content of 7396 by weight
$(BIO-PBA 7-4301 Grov Dow Loming

v ; Healthcare)

i o-heptame ' L 2

52.14

{Total

{00131} It a stainless steel vessel 365 ke of buprenorphineg were suspendsd in
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polysiloxane adhesive in the form of a solution in n-heptane having a solids content

of 73% by weight and 2,87 kg of heptane were added. The mixture was stirred until

the buprenorphine base was fully dissolved, to give $2.14 kg of a buprenorphine-
containing adhesive solution with 7% of buprenorphine, with a solids content of 70%
(buprenorphine base-containing adhesive solution).

{01321 The buprenorphine base-containing adhesive solution was costed on
an adhesive polyorhylene terephthalate film (e.g., Scotchpak from 2M) using an
570 for 20

Erichsen soatee and the solvent was removed by drving at approximately 4

minutes. The enating thickness was chosen such that removal of the solvents resuls

in & conting weight of the mapiy layerof 128 s/ This resulte in e 10 % by
L _mr v é’! - Pl

weight of buprenorphing base and 1 0 % by weisht of levulinic said iy this matix

to provide the buprenorphine-containing selteadhesive 1aver stidtiure.

1081334 The individust systems (TTS) were then punched ftom the
51;??&%@1‘?@3{1@%{}tﬁmiﬁiﬂ 2 seif-adhesive layer structire, In specific embodiments a
TTS s deseribed above can be provided with a further self-adhesive laver of larger
surface area, preferably with rounded Comers, comprising a nressure-sensitive
adhssive matrix layer which is fres of active ingredient snd has a preferably skin-
colored backing layer. This is of advaniage wheo the 115, oo the basis of iy physical
propertiss alone, does not adhere sufficiently to the skin andior when the
buprenorphine-containing matrix layer. for the purpose of avuiding waste, bas
pronounced corners (square or rectangular shapes) The plasters are then punched vt

and sealad into poacbes ot the primary packaging material
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EXAMPLE 2

o134 The composition of the buprenarphing baxe-containing adhesive
solution s supunarized in Table 2 below,

1801235] Table 3

Ingredient {frade Wamzy

Touprenorphin base

I Levulinicacid

fR1 3G The process of masufaciure wagss deseribed for Example 1 The
coating thickness was also chngen such that femoval of the solventaresulic g

cnating welght of the tmatrix layer of 120 o/mi” and thus resulted in 10% by weizht
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EXAMEPLE 3

{1137 The compnsition of the buprenorphine base-containing adhesive

solution Bisutum d i Table 3 bedow.

5 (D013 Table 3

ks

ngredient (Trade Nama}

i Buprenot

L evelinge agid o 38

emmhepte 1 3946

- Solids contert of 74% by weight
 (BID-PSA 7-4201 from Duw Corning

1 Heaitheare)

[B139] The provess of manufacture was as described for Example 1. The
coating thickness was also chosen such that removal of the solvents resalts WA
10 vouting welsht of the miatrix layer of 120 glm’ and thus resutted in 10% hy weight

buprenorphing base and 10% by weight levulinic scid in this sodtrix layer.
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EXAMPLE 4

801481 The compoaitinn of the buprenorphine base-containing adhesive
solution is summarized In Table 4 below.

100141 Table 4

Ingredient (Trade Name}

“Buprenorphine base

ic acid

Ethanol

{ Palysiloxane adbiosive in n-heptane

....

{ Solids content of 74% by weight
L{BIO-PSA 74201 from Dow Coming
{ Healtheare)

j00142] The process of manufacture was as described for Example 1. The
coating thickness was also chosen such that rernoval of the solvents results ina
coating weight of the matrix laver of 120 o/m’ and thes resalied i 10% by waight

Buprsnotphine base and 7% by weight levalinic acid in this matix layer.
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COMPARATIVE EXAMPLER

{14} In Comparstive Exanuple 8, 2 transdermal therapettic system
comiprising an activessgent-frec skin contact layer on a buprenorphine-containing
malrix layer was prepared.

{00144} The composition of the buprenorphine base-containing adhesive
solution 1o summatized in Tahle Sa below and the composition of the active-agent

free skin contact fayer is summarized in Table 5b below.

{00145} Fable Sa

| {kz)
[Bomenorphie base | 042

[eviling acid - ‘ T b

| Qolids content of 74 % by weight
| (BIO-FSA 74201 from Dow Coming
{ Healtheare}

mheptane - s

e - T o
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{80145 Table S

 Ingredient {Trade Name)

(ke

: Polvacrylate Adhesive proparsd from 2o 1 3.69

 othyiheny! nerylate, vinyl acetate and 2~
| hydrosvethyl aoryiate o Ethylacetate
Solids content 30.5 %%

lm&i R - 5 : 533

{80147 Tn 2 stainless steel vessel, 0.42 kg of buprenorphing were suspended 1n

-y

kegota

0.56 ke of levulinic acid and 028 ke of ethanol. With stiering, 6.
polystlorane adhesive mthe fond of s solotion in n-heptang having a sclids vontent
of 74% by welght and 049 kg of heptane were added. The mixture was stirrad wntil
containing adhesive solution with 5.25% of buprenorphine, with a solids content of
70% (buprenorphing base-containing sdhesive sudution)

[oi4nt For the shin vontact laver, a polyaciylate adhesive prepared from n
ethythexyl acrylate, vyl acetate and 2-hydroxyethyl acrviate weore used. 3.69 kg of
& solution of this adbesive, with 8 solids content of 50.5%6 by weight, was admixed
with 1,64 ke of ethyl scetate, following homogenization resulting in 3 33kgof
active-apent-free polyactylate solution with # solids content of 35% (buprenorphine
hase-fros adhesive solution)

{0149] The buptenorphine base-sontaining adhesive solilion was costed on

an adbesive nolvethylene terephibalate fim (... Seotchpak from 3NV usiog s

Erichen coater ared the solvent was retnoved by drying at spproximately S0°C for
about 10 minutes 1o provide the buprenorphine base-containing maleiy fayer. The

costinge thickress was chosen such that removal of thesalvents results in g copting
o T
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the 7.5 % by weight of buprenorphine hase and 10 % by weight of levalinic acid i
b & § §

this buprenorphine bass-contuining matrix layer. The dried film was lamingted with

e baskine laver (e.g Sootchpak frome IMY
Y P St F4

{H150] The active-agsnt-free pulyacryiate adbesive sobition was tkewise
coated nate an adbesively treated it (the later profective fim to be removed before

the systerns are used) and the oraanic solvents were temoved to produse the skin

contact laver. The coating thickness of the rosulting skin sontuct fsyver ought to
ot ?33 < 2 E)

achesively treated film was then removed from the buprenorphine base-containing
sastrix laver produced frest, and the huprenorphine base-containing matrix fayer was
leminated anto the sKin soulact layer.

00151} The ndividual systame (TT5) were then prnched from the
baprenorphine-containing setfadhesive layer struchure, fnspesitic smbodimenis a

TTS as deseribed ahove can be provided with a further seifadhesive layer of larger

adbiesive matrix fayer which s free of active ingrediont and hax g preforably skins
colmred bavkiog laver. This is of advantage when fhe TS, unp the basis of s physical
properties aloue, does not sdbere sufticiently 1o the shin and/or when the
buprenorphine-containing mubrix laver, for the purpase of avoiding wasie, has
pronounced comners {square of rectanguiar shapesy. The plasters are then punched out

and sealed into pousches of the primaary packagin

¢ ragierial
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EXAMPLE &

{182} fn Example 6 the inviro releassg and the corresponding skin
permention rates of Examples 110 & Comparative Exaniple § and Norspan® were
deteriined byt vilre expotiments fn accordance with the UECD Guideline {adopied
April 13, 2004) carvied out with 2 8 ol Franz diffusion oxil. Split thicknese human

skin from cosmmetic surgenes {fermale breast, date of buth 1989) was used. A

1 to 4 and Comparative Example 5. and were each tested against diecuts of the
commercial product Norspan®, The concentrations of buprenorphine in the receptor
mediom o the Franz ool {(phosphate buffer solution pH 5.5 with 0.1% saiine axide as

antibacterielogical agent) at a temperature of 37 + 150 were micastrad. The resglis are

shown in Tables 6.1 10 6.8 and Figures | 10 4



100153 Table 6.1
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Table bl

ST
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time

- Comparative

Erxample§ .
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28.60

{10.19)

2637

..?2
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168




R

{60158]

Table 5.3

i

ey

o3
v

Mean non-comulative shin permeation rate |3

| Elapeed
fime |
(ar)

Semple |

oiaterval

Example
2

3

Example

- Example
o

f

@

(008

028
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Iy
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059

L3
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ey
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Tahle 6.4

i3-

gfg;gfcms?hr}' a=3 (Si})

Sample

fnterval

(b}

Comparative

Noerspan®

i

. :

§.40
(.10

16

(0.64)

il

338

(.81

}

173

15

331
(1.36)

2.44

(0.10

{09

144

102
(0.08)

.83

158

.74

{0.06)

892
.07

140
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[68157] Table 6.5

Mean non-cumulative skin permeation rate §ga;g;"s:mz~hr} n =3 (5D and

per area of relesse jug/hrg
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{68158} Table 5.5

| Mean non-cumulative skin permeation rate §gz;gismz~§:xi§
: w358 and

per ares of release [ua/hr

Tiapsed | Sampls | Areaof | Comp | Norspan®
time | jiza;‘&gwai? ?éf:%e | Example § | Avoiit
{hr} fhey ¢ 0 : relence

(25 em)

5L 3% L 3w

1875 | 45k | w7

24 1 L L um | A&
; e

0 1188 3880

18 | sm | 3s00
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Tahle 8.7
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Table 6.8

3 Exam;ﬂﬁ
1
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f Example 5
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EXAMPLEY

e In Example 7, a pharmacckinetic study i healthy adult male and
fornale subjects was conducted as part of a 2 stage, randomised, sper-label, single-
dose, A-part crogsover design phanmacokinetiv study {0 assess the pharmacokioetics
and potential of Example 1 TTS, Exarnple 2 TUS and Comparative Exarople 5 TTS
formulations for squivalence to the existing commercial praduct Bulrans®, also
known as Nowpan®,

[88162{ The study tregtrents were as follows;

Teas trosiments:
s Example | TES - the smount of buprenotphive base being 12 mg; the arcy of
release being 10 omy - applhied for 7 corgecutive davs,
»  Example 27015 - the anwunt of buprenorphine base being 12 oz, the area of

iod for 7 oonsscutive days,

release being 10 em’ ~ ap

*  Comparative Example § 178 - the amonnt of buprenorphine base bl b

'.'

g the avea of relesse bemg 14 o s apndisd for 7 cGusscutive dags,

he (ihe arnount of buprenorpitug base bemg

Reference treatment Bulrans® 20 upd
20 mg the avsa ot release belpg 25 e’y - applind for 7 conssoutive days.

o 3

BRIn3} The treatments wors sach wom over 8 T-day pe sriodl Bach subtett was
sandotrised to both the order, and TTS aite f the bustneniy 1o bo delivered tver the
study perfods,

1011164 As this study was conducted in healthy humean subjects, the opioid
antasonist naltrenone was co-administersd to reduce opiciderelaied adverse cvents.
30 mg nalexons were administered svith 100 mil of water every 12 hours beginning
213 hours prior to TTS application and contirming until 215 hours post-T1&

apphication.
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Sabject selection

Numberof subl ety

[00185] Tt was avticipated that approgimately 32 subjects would be

Vrandorm?ed it »mg; Tofthe fs“udy with 26 sué;g}e:: = taxg sted tiy complete stage | of

Seveering procedire

{0166} Sersening procedures were performed for all potential subjecis at g
seresning visit conducted within 21 days prior to the treatment phacs, e priorto
10 Day -1 of study period 1. The following evisluations were performed affer the subject

has sicoed the study specific consent form:

o Tuclusion/Bxelusion ariteriz

s Demopraphy {sex, date of birth, race) and Body resss index (BM}

v Modieal bistory (ineluding co anfivoation of elinibilty from the aubject’s
13 primary carg physiian}

« Physical examivation including height, weisht, and body mass index

e Hgematolgy {haemoglobin, rad biood eeli sourd, hacratoorit, platelets;

wWhits Blood cell count and differential {neutrophils, vmpbocyles, monoesytas,
sosinophils and basophils))

24 & Blood Cheraisiey (sodivum, calotom, potassign, bicarbonate, chlonds, trea,
. 2 *

mt‘eatinfna, wric noid wibanyn total pmiein aikai;ine yi&@sphatasm g}abukin‘,
fransterase, tolal bziimﬁbu}? -(i;‘if@»::t ﬁbiiim‘bin,. ;gi}uc;gs;ay inef:ganfie p.mg}gp};a&e,.
tactate debydrogenase, friglyveride and cholesternly

Urinalysis (s pecific gravity, pH, prstein, Ketone, oocult blond, glucose; and

b
23
)

additional microscopy analysis will be undertaken iWany sbnormalitics are
detected to analyse for red Binod sells, white blood cells, epithelial celis,

P

bacteria, caste, and crystais)
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Urine drugs of abuse {opiates, cocaine metabalites, barbiturates,
amphetamines, methadone, benzodiazepines, phencyeliding,

mgi’h'xmphe&mmm tricvelic antidepressants and connabinoids) and aleohol

%, Hepatigs B surface

antizen (HBsAg), Hepatitis C antibody
12-lead Electrocardicgsam (ECG)

Serum proguancy test for females of child-bearing potential

Vital signs (Pulse oximetry / oxygen suturation {Sp0y), supine respiration
rate, supine blood pressure, supine ;m}ga rate and oral temperature)

Medication histary and concomitant medications will also be recorded.

CRIEF I

s 7 Sabjeuts who met the following ciieria were included n the study,
1. Provide sritten informed consent.
2. Healthy male or fomale subjects aged 18 40 35 belusive.
9. Female subjects who are sexually active or beconie sexually setive must be
witling o nse hz;zhiy effortive methods of comraception throughout the stady.
method of birth control is defined as one which risulis i a
low imiure rafe (ie leas than 1%% per year) when used consisiently and
correctly such ag sterilisstion, implants, injectables, combined oral
sontraceptives. seme {UDs (Intranterine i}ew,ﬁ} or vasectomised pariner.
4 Femal sublects including those up 1o 1 year post-menopausal must have a
negative scrum preguancy est
5. Female subjerta who bave been post-menopausal fur > | year and have

slovated serum folliclestimulating hovmone (FSH) or are trealed with

hormons replacernent therapy (HRT).
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Male subjeets whi are willing to usg contraception with their parioers
throughout the study and for 10 days after completion of the study and agree
to inform the Investisaior if their parmer becomes pregnant during this time.
Body weight ranging from 33 to 100 ke and o BMI > 18 and 29

Healthy and free of significant abnormal findings as determined by medical
history, physical examination, vital signs, laboratory fexts and ECG.

Willing to eat all the food supplied throughout the shudy.

The subject's primary care physician bas sontioned within the last 12 moonths
that there 15 nothing in the subject’s medical bistory thut weuld preciude their
enrolment info a clinical study. '

Wil refrain from strengous exercise duting the entire study. They will pot
begin a new exercise program nor participate i any unusually stignuous

physical exertion.

Exclusion criteria

{06168] The following citeria excluded potential subjects from the study.

L
3

i

.
o

o

=

Female subjects who are prognant of lactating,
Any history of drug or alcohol abuse.

Any history of conditions that might interfere with drug absorption,

(distribution, metabolism of exerstion.

Use of apioid or opivid antagonist-containing medication in the past 30

Participation in 2 elivical drag study during the 90 days preceding the initial
dose in this study or participation in any other study during this study,

Any significant Hiness during the 4 weeks preceding entry inta this study,
A history of additional risk factors for Torsades de Pointes (c.g. heart
fuilure, hypokalaemia, personal or family history of long Q1 syndrome,

synsope, or family history of sudden death).

. Absormal cardiac conditions including any of the faliowing:



e (Te interval greater than 450 misec at sersening or at check-in before
first dosing,

e lncrease in O Tc of more than 60 msec above pre-doss values of cach
study period.

5 11 Uise of medication within 5 times the half*hite or minimum 14 days for

preseription madication or 7 days for over-he-countat prepurations

{inchuding vitamins, herbal andior mineral supplements), whichever s

fonger, befors the first dose of study weatment and during the study {with

the exception of the continued use of HRT and coptraceptive

g subjects taking oral sontraceptives containing CYP3A4 nhihitors suct
gestodene should be exchded as this may kad o elciated plasma

concentrations.

ansil the tast stady P sample has heen taken.
15 13, Weekly alcohol intake eseseding the cquivalent of 14 units/wesk for
females and 21 uniiniweek for malvs.

14, Consuroption of aleohuslic beverages within 48 hours betore study drug
administration. and refusal to abstain frony alcahol for the duration of the
study confinement sod For ar least 72 hours after the last naltiexone duse.

m 15. History of smoking within 45 days of study drug administration and refusal
to abstain from smoking during the study.

16. Blood ot blood products donated within 90 days prior o study drug.

administration or any time durios the study, except s required by this
protocol.

23 17, Postiive results of urise drug sercen, aleobol test, pregnancy test HBsAg,

related compeunds or any of the oxel

detailed in the Summary of Froduct Characteristics.
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19, Clinieally significant Wistory of allergic reaction to wound dressings af
slastoplast.

20. Subjects with taltoos oF agy dermatological disnrder at the froposed sites of
TS application, or with & history of sezemaoutancaus aFophy.

41, Subjocts who will not aliow bair 5 be removed at the proposed Tis
application sites which may prevent proper placement ofthe TTX.

53 Bofieal t allow their primary care physician to be Informed.
150189} Subjects reesting all the mclusion eriteris and sone of the exchision
eriteria were randomized foto the study.

Treatment phase progedures

SscTen

Havnd

180178} Randomisation was complsted once all iuciusion and sxchision
criteria are verified Randomisation order was determined on a cented randomisation

fist held at site {one bist per sie).

{00171 Subjects were randonused to the order of the treatnrents and the skin

1S application sites,

There are 4 possible 115 application sifes:

s [freloid region ol the non-dondnant ars
«  Distoid reginn of fhe dominant arm

= Right upper back

s Leftupper back

{heckan proverdures

7z Ou esch day prin: 1o freatment {e.g. Day -1 or Day 17) subjects were

o

checked in to the study unit. The following procedures wors undertsken:

& Roview of consent and elimhility
s+ Urine pregpancy test (Female subjects of chitd bearing potential onlv)
s Alcchol soreen (hy bresth tests and

x  Lirine drug sursen ms pat scresning visit
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Maltrexone HCL dosing
Adverse svents

Concomitant medications will be recorded.

Randomisation sceured ones b the suudy on Day <L

Study provedures

LRt The treatmant phase included study periods w

ith a single dose

application, The following procedures were undortaken in euch petiod:

8

Pre-dosing biochemistry (fasting) as per sorecning

TTS application

Vital siens (supine respiration rate, suping bood pressuse, supins pulss rate)
Bplh

Blood samples fur drug concentration measurements obtained pre-dose and at
pre-specified fimes throughout the durstion of the study for sach subject: s
was removed at 168 hours after TTS spplication: blvod draw must be
performed immediately prior to TT8 removal

17.lead UG (taken before cach TTS application, st 72, 120, sod 168 hours
afver sach TLS applivation in sach stusdy period and af the Post-Study
Medical)

Oiral fomperaturs was recorded at specified times throughout the study
Adverse events: resorded throughout the study on an ongoing basis whilet

confined by the study unit and through open questioning. Any recorded skin

reactions will alss be recorded a5 advarse events.

Concommitant medications: recorded ar Soreening and throughout the stady

duration
of TTS wemr assessments were rated fust after application and then at the
sams tiroe cach day of TES wear. TS observation assessments wore
performead just befure TS removal. Skin site reaction will be assessed 30

minafter TIN removall
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jB0E74] Whete more than one procedure was scheduled a the same Hime-

point, the following order of provedures was ideally foliowed:
+  BTDS blomd sample eollection within + § minules of scheduled sampling

time post dose. Fre-duse sample must be taken within the hour befiure study

2y

drug dosing

o Vital signs and BCOG (within = 15 minutes of scheduled ting)

s Pulse oximetry (within = 13 minotes of scheduled time)

& Skin teaction ssscsament at application site {within = § minutes of scheduied
time) |

10 o Diuration of TTS wear observations (within + 30 minutes of scheduled timed
o Observation of TTS at removal (within - 30 minutes ol scheduled Hmel
e Prod and Huids (start ime within & 30 minutes of scheduled Hime).

{00175) Throughout the Smudy Period when subjects had the TTR applied, they

wees atlowed to have a shower (oot bath) but they had 1o refrain fom washing, o

15  mubbingthesite of TES application, The subjects should atso refiin from shosvering

il the day after TTS spplication. The TTS was removed on the cighth day of the

Srudy Period following the blood dras at 164 hours after TTS application.

Washot periad

176} There was 3 mimdmum 10 day washout period between removal ol ong
20 TTS and applisation of another,
Confingment 10 the study wait
{6177 Subjocts were confined 1 the study unit fom Chedk-In onthe day
Satre study drog adounistration unti the fime that the 192 hour post- TN
application procedures wers complated. Subjests returned to thy unit fr the 2i6,
25 240, 284 and 288 howrs gﬁ@s&}s’:zzdy provedures and the Post-Study Medical. Buring

confinement fn the unit, subjests will teceive standardised meals:
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Pharmacpkinetic measyrenents

{80178} Bised samples for pharmacokinetis assessmenis were obtairad for
each subjest at predove and 41 2, 4, 8, 12, 16, 24, 36,48, o, 72, R4, 95, 108, 120,
144, 168, 169, 172, 176, 180, 1_92;, 216,240, 764 and 288 bowss post-118
application

foat i3 For sch sample, 4 mi of blood wers drawn into 4 ol tubes contamming

KzED"{A s;@mim, an amicaaguiaﬁt, S:‘am;éziés were centrifiiged swithin 30 minutes of

G4 15 m ’i‘:f;u@}, the piasma was

within ] Hogr {}’f ‘.(:fzrﬁemien,

{01186] Plasiia concentrations of analytes were quantifiad by liquid
chromatography - tandem mass spectromstric tethotdology (LC- MBEMS I using 3

previously validated as

i@ﬁiﬁi’g For each subgs,f.:i the following pharmacokd

s AUCH (peheim) ~ the araa under the plasma concenteation-time Curve Som
hour 1 fo the last measurabls plasma conventration, calcudated by the lincar
irapezoidal method;

s AUCINF (pghe/ml] - the area noder the plasma contetilra dton-tume sutve
extranolated to infiny, caleuiated using the forulg

Mm

AUCINE = ALt~ . where CLast s the last measurable plasma

concentration and LambdaZ is the apparent terminal phase rafe conxtant;
s Crax ipg/imb - the maximum observed plasma contentration;

= fmax (i) - the time to maxioum plasma sopcentration;

¢ Lambda? (Iho) < the agyatenﬁmi?miﬁ&‘é phase rate consiant, wheee LamabdaZ

is the magnitude of the slope of the lincar regr v of e log concentration

versus time profile during the terminal phase;
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s P27 () — the apparest plasng teendnal phase haltdits (whensver possible),
whers 1127 = (2) LambideZ.

gy Piasma concentration values buliw the level of quantitation wers st

o equal zevo for the analysis,

I00IRA ALIC vahies were naloulated nsimg the linaar frapezotdal methnd,

;;;;; £y

After reroval of the BTDS, whers possible. Lamsbdald vaiues wers astimiated using

those points determined 10 be in ti tertmingl loo-Hnear phase. 1122 v deteemined
frorg the ratio of u 210 LamhdaZ,
Tedividual Sebject Stopping Criterla
1901841 Subjects who met one of wawe of the following stopping critesia were
discontinued from the study:

s Markedly Abnormal Liver Function Tests ot Cromtivme ot

s £y aatoration §53% or lesg

e Inorease in QTc of niore than 60 wsec zbove pre-dose vatuss of sach study

period or Ul graater than 500 msec

s Serious adverse diug reaction

= Severe nauses and vomill

=

the TTS or discontinuation of the toflision
s Ayatoho blod pressurs (B 2 I3gmmbie
+  Heart rate (HR) > 140 bpm
o (ther BY and HR values and changes from haselie ifassvciated with

cardicvascular compromise.

Study Reatpietions

tns o

piinrs

BOIRS &s per the fnclusiondexelusion eriteris, subjects had fo be
sat all the foud supplied throughnut the study, Menus were standardised while
subjects are i the study anit The menus were the same foe sach study perind.

However, the menus for each day nesded not be identical, Subjects had fo conane



only the food given to them while it the unit. Food and water will be restricted as
follnws:
o Subjeets were given an evening mesl and suack following check-in to the
study unit on the day before dosing to be consumed »8 hours before dosing.

Sybjects received a tizht breakfast 1 hour before commcncoment of treatment.

fo e
@

There was free socess to drinking water throughout the day, except within 30
minutes before vital sign measurenients or commenceent of treatment. A
Yow fat luneh (<30% faty, dioner, and an evening snack were provided at 4,
10, and 14 hours after TTS application. Drinks of decafieinated tes or

16 decafivinated coffee wers supplied with meals.

o Meals were provided at the same time sach day (as on Day 1), Thero was free
sceess to deinking water and de-calfeinnted drinks throughout the day, except
within 30 minutes hefire vital sign measurements,

& Dreakiast will be sptional after all study procedures have been complated.

15 {00188 Subjects had te abstain from smoking within 45 days of study drug
administration and during the entire study. Subjects had to abstain from aleohol from
48 bours beture the fir

<t study drog administration until 72 hours after the last

naltrexone dose of the last study perid. Catfeine or xanthine containing food or

heveraues were not permitted during the study from check-in befors meatment, untl
20 after the last study pharmaeckinetic sample bas been taken.

Folow-Up Perjed

it ol Subjects that completed the treaiment phiase or who discontinued
treatment early were fotlowed up within 7 to 10 days after the Subject's last

visit/dose of study medication.

T
2y

Study Completion Procedures

[60188) Subjects that completed the Treatment Fhase carried out the foiowing

Completion/Discontinuation Visit prosedures:




10

.00 .

Subjects attended Post-Study Madical Visit 7 o0 days afier removal of

their last TTS if this was the last trentment received in the case of

completion/discontinuation from the study.

Safety was monitored and Post-Study Medical procedures were carried out

including the tollowmg:

o

o

Physieal sxamination inciuding weight measurement
Haematology (as for screening visit)

Blond chemistry (a8 Tor screening visity

Teinalysis (as for screening visit)

Serum prognancy test tor females of child bearing potential

12-lead BUG

Vital signs (supine respiration vate, supine blood pressure, supine
puise raie)

Pulse oxtroctry

Oral femperature

Review of adv

so events

Review of concomitant therapy,
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{1189] The results of this study sre shown in in Figure § and Tables 7.1 to
[00150]  Table 1.1

. 8E
" GeoMean®
log 5D

. eann

ek 1118
e
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Madln ] o613
Max® | 549076

BuTranes

raﬂg@ g

o

3068

0. (}OM

Pine ndmhcr of f;ubjectq with dam av aiidhk {nmbgem valugs
o Mle ‘n = ar xthmem s thes sum of all the values of Obsmvat*ens divided by

- %}\ staﬁdard ée ,
" ap = standard crror.
{2 Geohean = geometric mean; the mean of the log transtormed data

standard deviation of the lop wansformed data
ctandard error of the lon transformed data

i HMm munimum value,

{1 ndodian = middle value when the tist of valuss fs ranked.
1 Max = maximum value.
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pupuianca) Cmupmamw Ezmapie 5 TT
1o BuTmos® {26 mza, 25 uin }

mcters (full analysis ,
75 m&,, 15 oo’} relative
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Max

tn=w numbei of suby
17 Mean = arithunetic mzan; the sm sf ai t‘w waium df oitvsenam
divided by the tomal nunber of observations,
e %ma:iarci &ew:a‘smn
5'dISF {

nmwm Vdiue
éle ‘vaiim whernthe listof values is rapked

: 1\.& Wnos a;xg*iambk

jonigz] Table 7.3

megﬂﬂ v Emmgﬁe 2 : (“ mmmﬁve v Ba”‘{‘mm@: i
s : Tl  Example 3 ‘

L EES

3690.49 ese | 16 53




{00193} Tabke 7.4

Sul mmari' of mix 4 mi)dc:i“ for pharm
ALCINE (full analysis populs tfm‘ ) ’E ;

Bu'i“ram
i’aan‘ﬁ
| BuTrans® | Ratm | 9@%
. (‘mf’{iem&,
?5“ 95
qavu kS 5

linear modei with tf@mne ;
ibieet wxﬁam se{;ue:mc., as ramic\m

© Least square mes
- lincarscale,
i “T\'Zuﬁ b@r of wll?‘jﬁ«}ts withidata for hoth Pxample | and BuTwns® availabie.




{60194 Table 7.5

L% \’imﬁ

in Emmgy&e? | Bulrans® | Ra;é;‘m 2095

\ Tis . Fxampel2 | Copfidesce
’ TS | Interval {56}

Balrany® {

L6903, 90.86]

28 {}21 (*S

3‘1.(}1.1'5},\44




[00153] Table 7.6

Summary of mixed model® for pharmacokinetic parameters Cmax, AUCE, and
AUCINF {full analvsis population): Lom
relative to Bulrar

in'i Comp. | BuTraws® | Ratlp Comp. | A

- Pxamples - HExampelS | Confiden

s Ty
:  BuTran

26| 27403 | 34RO

1agl 603796 | 418l

210 2A782T | Al46021

| # Data analysed using & mixed effects linear mode! with treatont, setuad

| sequence and period as fixed effects aud subiect within sequence as random

- effect. The snalyses only cor sider subjects who completed both pericds of the
| espective treatment copparison.

| U pust sguare mean; back-transformed from log seale to linear scale.

L © { anst square mean; back-transfotmed from differcnce on log seale fo Fatio on
- linear seale.

I umber of subjects with data for both Comparative Example 5 TTS and

| BuTrans® available.

| ® oquivalent to xelative Umax ratin
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{198 Table 7.9

Sumeary of mixed model® for pharmacokinetic parameter 127l analysig
populstieny: Comparative Eagmple 3 TIN{6.75 mp) relative to Butoas® (2
meg)

1.8 Mesn®

v Comp. | Bulrams® | Comp. | S0

| Exampled | i Example 5 Confidence
Tis f Tis- i Teterval

. Bufrons®

ez ol s2e4 | 4259 L 10 L 032, 19.78)

{8 Dars analysed using 3 misad effects ne dth reatoient, seiuat

| ssquence and period as Gxed offeets and subject within sequence 4 random
i offiet The analyses oaly o der subjocts wha sompleted both pertods ol the
| respective trsatment comparison. '

| B Ypast square mean.

¢ Number of subjects with daty for both Comparative Exaopie 8 1S and

| Bulrans® available.

{199} Tahle 7.18
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nlasnia soncentrations for Example 2 TT8
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{0200 Arinereass of about 36 % in plasma concentrations for Bxamaple 2
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ronder the 115 bicequivalent to Bulrame® (20 mg

cm‘*), also koown as Norspan®, in g single dosg study,
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L TTS wonld ot Bo expected to render the TT5

Comparartive Exarople 3

gee of about 50 % o plasios concenirations for

bioequivalent to BuTrans® (1 g/ 25 o’ Y. also known as Norspan®, in a single

dose study.
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i Tranadermal therapeutic system for the transdermal administration ef

buprenorphine, comprising a buprennrphine-containing selfadhesive faver structure

e 41

comprising

A} a buprenorphine-impermeabls backing layer, and

Buprenotpline-impermesble backing layer, the sibeeive layer comprising

a3 at least one polymer sased pressure-sensiiive adbesive,

o
oo

B) an analeesically effective amount of buprenorphine base o1 2
: 2 f -

pharmasenticatly ackepiable salt thereof, and

¢} 3 carboxylie avid selecied from the group sonsisiing of oleic acid,

noleic seid, lnolenic acid, levalinic seid and mixiures thersolman

antount sutticient so that <aid anslzesicatly effoctive amount of
15 buprenorphine is solubilized therein o form a mixtors, and the
carboxylic acid buprenorphine mixture forms dispersed deposiis in the

said pressure-sppsitive adhesive,

wherein said bupronnrphine coptaining pressurc-sensitive adbesive laver is the skin
contact fayer.

24
2 Transdermal therapeutic system in accordanes with fem 1, wherein said

buprenorphine is present in the form of buprenorphine base.

3 Transdermal therapeatic system i accurdunce with trem 1, whetein said

3
G

carboxylic acid &8 tevidinic acid
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4. Transdermal therapeutic system in aceordance with ftem 1, wherein said
buprenorphine is present in the form of buprenorphine base and said carhoxylic acid
& levolinic acid,

5. Transdermial therapentic systam in acenrdance with Bem 1, wheretn said

polvimar-based prossure-sensitive adhiesive is bused on polysilexanes or

poivisnbutylenes.

5. Trapsdermul therapeutic syster in ascordanee with em § wherein said
polymer-based pressure-sensitive adhesive is based on polysilovanes,
7. Traosdermal therapeutic system n aceordance with ftem 1, wherein said

buprenorphing is prasent in the forow of ‘buprenorphing base, said carboxyiic acid s

levulinic acid and the polymer-based pressy recasastiive adhesive is based on

% Transdormal therapeutic systesa in accordance with any enc of oo Hto 7,
the amount of said buprenorphine contained in the ransdonnal therapautic syskaim

ranging from

ahout 1 me fo about 4 my buprenorphine base of an squimolar amount ot a

pharmaseutically scueptable sait thereot, or

about 3.5 me 1o about 8 rog buprenorpbine bass e an cayimolar amount otz
pharmacsutically aceeptable salt thersof, or

shout 6.5

pharmaceatically acee

mg to about 16 mg huprenorpline Base o an squimelar amount oia

able salt thereotl of

about 115 mig to about 24 rop buprenorphine base oran equimolar amotnt ofa
hasmacentically acoeptable salt therenf, or
about 15 mg to sbout 32 mg buprenorphinie base o7 an squimolar amount ofa

pharmacsutically acoeptuble salt thereol
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9, Transdermal therapentic system in aceordance with item 8, the amount of said
buprevorphine contained in the transdermal therapeutic systens ranging from

about 1 iy to ahout 3.5 mg buprenorphine base or an equimolar amount of &
phatmaceutically acceptable salt thereof, or

about 3.5 my to abiout 7 mg buprenorphine base or an squimalar amount ofa

pharmacsutically aceeptable salt thereot, ot

about 6.5 mg 1o about 14 mg buprenorphine base or an equimolar amount of &
pharmaseutically acceptable salt thersof, or

about 1 1.3 mg to about 21 mg buprenarphing baes or an eguimolar amount of
pharpaceutically avesptable sali theecof, ot

about 15 mg o about 28 mg buprenorphine hase or an equimelar amount of ¢

16, Transdermal therapentic systern in apcrrdance with item 8, the smount of said
huprenarphing soutained in the transdermal therapeutic system ranzing from

about 1 mg to about 3 me buprenorphine bass ot an equimolar amount af g
phartnaceutically acceptable salt thareof, or

about 3.5 me to about & mu buprensephine base or an squimolar amount of &

pharmacsatically acceptable sait thereof, or
abowt 6.5 g toabout 1img buprenorphing base or an equimuilar amount ofa
pharmacentically acceptable salt thereof, o

about 11.5 my to about 14 my buprenorpbine base o an equimolar amount ofa

about 15 mg to about 24 mg buprenorphine base or ap equisiolar amount ofa

pharmaceatically acceptable salt thercof.

11, Transderowl therapeutio system in accordance with any.cne of ens

1 to 10, the size of said buprenorphine-containing pressure-sensitive adhesive tayer
providing the area of release ranging from

about | om’ to about 4.8 am’, ot

about 3 omC to about 8.5 omy,
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s e e
shout & em to gbout 19 om’,
about 12 cm® to about 28.5 am’, ot
about 16 cut to about 38 o,

12, Transdermal therapeutic system tn accordance with ftem | 1, the sivs of sard

release ranging from

about 1 il to about 4.5 Cm,z, .
about 3 ey’ fo about 9 cor’,
about 6 cm” to about 18 em”,
about 12 i to about 27 ont, o

ahout 16 o’ to about 35 e’

13 Transdermal therapentic sysiem in accordance with iters 11, the size of said

bupreporphing-containing pressure sensitive sdhesive laver providing the area of

reloase ranghig from

Lo

R : : o
about 2.5 om’ 1o about 4 em,

about 5 em’ to about B ont’s
about 10 e’ to shout 16 e’

8 ' - 24
about 17 em? 1o abour 23 em ot

Shoul 3.8 e’ to about 32 cm’

14, Transdermal therapentic system in acoondance with ang ooe of tems
1% 7. the size of said buprenotphine-containing pressure-sensitive adbesive layer

providing the area of reloase ranging from about | ot to about 4.8 cm” and the

A

amount of sxid buprenorphine contained in the transdernal therapeutic system
rangine from
about 1 me to abuut 4 mg buprenorphine base of an equimolar amount ofa

pharmaceutically scceptably salf thereofl
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(5. Transdermal sherapeatic system in secordanes with any doe of items

ranging from

about 3.9 mu to about 8 my buprenorphine base or an equimolar amount of a
pharmacentically acveptable salt theteof,

16 Transderpal therapeutic system i aceordance with any one of fems

L io 7. the size ()-fisjaid,'_b';:‘;pg‘ag{gzﬁ?ﬁ;ﬁ;{}@nﬁﬁ}i‘éaiﬂ in_g"pmssuresse,ﬂsifif\ia adfiestve Ea;yer-
providing the area af release rangiog from about & cmz to ahout 19 z:m’*i and the
soount obsaid hﬁpf&imr}}hiﬁe containad in the sansdermal thevapeutic sysien
tanging fom

about 6.5 me to about 16 mg huprenorbine base of an gqubmclar amountof g

sharmaceutically acceptable salt thereof.

17, Transdermal therapeutlc system in accordance with any one of iterns

Pto 7oshe size of said bugz-mmf;}hi?ﬂs—c,@ntaining pressure-sensitive adhesive laver

praviding the srea of releass ranging from about 12 ot o about 18 Sem and the
amount of said buprenorphine contained i the transdermat thempeutic syshem
ranging fror

sbout 11.3 mg to about 24 mg b@pv@zammhir{é base or an equimolar amount ofa

pharmaceutically acceptable salt thareot

18 Transdermal therapsutic syvten in accordance with any one of fems

1t 7. the xize of said buprenorphine-containing pressure-sensitive adhesive laver
providing the area of release ranging from sbout 16 em? 1w about 38 e, and the
snount ofisaid ibzs:;}r'jezi&}mhim'm}ﬁained in the transdermal therapautic systens

ranging Gom
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about 15 mg to about 32 mg buprenorphine base of an equimolar amount afa

pharmaceutically acceptable salt thercofl

19, Transdermial therapautic svstem in scvordance with any one of fisms
1 to 7. the size of said buprenorphing-covtaining pressure-sensitive adhesive layer
providing the area of release ranging from about | em” to about £.5 em’ and the

amount of said buprenorphine contained in the transdermal therapeatic systern

ranging from

about | mis to about 3.8 mg buprenorphine base ot an cquimplar amount of 8

pharmaceuticnily z@c;«;_epmhié. salt thersof

20, Transdermal therspeatic systerm in accordance with any one of ieins

Lt 7, the size of said buprenorphine-containing pressurc-sensitive adhesive faver

; o “ Cipnnoi e T : 7 B
providing the srea of release ranging from about 3 cov 1o about Sem . aod the

amovnt of said buprenorphine contained in the transdermal therapeutic system
ranging from

about 3.5 me to about 7 mg bupresorpbine base or an enuimolar amouni ot a
pharmaceutivally acceptable salt thereol

21, Transdsomal therapsutic systenyin aceonrdance with any ong of flems

1t 7, the size of said Emprgmmhéz:se«comaizﬁﬁg reessure-sensitive adhesve layer
providing the area of release moging from about e to about 18 sm” and the
amount of said buprencrpbine contained in the tansdennal therapeutic systom
ranging from

about 6.5 sz to about 14 mg buprenorphine base or an squimelar amount ofa

harmacoutically accepiablc salt thersoll
P 3 k :

22, Transdermal therapeutic system in accordance with any oneofitems
{ to 7. the size of sald buprenorphine-coniaining prossure-sensitive adbesive layer

e gk i Ly N ERUTURR e S R RS0 5 e i1
providing the ares of refease ranging from about 12 am” 10 about 27 em and the
2 i) gl i
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amount of said buprenorphine contained in the transdermal therapeutic system
ranglag from
about 115 mg to abrt 21 mp huprenarphine base or an equirtolar amount of 8

pharmaseutizally acceptable salt thereof,

23, Transdermal therapeutic system in accordance with any one of items

| to 7, the size of said buprenorphine-containing pressure-sensitive adhesive layer
providing the area of release ranging from about 16 cm’ to about 35 em?, and the
amount of said buprenorphine contained in the fransdermal therapeutic system
ranging from

about 13 mg to about 28 mig buprenorphine base or an equimolar amount ot a

pharmaceutically accepiable salt thereoll

24, Transdermal therapeutic system in accordance with any one of items

1t 7, the size of said huprenorphine-containing pressure-sensitivs hiesive laver

praviding the area of release ranging from about 2.5 em’ to about 4 cm” and the
amount of said buprenorphine contained in the transdermal therapeutic system
ranging from

about | mg to about 3 mg buprenorphine base or an equimolar amount ofa

pharmasentically acceptable salt thereol.

25 Transdermal therapeutic system in avcordance with any one of ftems

1 86 7. the size of said buprenorphine-contaiming nressurs-sensitive adhesive layer
providing the area of release ranging from about 5 ém’ 1o about Sem{ and iy
smount of said buprenorphine contained in the pransdenmal thevapeutic system
ranging from

aboit 3.5 me toshout 6 mig Luprenarphine base or an equimolar smound ofa

pharmacsutically aceeptable salt thercol

76, Transdermal therapeutic sysiem i accordance with any vne of items
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1t 7. the size of said buprenorphine-tontaining pressure-sensitive adhesive layer
providing the area of reloase tanging fown about 10 o’ to about 16 s’ and the
amount of said buprenorphine contained irothe transdered therapsutiv sysiam
ranging fron

about 6.5 me to about 1 mg buprenorphine base or an equinwlar smount of 2

pharmaceutically aoveptable salt thereof.

97 Transdermal therapeutic system in accordance with any one of items

1 to 7, the size of said buprenorphine-containing pressure-sensitive adhesive layer

providing the area of release ranging from about 17 om’ to about 23 em’, and the
P & £ig

amount of said buprenorphine contained i the transdevoal therapeutic system

ranging from

5 myz to about 14 rap buprenorphine base ot an equino ar atmoug ol a

phaemaceutically acceptable salt theteof.

28 iransdermal therapeutic Sysien in aceordance with any one of twms

110 7, the size of said buptenorphine-cont:

ng prassure-sensitive adhosive layer

amoant of said buprenorphine vontained in the

rangny fom
abont 15 me o about 24 mz buaprenorphins bass ot an aquimoiar amount of a

y acceptable salt thersof,

35 Transdermal therapeutic system in acenrdance with any one of flems 1 to

the amount of suid buprenorphine contained in the transdermal therapentic sys

canging from sbout about 1 me to about 4 mg buprenorphine base or an equimolar

38, the amount of

30, Transdermal thecapeutic systew in sccordance with item

said buprenorphine contained in the transdermal therapeutic system ranging from



oot
Ay

et
(o4

109~

about | mz 1o gbout 3.5 miz buprenorphine base or an equimoler amount ofa

pharmaceutically acceptable sali thereof,

41, Transdermal therapentic system in accordansce with Hem 29, the amount of

said buprenorphine contained 1o the transdermal therapeutic system ranging from

about | fug to about 3 mg buprenorphune hase or an equirclar amount of g

oharmaceutically acveptable salt therecd.

33 Transdermal therapeutic syatem io accordance with any one of Bams

¥

2910 31, the size ol said huprenorphine-coniaining pressure-sensitive adhesive layer

providing the area of release ranging fom about | em’ to about 4.8 em’,

1%, Transdermal therapeutis syatem in acerrdance with item 32, the stee of said

i 5 3 s = B
selease ranging from about 1 em to about 4.5 em -
44, Transdermial therapeutic system in accordance with e 32, the size of said

bupmmrphinehwntaining press_uz:e~sensiﬁve adhesive layer providing the areqof

telease vanging tom about 2.5 em to about 4 om’,

335, Transdermal therapeutic systom in aceordance with any one of tems 14, 19,

than 7,000 pe Br/ml over about 168 hours of administration after a single-dose

administration to # subject population.

56 Teansdermal therapeutic system in accordance with e 33, said tranadermal
therapeutic syslem providing a mean AUCtof mors thap 8,000 pe b/l over about
168 hours of adminisation after a single-dose administration f 4 subrect

population.
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17, Transdermal therapeutic systen: in accordance with ftemn 33, said transdermal
therapeutic system providing a mean AUCE of from more than 3,000 pe.h/mlto

sbout 16,000 peht/ml over about 168 hours of administration after a single-dosg

administration to a subject population.

3% Transdermal therapeutic system in actordance with any e of fterns 14, 13

24, or 29t 37, whersin the transdermal therapeutic system provides a nominsl trean

selense rate afabout 5 ye/hr over about 168 bours of administration,

39 Transdermal therapeutic sysiem in accordance with any one of tems 14, 19,
24, or 29 to 37, wherein the transdermal therapeutic system provides a mean release
rate ranging from about 2.5 to about 7.5 pg/hr over about 168 oy of

aschminiatration,

40, Transdermal therapeutic systern sccordance with any one of itens 14, 19,

and wherein the transdermal therapeutic syster when tested in @ comparative clinical
sudy is biosquivalent fo the commercial product BuTrans® having an area of release
of6.25 e’

41, Transdermal thesapeutic system in accordance with any one of ftlems ! to 7,
the amount of suid buprencrpbine somiained in the ansdermal therapeutic systom
ranging from gbout 3.5 g 1o about § mg buprenarphine base ot an cquimolar

amount of a pharmaceutically acceptable salt thereof.

43,  Transdermal therapeutic system i accordance with ftem 41, the amount of

about 3.5 mg to sbowt 7 mg buprenorphing base of 30 equimolar amount of a

pharmaseutically acceptable salt thereof.
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43, Transdermal therapeutic system in accordanes with lem 4l the ammout of

em ranging frian

said buprenorphine contained in the tr
about 3.5 mig to about 6 mip buprenorphine base tr an egiimolar amount of g

pharmuceutically seceptable salt thereof.

44 Transdermal therapeutic system tn sccordance with any one ot tems 4l tc 43,

the size of said huprennrphine-containing pressurc-sensitive adhesive layer providing

the aren of telease ranging from about 3 omy o about 9.5 et

45 Transdermal therapeutic systent in accordance with item 44, the size of said

buprenorphine-containing prossure-sensitive adhesive fayer providing the areg of

ralease ranging from about 3 o to sbout o

46, Treansdeomal therapeutic systeny in aceordance with ttem 44 the size of snd

buprenorphine-coniatning pressurc-sensitive adhesive laver providing thie area of
R o N PRy 2

telorse ranging from about S cm o sbout S oy

47, Trensdermal therapeutic sysiem in acoordance with any one of items 15, 20,

25, or 41 to 46, sutd ransdermal therapeatic system providing 2 ravan AUCE of more

4% Transdermal therapeutic system in accordanoe with ftem 47, said trabsdornnl
herapeutic system providing a mean AUCH of mue than 16,000 pe hriml over about
168 hoass of administation after a single-dose adminisiration to a subject

populatioay

49 Teassdermal therapeutic system in aceordance with iteq: 47, said ransdermal
therapeutic svsiem providing @ mean AUCEof from mene than 16,000 pghrml
abaut 32,000 pe b/mi over sbout 168 hours of administration after 2 smelesdose

administration to 2 subject population.
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50, Tranedermnal therapeutic system in accordante with any one of itams 13, 28,

3

26, or 41 0 49, wherein the tmsdermal therapeutio system provides a nomingl mear

release rate of about 10 wa/hy over about 168 hours of adminisiration,

21 Transdermal therapsutic system in sconrdance with any one of iteats 15,26,

5, v 41 1o 49, wherein the transdermal therapeytic systom provides a mean refease

rate ranging from about 8 to about 12 ug/br over sbout | 68 hours of adoinistration,

52 Travsdermal therapeutic system in accordance with any wne of ifems 15, 20,

25, 0r 41 to 51, wherein buprenarphine is prosent i the form of buprenorpline base

study is bioequivalent to the commercial product BuTrane® having an area of relense

) oo 5
ofilZ Semy

53, Trawsdsrmal therapsutic system in secordance with any one of fiems 116 7,

T

e

ranging from about 6.5 mg to about 16 g buprenorphine base or as equimolar

amiount of 2 pharmaceutioally soceptable salt thereok

54, Teansdermal therapeutic system in accordancs with item 53, the armountof
said bupreasphine contained in the feansdermal therapeutic system ranging fom
sbout 6.5 my o about 14 mg buprenorphing hass ot an equimolar amount of 2

pharmaceutically acceptable salt thereaf.

$5. Transdermal therapeutic systom inaccordance with ftem 33, the amount of

ssid huprenorphine contained in the transdesmal therapentic sys
about 6.3 mgto about 11 my buprenorphing base of an equimolar amount of a

ghanmeeuﬁesiiy acoeptable salt thereot.

56, Tronsdermal therapeutis systom in avcordance with any one of dems
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5% by 55, the size of said buprengrphine-containing pressure-sensitive adhesive layer

providing the arsa of release mnging from about & e to abont 13 om’,

57, Transdermal therapeatic system in aceordanse with item 56, the stze of said
buprenorphine-containing pressure-sensitive adhesive laver groviding the area of

releqse ranging from about b om” fo sbout 1 Beoy

S8 Transdermal thernpeutic sysiem i aconrdance with ftern 36, the size of said

buprenorphine-containing pressurc-sonsitive adhesive laver providing the avea of

release ranging from about 10 om” to about 16 e

99 Tranadermal therapeutio systeniin acsordance swith any one of ffems 16, 21,

6.0t 33 o 38, said fransdermal sherapeutic system providing a mean Al otoors

than 28,000 pe hr/ml over about 168 hows of administration afler a single-dise

administration 1o 2 subjest population.

&1 Transdermsl therapeutic systomn in accordance wilh fem 38, said transdermal

therapeutic sustem providing a mesn ALICE of more than 32,000 pe tu/ml over abiot

168 hours of administrativn after 2 single-dove administration to 2 subject

populatiog.
61, Transdermal therapentic system in secordance with ftem 59, said transdernal

therapeutic system providing & sienn AV of feoro more than 32008 ;3g.‘h-r;fmi o

abwaut 64,000 pa.briotl over about 168 hours of administration after a singledose

administration to 2 suhject population,

&2 Transdermal therapentic system in accordancs with any one of ten 1o, 21,

26, 0r 53 tn 61, wherein the transderal therapsutic system provides a nominal mean

celonse tate of about 20 po/hr over about 165 hours of administration.
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53 Transdermal theraneutio system i accordancs with any one of ftems 1, 21,

28, ot 53 10 61, wherein the transdermal theeapeutic system provides a mean selease

rate ranging from about 13 to about 25 ug/hr over about 168 fiours of sdministeatine.

64, Trapsdermal therapentic sysiem in scsordance with any one of oms 16, 21
26, o 53 1o 63, whersin buprenorphing is present in the form of boprenarphing base
and whereln the transdermal therapentic svstem when fested in g comiparative clinical
study is hiesquivalent to the sommercial product Bulrans® havine an area Gi releasg

SRS s

45 Transdermal therapeutic system in ascordunte with anvione ofitems Lo 7,
the ambunt of sald bupeenorphine contained in the sranadermal therapeutic systent
ranging froos about 11,5 m to about 24 mg buptenotphing base or an eqiinolar
amannt of 3 phartaccutically ateeptable salt ﬂ”e%‘aot

86 Transdermal theraprutic system in accordanee with item 83, the amount af

67
said buprenorphine contained in the transdermal therapontic systom ranging from

about §1.5 mz o sbout 14 me buprsnorpbise base or an aqﬁimglw ameonpt oy

sharaceutivally scceptable sait thereof.

68 Transdermal therapeutic system in accordanue with any one of ftems

55 to 67, the sive of sald huprepotphing-contain

B : i i : i R S S 2
providing the aren of relense ranging from cboul 12 omt W about 28,3 e
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§9.  Transdermal therapeutic system in accordance with item 68, the size of said
buprenorphine-containing pressure-sensitive adbesive layer providing the ares of

release ranging from about 12 om” {0 about 27 ca.

70, Transdermal therapeutic system in aceordanve with ltery 68, the size of said
buprenorphine-containing pressure-sensitive adhesive layer providing the area of

retense ranging from about 17 cm® to about 23 eny’.

71, Transdermal therapeutic system in accordance with any one of ftems 17, 22,
27, 01 65 to 70, said transdermal therapeutio system providing 8 mean AUCH of more

thian 42,000 pe he/ml over about 168 hours of administration after a single-dose

admintitration to 3 subject population.

P

72, Tranadermal therapeutic system o accordanse with ftem 71, said transdermal
therapetic system providing a mean AUCH of mors thap 45,000 pghrnd over about
168 hours of administration after 2 single~-dose administration to 2 subject

poputation,

73, Transdermal therapeutiv systerm in accordance with item 71, said transdermal
therapeutic system providing a mean AUCK ot from more than 48,000 pghvmi to
about 96,000 pe.be/ml aver about 168 hours of administration after a single-dose

administration o 3 subject population.

74, Transdermal therapeutic system in secordance with any one of ttems 17,22,
27, or 65 to 73, wherein the sransdermal therapeutic sysicm provides § nomual mean

ralease rate of about 30 po/hr over about 168 hours of adminisitation.

75, Traosdermal therapentic system i agcordance with any one of itvms 17, 22

27, ot 6% to 72, wherain the mansdermal therapeutic system provides a mesn release

rate ranging from about 26 to about 3% we/hr over about 168 hours of adminisiration.



76 Teansdermal therapeutic system in accordance with any one of ltems 1 to 7,
the groount of sakd buprenorphine contained in the transdermal therapeutic sysiem
mnzing from abont 15 mg to about 37 mig buprenarg hine base oran squimolsr

£ bgond ] & i ¥

amount of a pharreaceutically acceptable salt therend

7. Transdermal therapeutic system in accordance with item 76, the amount of

said buprenorphing contained in the transdermal therapeutic system ran

about 15 me fo abrut 28 mz buprenorphine base or an equimadar amount ofa

sharntaceutically asceptable salt thereot.
8 Pras

7§ Transdermal therapeutic sysiem in accordance with ftem 76, the mnount of
said buprenotphine contained in the tranadermal therapeutic syStem ranging from
about 15 mg to shout 24 mg buprenorphine base or ap equimolar amount ofa

pharmaceutivally seceptable salt thereofl

76, Transdermal therapeytic system i accordance with aoy one of e
76 to 78, the size of sald buprenorphine-containing pressure-sensitive adbesive layer
providing the ares of relesse ranging from about 16 em® 1o about 38 em

20 80 Transdermal thergpentic system in aceerdance withoitem 79, the size of said
buprenorphine-contuiniog prossure- sepsitive adhesive layer providing the area of

ralense ranging from about 16 ¢m to dhout 33 cov.

81, Teansdermal therapeutic system in actordance with iter 79, the size of said

By
L

busteriorline-containing pressure-sensitive adhesive layer providing the area of
i : & YT &

L i 3 oy g cod S DR T 2
release ranging from about 23.5 oo to about 32 an

87 Transdesal therapeutic system in accordance with any one of fteme 18235

2% or 76 10 81, said transdermal thergpeutic sysiem providing a mean AUCE of more

s
=2

than 62,000 pe hrimi over about 168 houes of administration after o sinple-dose

administration to 2 subject population.
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83,  Transdersial therapeutic system in accordanee with flem 8%, said transdermal
therapeutic system providing a mean AUCE of mure than 64,000 pe he/ml over about

population.

84, Transdereral therapeutio systen it accordance with item 82, sald iwansdermal
therapeutic sysiera providing a mean AUCH of from more than 64,000 pg.ﬁm"miﬁ- w
about 128,000 pebr/mi over about 168 howrs of administeation afler g single-dose
administration to a subject population.

%5 Transdermal therapeutic systen in accordance with any one of ftens 18, 23,
7% or 76 to 84, wherein the transdernial therapeutic system provides a nominal fzan

relesss rate o about 40 pethr over about |68 hours of administration.

85, Transdermal thetapentic systerm in aconrdance with any one of teas 18, 23

28, 0r 76 1y 84, wherein the transdermal therapeutic System provides a mean relense

rate ranging from about 36 to about 45 pa/hr over about 163 hours of administeation.

%7 Tronsdermal thempeutic sysierm in geeordance with any ong gfsemsil ol BB,
szid transdermal therapeutic system providing an arithmetic mean tmax of from

about 60 hr to about 120 by after a single-dose administration lo a sublect population.

item R7, sald transdermal

88 Transdermal therapeutic systam in accordance with

than 108 W after a single~dose adminisirationto a subject population.

40 Transdermal sherapeutic system in serordance with ftem 87, said transdermal
therapeutic systern providing an arithimetic mean tmax of from about 72 ke to about

G5 b alfler s siﬂgi‘aadés&.aci.{i}iﬁiﬁt?&ﬁm to g subject popilation.
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Transdermal theeapeutic system ip secordanse with any onc of items | 1o 89,
aid fransdoranl therapeutic system providing a mean AUCE per aves of release of
move than 1,700 pe hr/mbcoy” over abot 168 Bours of administeation altera single-

dose administration io a subdect population,

91 Tranedenmal therupeutic system In acoordance with item 90, sald transdermal
therapeutic systen providing o mean AUCE per area of release of more than 1,900

0y 2 s LR B SR S D S i 3 §
e brmbem over shogt 168 hours of adiniistralion alter ssimaledose

adininisiration o 3 subect populstion.

63 Transdermal therapeutic syster in secordanue with riem 90, said sransdenmal
therapeutic system providing 2 mean AUCE per arsa of release of more than 2,300

inisteation afler @ single-duse

pibrimb-crm over about 168 bours of ady

sdninisteation to 1 subject population,

than 0.35 medeny of buprenorphine base of an cquinnsiar s ofa

phanmacentivally acceptable salt therenf

84, Traosdermal therapeutis sy :
Buprenotphing containing pressiresensitive adhestve layer containing moe than

S
5

sharmaceutically

mg/om of buprenorpiune base or an equimuiar amount ot .

asceptable salt thereof

95, Transdenmal therapeutic system m avcordanie With s 93 said

buprenorphine-coniaiming pressurs-sensitive adhesive laver containing mure than

0.7 melem’ of buprenorphine base or an equiniclar smount of 4 pharmaceutically

atcoptable sali tercofl
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G6  Tramsdermal therapeutic system in accordapee with tferm 53 said
buprenorphine-conaining presaure-sensitive adhesive layer containiog siore than

ancepiable sall thereok,

stem in acvordance with om 23, said

.

buprenorphine-containing pressurc-senstiive adhissive layer containing more than
8.9 mgiom of buprenorphing bise or an eguimala amount of 2 phammaceuticatly

acceptable salt thereol

98 Transdernal therapsutic system 1 acoordance with ftem %3 said

buprenorp

i molors of buprenorphing basc ot an ciutmolor amomt ot a pharmacoutically

acuepluble salt thereofl

99, Transdermal therapeutic systam in accordanee with Hem 93, said

buprenorphine-centaining pressura-sensitive adbegive layer containing more than

1.1 mig/coy” of buprenorphine bage ot an equimolar amouit ot'a pharmaceutically

acosptable salt thereoll

100 Traosdermal therapentic system in accardance with any one of fems | to 82,
saut buprenorphine-conlaining prossurgsssnsitive adhesive laver containing from
ahout 0,55 mag/om” to about 2 mgfom or from ahout 0.6 mglom’ b sbont 2 mglom’
of bupreoorphine hase O an squimolar ainount of 5 pharmacentically acceptable salt

thersot.

101, Trassdermat therapeutic system in acoordancs with iten 108, said
buptenvrphine-containing. pressure-sensitive adbusive layer containing from about

N7 melony to about 2 mpvers® of buprenorphine base or un equimolar amant of s

pharmaveatically acceptable salt thercol.
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102, Transdermal therapeutic system in accordance with ftem 100, said
buprenarphing-containing pressu e-sensitive adhesive layer containing from about
0.8 ma/om’ to about 2 mem’ of buprenorphine base of an eguimolar umount of 3

pharmaceutically acceptable salt thereof.

(03, Transdermal therapeutic system i actordance with tem 100, suid
buprenorphine-containing pressurg-sensitive adbesive laver containing fom aboyt
;- X G PR L i ARREINPNRERNIRE AR : A SRR £
.9 mgfem” to about L my/om of buprenorphine base or an squimolar amount of a

pharmaccutically acceptable salt thereof.

104 Teansdermal therapeutic system in accordanse with em 106, said
buprenorphine-containiig pressure-sensitive adbesive laver comainiog from about

- : g3 \ R st o L i 3 s
| mefem togbo 2 miuioni of buprenorphine base ot an equimolar amount ot e

pharmaceutically asceptable salt therenf.

105 Transderma) therapeutic system in accordance with ftem 106, said
buprenorphing-containing pressure-sensitive adhesies layer containing fom sbout
1.1 mgfemy to about 2 mpfem’ of buprenorphine base ot an equimolar smount of 2

pharmasentically avcepiable salt thersot,

<aid buprenorphine-containing pressure-sensitive adhosive layer gontaining more
than $% buprenarphine base ot an equimolar amount of a pharmacentically
acceptable salt thercof

107, Transdermal therapeutic system in accordance with itern 106, said

i

huprenorphine-containing pressure-ssusitive adhesive layer containing more than 6%
buprenorphine base ot 88 equimolar amount of a pharmaceatically scceptable salt

therent.

108 Trarsdermal therapsotic system i aceordance with tem 106, said

buprenorphi ve adhesive laver containing more than 7%

SAEOTTATIING prossure-s
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buprenorphine base of an equiroolar amord of a pharmaceutically acceptable salt

thereofl

100, Transdermal therapeutic systam fo accordanee with ftem 195, said
buprenarphipe-containing pressurs-senaiiive adbesive byer containing more than 8%
buprenorphine base or an equirnolar anuit of 2 pharmaceutically ascepable salt

thereot

110, Transdernal therapeutic sysiem in accordance with fem 106, 50

buprenorphine-gontaining preasure-sensitive adhesive laver sontaining maore than 8%

buprenorphing base or an equimalar amoust of a phat eutically aoveptable salt

thereot

11l Traosdermal therepeutis systern in aceordanue with any one ofitems Lo 183,

said puprenorphine-containing pressure-sensitive adhesive laver conlaining from

pharmacentivally scceptable salt thereotl

12 Tramderomal therspeutic system In ancordavae with flem 111, said

buprencrphine-containing pressuressensitive adhesive layer confaining from sbout

Hy

D% ol

asceptable salt thereofl

113, Tranadermal therapeutic systom in accordance with item 111, said
huprenorphing-coniaining presanre-sensitive adbssive fayer coptaining from sbout

acceptahie salt theraofl

114, Transdermsl thorapewis system in accordance with ftom | 11, smid
buprenorphine-containing pressars-sensitive adhesive laver containing from more
than 9% to ahout 20% bupreoorphing base or an aquimelar smount ofa

phanmaceutivally acceptable salt therent
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115, Transdermal therapentic system in accordance with any ose of ftems 1 to 114,
the bu;zrmorwh}ncmm‘m‘lma pressure-sensitive adhesive laver being voated gt a ey

weight of more than & mom’,

{16, Transdermal therapeutic system fn accordance wit%h- fom 115 1he

buprenotphi

waipht of more than 8 mg/cor,

117, Transdermal therapeatic system ip accordance with ftem 113, the

buprenorphine-containing peessure-seusitive adhesive layer being coated af a dry

weight of muve than 10 mgfcm_z .

VB Transdesal therapeutic system o accordance w ith ary one of ems Lo 114,

the buprencrphine-containing pressurese snsitive adhesive layer helng coated atadey

weight ranging from & mgjcm ter abour 14 myy fom®

119 Trancderrnal therapeutic systent in acsordanie with item 118, the

buprennrphine-contmning pressure-sensitive adhesive fayer bein, g voated al a dry

weight ranging from & m'“ff"m to about 14 Enpfm

120, Transdermal therapsutic systom in acvondance with ften: 118 the

buprennrphine-containing pressure-sensiiive adhesive faver being costed at adry

weight }fangxﬁng 1Y g mgfcmz foabsut 13wy s

121, Transdeemal therapeutic system i accordance with ftem 118, the
buprenorphine-containing pressire-sensitive adhesive laver belng conted o g dey

welght ranging Gom 115 my fom? 1 about 12,5 mglom
127, iramsdermal therapeuti sysien i accordance with 3oy ong of ems | 0 124,
g

resauro-sensitive adbosive laver s,anminim the saoe % awounts o ie‘miiﬂ,i@ acid

and huprenorphing, based oo the % amounat f buprenorphine base,
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123, Transdermal therapeutis system in ascordance with any one of ftems ito 121,
whersin the carboxyhic acid is levalinic acid, said buprenorphine-containing
pressurs-sensitive mlhesive laver sontaining less o amounts of tevulinic acid than %

amounts of buprenorphine, based on the % amount of buprenarphine base.

ms 1 to 123,

124, Transdermal dherapeutic system in dceordance with any oncofiite

whersin the carboxylic acid is levulinic acid said buprenorphine containing
v 3 ? 5 &

pressure-sensitive adhesive layer containing more than 5 8 fevulinic seid.

125, Transdermal therapeutic syster m actordanse with feny 124, said

126, Transdermal therapeutic system 1o acoardance with frerg 124, said
buprenorphing-containing gressurwsensi?tim adhesive layer containing more than 7%

¢

'

SIC A

stemn fn accordance with fem 124, said

127, Transdermul therapettic sy
buprenorphine-containing pressure-sensitive adhesive layer comtaining more than 8%

fevulinigiacid,

(3% Transderoal therapsutic system o aveordance with iem 124, said
buprenorphine-containing prossure-sensitive adhesive laver containing more than 8%
Tevulimic atid.

129, Transdemial therapeutiv system i accordatoe with any ong of items 1 to 78,

wherein the carboxylic acid is levalinie actdl, said buprenorphine-containing
pressure-sensitive adhesive laysr containing from about 5% to aboat 20% levulinic

acid
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139, Transdermal therapeutic systenm in accordance wvith ftem 129, sad
buprenorphine-contsining pressure-sensitive adhesive laver containing from about

204 t0 about 20% lewutinie acid,

131, Transdermal therapeutic systeny in accordanee with item 129, said

'bug;‘sn@fphina«ri;}emaihing pressure-sensitive adhesive layer containing fromabout

&% to abous 9% levulinie acid.

132, Transdermal therapeutic Sysiem in aestrdancc with iter 129 said
buprenorphine-containing pressure-sensitive adhesive lnver containing frovm more

than 0% toiakious 19% evalinde avkd

133, fransderronl therapsutic system iy aucordance with stern 1290 said

bu}?femfphim*aﬁ mﬁii‘ii & pressure-sensitive adhesive layer containing from more

than 9% to about {594 buprenarphine base and form ahout 6% to absm 9% levulinic

acia.

dance with itera 129, said

134 Troosdermal therapeutio system i ax

buprenorphine-coninining pressure-sensitive sdhesive laver contaming fom more

than 9%4 to about 15% buprenorphine base and from more than 9% to about 13%

tevalinic acid

135, Transdermal therapeutic sysfern in aseordance with any ane of jtems

1 to 134, the prossure-sensitive adhesive kver buing nated 4t a dry weight of sbout

12 mp fom’, and whersin said bupranorpliine 1s presant i the form of uprenomphine

base and the dry pressur-sensitive adbesive layer contains aboul 10% buprenorphine

base and whersin the carboxylic acklia syiiinic acid the dry pre&surhwaﬁmﬁwe

adhesive layer vontains about 7% levulinic asid.

136 Lransdermal therapautic systen in secordance w ith any one of iems

1 to 134, the pressure-sensitive adhesive |

i

12 mgfent, aud whersin said i;e‘apr_&tmrﬁhiﬁa is present in the farm 'efi’bupremzrpﬁm

i
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ase and the drv pressure-sensitive adhesive layer contains about 10% buprenotphing
base, and wherein the carboxylic acid Is kevulinie acid the dry pressure-sensitive

adhesive layver containg about 10% levulinicacid.

137 A sotof fve diftsront ansdernial therapeutic systems in scentdanes with any

o abitema e 136, wherein
the B tranadenmal Sierapsunie sysimm provides g siew afamid buprenrphine-

3

containing pms«;;re sensitive sdhesive bver providing the area of release ranging

fomesbow Lo e’ ro b 5.8 Sen and contams an amount of said buprenurphine

Staro abord | e to ahout 4. 8 mp buprenarphine base of an St sireclar amount ol g

1y avceptable sult therent

phannaceutic

size of said buprenorphing

the second tranvdermal therapontic syster provides #

03

CONEAINING prosvuR-Sena ity s prowiding the area of relonss ranging

frorg about 3 cudd 1o about € cm’ and conbring an Aamound ol & i Bunrenorntine fom
1B 1

shout 4 me to about 9me buprenorphine base or an squimolar ampunt ot g
pharmaceutically acceptable sak thereof: and

the third transdsraral therapeutic systom provides a size of said buprenorphing-

containing pressurs-sensitive adhesive layer prov iding the area of release ranging

e 3 S R § 3 Gy PusR s v SRS, B
from about 6 co to about 14 o and confams 20 amount i said buprenophing

from about § ma to about 14 ros buprsnsrphine base or an equimolar amount of a

B

pharmaceutically scceptable salt thereot; and

the fourth transdenmal therapeutic syst 1 provides a size of said buprenorphine

e

containing 'pressm’ﬁ»seﬁ%‘iﬁ?ve adhesive laver providing the area of release rauging

on? and contains an amount of said buprenorphine
from abcut; '1f 5 mgto ab@ut 20 mg buprenorphine base or an equimolar amount ofa
pharmaceutically acceptable salt thereof; and

the fifth transdermal therapeutic system provides a size of 3s;aid.abuprcﬁorphine?
containing pressure-sensitive adhesive layer providing the arca of release ragging

from about 16 cmt’ to about 24 ¢’ and confains an amount of said bu enorphine
pr



From ahout 20 me to about 28 nyz buprenorphine base of an equimualar amount of 2

plarmaceutisally seceptable salt thereof.

138.
S oneofitems 1t 136 wherin

the Srst iansdermal therapeutic syster provides asize of suid buprentaphine-
comtaining pressure-sensitive adbesive layer providing the area of release ranging
from abeut 2 oo 1o about 4 o and contains an amount of said buprenrphing ron
ahogt 2 mg to about 4 my buprenorpiine base ot an equimolar amount ofa

10 pharmaceutically scoeptable salf thereof;
ths seoond transidermal therapsulic system pr sovides o i olsald buprenorpling

containing pi’es%ure-v%nsxtwe adhesive tayer providing the area of telease ranging

% and contatns an sowount of said bupresorpline

from about 4.3 o’ to abows 7.3

from about 5 mg to ahout § myg buptenorpiine hase or an squiniolac amount o'
15 pharmaceutically accoptable salt thereot: and

an

rnal ther‘api&ut‘-

stem :pmvuieés asize ot said t?ﬁﬁi’%ﬁﬂfphiﬂ@*

frorn abont 'Er{?i'mg to about 14 m;g'bapra:mrp}azm bags or an squinmolar amount of a

2 pharmacentically acceptable salt thereof and

the fourth ransdermal therapentic sestem provides
contaiping prossurs-vensitive ardhesive layer pmv‘iéing_ the mrea o_-f release ranging

from about 13 ont’ to about 16 o and coptaios an amount of said baprearpbine

from about 16 mg 1o abour 19 myg buprenorphine base oran squimolar amount of a

o xalt thereod and

B §
L%

the fifth Krgzzsd&rmai :themg;emia svstem provides 4 size of said buprenorphineg-

contaiving pressure-sensitive adhesive layer providing the area of release ranging

: B SRR R PRl . R S B R
to ahowt 22 om and contains o amount of sald bupwﬁn@@{?}hh_; 1

an 1pharma@eu£i{;%;§;§y ac«zepmb}e salﬁhamf




o

3
X

)
3
2

5

138, A set of five different transdermal therapeutic gystems in accordance with any
one of tems 1 1o 1386, wherein

the First transdermal therapsutic system provides a size of said buprenorphiog-
containing prossurc-sensitive adhesive layer providiog the ares of release ranging
front abous 2 con’ tw about 3 cm’ and contains an amount of said buprenorphine from
about 2.3 meto about 4 my buprenorphine base of an equimolar amount of a

pharmacentically acceptable salt therenfy

the second transdermal therapentic system provides a size of said buprenniphine-

containing pressure-sensitive adhesive layer providing the arca of release ranging

from about 4.5 e’ 1o about 6 e’ and contains an amount of said buproucrphine
from about 5 ;g o about 7 mug huprenarphine base or an squimolar amount ofa
pb armaseutically acveptable sali thereof; and

the third frassderaal therapsutic system provides a size of sald buprénorphing-
containing pressure-sensitive adhesive laver j;pxov’iding the area of release ranging

from about 9 om to shout 11 o and contains an aracunt of said bupresorphine

sharmacentivally acceptable salt thereofl and

e founth transdormal therapeutic syster provides a size of said hupren

cosaiing prosaire-sensithve adhesive fayer providion the areg of releage ranian
o about 14 oy 1o sbout 16 o’ snd containg a8 anount o said buprenatphine

Fom aboud 17 me o sbost ¥ we buprenorphine bass i oo eguinolar amount ofa

pharmacsutically acoeplable sall therent ang

ihe Bfth transderosl thevapettic system provides a sive of vaid buprenorphine:

containing pressure-sensitive adhestve laver aroviding the arex of sleass ranging

prenorpline buse ot ag cquimolar amnunt of'a

nharmaceatically aceepiable sall thereot,
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140, Transdermal therapeutic systerm in accordance with any one of itema Fio 135,

said hupreporphine-containing selfadbesive layer sirustive being attached to a

second larger active agent-free selfadhesive layer struchure for enfancing the

adhesive properties of the overall transdenal therapeutic system.
141 Transdermal therapewtic system in accordance with stem 144, said second

activefroe self adhesive layer structure comprising a backing layer and an avtive
polyacrylates.

142, Transdermal therapeutic system in acoordance with Term 140, saud second

soent-free provsure-sensitive adhestve layer of pressure-sensitive adhesive based on

polysiioxans.

143,  Transdermal therapeutic sysiem inaccordance with any one of iteros 1 1o 4G,

said polvmer-hased pressure-sensitive adhesive i based on polysiloxans in the

Suprenorehine containing pressure-sensiiive adhesive layer and/or in the active
. » &

¢ adhesive layer being aming-resistant,

ageni-free progsure-sensify

144, Irapsdenmal therapeutic System in aceordance with any sne of items 1Ho 143,
wherein the polymer-hased pressure-sensitive adhesive is based on pulysiloxane and
the polysiloxane s anvinesresistant being a produst of the condensation reaction ol

silanol endhlocked polydimethylailoxane with a silica resin and the residual siarol

145. Transdermal therapeutic system in accordance with anyone of items 1 to 144,
wherein the polymer-based pressure-sensitive adhesive is based on polysiloxane and

whetein for the production of the buprenorphine-containing and the active agent-free
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pressure-sensitive adhesive fayer an adhestve composttion of the pressure-sensitive

adhesive based on polystioxane in heplane is used.

146, Transdermal therepeutiv systemn in accordance with any one of ttems 1 1o 145,

ansr-based prs:«;s:ureas.ezrsﬂtwewaﬁh‘eswe is based on polystionane and

wherein the pol
is characterized by o solution ¥ise v at 25°C and 60 % solids content in hieptanc of

more than about 1530 mPa <.

147, Transdersal therapeutic systen in ass:anﬁame wi{h-i‘éem_ ‘i&é;thﬁ--vpﬁ{ymeﬁ

hased pressurs-sersiive adbesive

solution viscoswy at 25°C 60 %6 solids content in h\,;vmm of from ai\om e mPasto

shout 700 mPas.

148, Transdermal thesapentic system in avcordunce with tiem 146, the polvimer-
bused pressure-sensitive adhestve is based op polysiloxane and ix characterized by a
sorlution viseosity at 2370 and 60 %6 solids content i bepfans of from sbout

150 mBa s to sbom 500 mba s

148 Transdedral -the?m;;&mia. system in accordance with e 146, wherein the
polymer-based pressurc-sensitive adhostve 8 based on polysiloxane and i3
characterizad by a solution visoosity at 25°C and 60 % snlids content in heptane of
from 480 mPa s to about 550 mPa s or alternstivaly from about 400 to less thap

480 mPa s

1§, Transdermal therapeutic systen in aceordance items 146, whersln the
polymer-based pressure-senative adhesive is based on polyvsilosane s characterized
by a solution yagoosity at 25°C and 60 ¥ solids content i heptane of about

800 mPa 5 or allematively of abaut 450 mP
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{51, Transdermal therapeutic system in accordance with any one of items 1 to 150,
the polvmer-based pressure-sersitive adhosive inthe buprerorphine-containing layer

adhesive based on polysilovane and the polysilogine being a produst of the

icnTesin

condensation reaction of sifanc! sndblocked polydimethyistioxans with a il

and the residual silanof functionality being capped with mrimethylsiloy groups -

1590 and 61 % solids content in heptane of

o mg@gmaﬁcﬁs‘ﬁn@ adhesive

snore than 400 mPa 5, and the buprenerphine-cantain
¥ ey < i DI g B EATHT ;
fayer being enated at a coating dey weight of shout 12 mplom and containing sbout

10% buprennephine base and about 10% levulinis acid.

152, Transderssl therapeutic system in ascordance with any one of ftems 1 o 131,
whersin buprerorphine is present in the form of bupreasrpbine base and providing 2
ean curmulative skin permestion sate messured in 7 Franz diffusion cell with

G i e S B Sy 5
dematoned hurman skin of more than 1.3 ug/om -heover d | 58 ot tesl.

153, Transdermal therapeutic system in accordance with item 52, providing a

imesn surnilative skin pernention rate measurad i & Frany diffusion cefl with

dermatomed human skin of mure than 1.5 pg/a

&

i ohrovera ol bburs test

154 Transdermal therapentic system in acoordance with ftem 152, mroviding 2

ion cell with

it a Frane difh

menn cumulative skin permeation rate measi

san clanalative skin permeation rte sreasured in a Frang diffusion ool wath

dermatomed huran skin of mors than 2 pek



156,  Transdermal thevapeutic system in scoordance with e 152 providing »

Wit

mean culative skin permeation rate measored in » Franz ditfusion ce ]

: « . ¥ & i) R S : i
dermatomed human skin of more fhan 2.5 ua/eny -br over a8 168 hours test,
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mean cumulative skin permestion sate messured in a Frane diffusion cell with

S P = S DI AN E « o N KX .
dermatomed human skin of more than 3 pg/om -hr over & 168 hous feat.

188, Transdeemal therapeutic system in secordance with any une of tfems 110151,

i providing a

tinthe forn of Buprenorphing base a

£ whereln huprenorphins is pre:

mean cumulative skin permeation rate mcasured in a Frinz diffusion cell with

depmatamed hiwod skin fropvabont 15 nofomhr to about 4 ugtc hrovers

168 hotirs st

,M.k
o

159 Transdermul therapoutis system in secordance with itery 158, providing a
wiean cumudative shin permeation rate measured m a Franz diffusion cell with

TREOVER &

dermatpmed human skin from abour 1.7 peiem

1o hours test

20 160 Transdermal theeapeutic syster i aceordance with item 158, providing &

mean curmulative skin permeation pate niessured ina Franz diffusion oot with

1 about 2 pg/em ~hr to about 4 pg/cor -hr overa

dermatomed humssn skig fron

168 howrs test.

st in accardance with itent 158, providing 5

161 Transdermal therapsutic &y

3
LAy
54

mean cumulative skin permeation e measured in a Franz diffusion ¢ell with
& K R S 5 Sl i R g S IR
dermatomed hurnan skin from sbont 2.5 pefom’-hy to aboul 4 pglony -hrover g

168 Hours st
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162, Transdermal therapentic system in ascordance swith item 138, groviding

mean cumulative skin permeation vate measured 10 2 Franz diffus

s selt with

dermatomed human skin from about 3 gg/om’ -y to about 4 juriom Shrovers

168 hours text.

162, Transdermal tierapeutic system In accordance swith sov one of fteme | o 162,
wherain buprenorphing is present in the fornt of buprenorphine basc and providing 8

cumiiative release of buprenorphine base as measurcd in a Fang ditfusion vell with

o

dermatomed hunian siin of 220 paen

tor 640 pgem? over a time period of 168

Hours,

164, Tronsdermal therapeutic system i accurdance with item 163, providing a

cumlative relosse of buprenorphine base ax measured in a Franz dithiusion eell with

R

o 8 : A A i s 5 2 3 L BEAsaan g 3
dessnatomes buiman skin of 390 pgicm 10 640 Ham Over a g eriod of
2 He £

168 hours.

165 Transdermal therapeutic system in accordance with item 163, providing a

perind of 168 hours,

166, Transdermal therapsutic svstem in avcordanee with Hom 163 providing 3

cumutative release of buprencrphine baso s measured in g Franz diftusun oell with

deroratomed human skin of about 430 pa/om: to shout 840 pofom

period of 168 hours,

167, Transdermal therapeutic system in sccordance with tter 163, providine o

period of 168 bours
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16%  Transdermal therspeutic system bt socordance with fiem 163, providing a
cumulative release of buprenorphine base a5 measured i a Franz ditfusion celt with
dermatomed hunian skin of about 600 gp/cm” o about 648 p/om: over a ime

perind of 168 hoars,

168, Transdermal therapeutic system in avcordance with any one of items 1 1o 168,
wherein buprenorphine is prasent in the form of huprencrphine buse and providing a
non-camutative relesse of buprenorphine bass ax rocasured in 4 Frane diffusion cell

2 wp/ern’ to 10 pefom’” in the first § hours,

matomed buman skin of

- s B 4 D 3 S MR
20 pg/em 1o B0 prlom” from hour $ 1o hour 24,

glom” 1o 80 pgfom from buur 24 0 hour 32,

g e i p R R nRRR o : :

30 wfeny o 120 pg/em from hour 32 to hour 48,
3 o WL S g S s

40 pgfam’ to 150 pejem fom hour 48 to bour 72

R

* from hour 72w howr 144, and

100 ngfom’ to 30D ppien
0 e

ot 100 pom’ from howr 144 to hotr 168,

170 Transdecmal therapeutic system i accordance with item 109, Whetsin
buprenorphing i present in the form of buprencrphine bass and providing a non-
cumulative release of buprenorphing base as measured in o Franz diffusion cell with
dermatomed human skin of

v g&g;{’&ﬁ&f 0B ;zg[z;mz i the first 8 howrs,

7

: - = g A SNRED SRRy RS SO
125 pafom” 1o 60 ngfom from bowe % o bour 24,

40 werom’ to 190 /e’ from howr 32 1o bour 48,

50 pelem’ to 140 pe/em” from hour 48 to hour 72,

100 jug/em’ to 280 pg/om’ from hour 72 to hour 144, and
30 ,ugzcm?«" fo 100 @ g[c‘m'2 from hour 144 fo hour 168,
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171, Trassdermal therapeutic systent in accordance with item 169, wherein
buprenorphine is present in the form of buprenorphine base and providing a non-
cumulative release of buprencrphine base as measured in 2 Franz diffusion ool with
dermatomed human skin of

3 pslem’ to 6 ueem’ o the first 8 hours,

30 pelom’ fo 30 pglem® from hour 8 to hour 24,

36 ssg;/’cmz to 58 ;xg,!;cmz froms howe 2440 hour 32,

60 u g.;fﬁ:mg t 96 g;s:g[mnz from hour 32t hout 48,

B
¢

100 pefom® to 130 pgfem” from hour 48 to hour 72,
80 po/em’ to 100 pa/om” from hour 144 to hour 168,

72, A ser ofbwo to Hyve different feansdernal therapeutic systoms sach in

i

accordance with any one of ftems 1 10 171, wherein
the first trassdermal therapeutic system provides a size of said buprenorphine-

containing pressurs-sensitive adhesive layer providing the area of release ranging
from about 1 e’ jo about 4.8 st and contains an amourt of said buprenorphine
from about | mg so about 4 mg buprenorphing base or an equimolar amount ofa
pharmaceutically acceptabls salt thereof]

the second transdermal therapentic system provides a size of said buprenorphing-
comaining pressute-sensitive adhesive layer providing the area of releass ranging
from about 3 em’ to about 9.5 e’ and contains an amount of said buprenorphine
from abour 3.5 mg to ahout § mg buprenorphine base of an equimolar amount of a
pharmaceutically acceptable salt thereof; and

the third transdermal therapeutic svstem provides a size of said buprenorphine-
comtaining pressurg-sensitive adheaive layer providing the area of release mnging
from about & o to about 19 em” and contains an amount of said buprencrphine
from aboit 6.3 mg to abous 16 me buprenorphing base of ag equimalar amount of a

pharmaceutically acceptabile salt thereof; and
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the fourth transdermal therapeutic system provides asize of said biprenorphing-
cnmtaining pressure-sensitive adhesive jayer providing the sree of release ranging
from about 12 om’ 16 about 28.5 o and contalng an amount of satd buprenorphine
from about 11,5 g 10 abow 24 o1 buprenorphing base or an squimolar amourt of 8
pharmaceatically aceeptable salt theredd and

ihe fifth transdermal therapeutic systern provides a size of said buprenorphioe-
containing pressure-sensitive adhesive layer providing the area of release roging
fronabout 16 o’ 1o obout 38 cmc and containg an amimnt of said Buprenorphine
from about 15 mig t about 32 mg buprsnorphine base or a8 equiniolar amount of 2

phanmaceutically acceptable salt thereot.

173, A sat of two to Gve different fransdermal therapeutic systems sach jn

accordance with any one of tems | 0 171, whersin

vl therapsutic system provides & size of said buprenorphine-

containing pressute-senaitive adhesive Tayer providing the arca of release ranging

to about 4.5 and containg w0 armount of said buprenorphine
from about 1 mg te about 3.5 mg buprenorphing base or ao squiniotar amount of a
p%‘azinrnaeeutiagiiy acceptable sult thereol

the socond transdermal therapsutie system provides 8 size nfsaid buprsoorpbing

containing pressure-sensitive adhesive layer providing the arcu of release ¢
from about § om’ to about D o and cootains an amount of suid buprenarphung Itom
about 3.5 mg to abuut 7 mg buprenorphisie bass or an equiolar amount ol s

{3

the third transdermal therapsutic system provides a size of said buprenorphine-

containing pressurs-sensitive adhesive layer providing the stea of release raning

fror sbout & em’ 10 sbout 18 am® and contains an aoiount of suid bupresorpbise
from ahout 6.3 m to about 14 mg buprenorphine base or an equimalar amount ofa
shagmacentivally scceptable salt trereof; and

the fourth transdernal therapeutic system orovidas a size of said bupreunrphine-

&

containing pressure-sensitive adhesive laver providing the ares of yelease ranging
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frony about 17 em’ to about 27 em” and contains an amount of said buprenorphine
from about 11.5 mg to ubout 21 me buprenorphine base or an equimolar amount of 3
pharmaceutically sccepdable salt thereof] and

the BH ansdermal t‘hempautic system provides a size 0f said bupeenorphing-

from about 15 my o about 28 mg buprenorphine base or an squimolar amount of g

pharmaceutically acceptable salt thereof.

174, A set of two to five different transdermal therapeutic systers cach in

aceordance with any one of tterms 1 to 171, wherein

the first transdermal therapeutic system provides a size of said buprenorphine-

containing pressure-sensitive adhesive laver providing the area of release ranging

froam about | mg to about 3 mg buprenorphine base or an cquimolay amountofa

pharmaceutically accaptable salt thereall

from about 5 om’ 1o about 8 ey’ and contains an amount of said buprenorphine from
about 3.5 mig to abowt 6 mg buprenorphine base o an equimodar amount ofa

pharmaceutically acceptable salt thereof] and

the third transdermal therapentic system provides a size of sad buprenorphine-

fromm sbout 6.5 mg to about 11 me buprenorphine base or an equimelar amouwt of 4
pharmaceutically aceeptable sait therend and

the fourth transderinal therspentic system provides a size ol smd buprenorphine-

containing pressure-sensitive adhy

from about 17 e 0 abowt 23 em and contains an amount of said buprenorphing
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from abaut 11,5 mg to about 14 mg buprenorpbine base o1 an equimolar amount ofa

pharmacentically acceptable salt thereaf and

the fifih transdeonal therapeutic sysiem orovides a size of said buprenorphine

containing pressure-sensitive adhesive tayer providing the area of tetoase ranging

from aboit 215 o fo about 32 e’ and contains an amount of said buprenorphine

Son ahout 15 me to about 24 mg bupreoorphine hase or an equimolar amount afa

pharmaceutically acoeptable salt thereof.

175. Transdermal therapeutic system selected from a set in accordance with any
onie of iterns 172 to 174, wherein buprenorphine is present in the form of
buprenorphing base and whersin

the first tranadermal therapeutic systen when tested ina comparative clinical study is

soe product Baving an area obveleaseofabout 6 25 c‘mz and

bioequivalent 10 a refer
providing a nominal mean release rate of about 5 pg/hr over about 168 hours of
administration,

the second transdermal therapentic system when tested ina comparative clinical
study is bioequivalent o a reference product having an arca of release of about 12.5
em” and providing a nominal mean release rate ot about 10 we/hr over about 168
hours of administration,

the third transdermal therapeutio systern when fested 8 comparative clinical study

roa of reloase of sbout 25 en and

is bioequivalent to a reference produc having ¢

« & nominal mean relesse rate of abowt 20 pg/hr over about 168 hows of

administration,

the fourth transdermal therapsutic systent when tested in 4 comparstive clinival study
i bicequivalent to 1 reference product having an arca of release of about 37.5 ent’
and providing 2 nonunal mean rolense rate of about 30 pefhr over about 168 bours af
sdminisieation.

the fifth tranadermal therapeutic system when tested in 3 comparative clinical study

is bivequivalent to a referance product having an arca of release of about 36 o and
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providing s monvinal mean releass rate of abnut 40 pe/he over about 168 hours of
administration,
wherein the reference praduct is preparad by the Tollowing stepsd
1. hemogenizing of 1,136 o of g 47.83 % polvacrylate solution of a sel-

erpsslinked acrylate sopolymer of Zeethythexyl acrviate, vyl sostate,

asrylic acid {sulvent: ethvl

scetate heptanes:isapropanchfoluensiacotylacstonate in the natio of
37:26:26:4:1 3 100 g of levalinie acid, 160 of oleyl oleate 100 g of

o
polyvinvipyrrolidone, 150 ¢ of ethanol 200 ¢ of ethyl acetats, and 100 ¢

of t ,pranfarphi:ﬂe' h‘afs& o pm-viﬁé@e a oKt

creas confroliing the cvaporation foss

xiifs‘fso;’i-ufi{m Qfai.i solids ?iszimﬂy wt

by reweighing and replenishing the prssible solvent loss by ethyl acetute,
3. subsequently applving the mixture on 3 fransparent polvester flm msacha

sanser that the mass per wnit arca of m<:~ ic,‘iry adbesve ziayer anouns o

removable by means

rasulting fn evaporation of the spivents, but also in me Ting of the levulmic

acid and covering the adhesive film with a palyester foih

i i SR e 2 o 2/
pumhmg the arsa obfrelease of tn% cm’ 125 em _7_,2'5 o Y;_Sf”:’.._:;'c-:;n and

i

176, Transderual therapeutic sysiem comprising buprentephioe tor the

reanadermal sdmnisoation of 'b{‘pi mmfphi ¢ selected from:

from abeut | em’ 1o about 4.8 om” and Q‘,Omé s¢ an smount of xaid buprenorphine

from | mg to about 4 mg buprenorphine base or an squimolar amount of &
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phanmaceutically acceptable salt thereof snd providing 8 mean AUCt of more than
7,000 prhr/mi over about 168 hours of administration afler a single-dose
administeating to 2 subjset population;

a seonnd transdermial theeapentic system providing a size of the area of release
ranging from about 3 e’ to about 9.5 o’ and containing an amount of said

buprennrphine from about 3.5 mg o about Bmg buprenorphine base or ai equimolar

amount of 4 pharmaceutically acceptable salt thereof and providing 2 mean AUCtof

iminre than 14.000 ps.hr/m! over about 168 hours of administration aftera single-dose
administration to a subject population; and

a third transdermal therapeutic system providing a size of the area of release ranging

from about 6 cri’ to about 19 cm” and containing an amount of said buprenorphine

from about 6,5 mg fo about 16 mg buprenorphine base or an equimolar amount of a

pharmaceutically acceptable salt thereof and providing a mean AUCH of more than
28,000 pe.hr/ml over about 168 hours of administration after a single-dose
administration to a subject population; and

a fourth transdermal therapeutic system providing a size of the arca of release
ranging from about 12 em’ to about 28.5 em’ and containing an amount of said
buprenorphine from about 11,5 mg to about 24 me buprenorphine base or an
equimolar amount of & pharmaceutically acceptable salt thereof and providing 4
mean AUCHof more than 42,000 pe.hw/mal over about 168 howrs of admunisiration

+ u single-dnse administration B a subject population: and

4 i%th transdermal therapeutic system providing a size of the arca of elease rangmg

from shout 16 e o about 38 ent’ and containing an amount of said huprenprphing
from sbout 15 mu o ahout 32 mg buprenorphine base or an equimelar amount of a
pharmacentically acceptable salt thereof and providing a mean AUC of more thay
62,000 pebie/ml over sbout 168 hours of admuinistralion afier a single-dose

administration to a subject population.

177, Transdermal thecapeutis system in aceordance with item 176, wheeein
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the first transdermal therapeutiz system contains an amount of said buprenorphine
ranging front about | my to about 3.5 mig buprencrphine base or an eiquimolar
amotnt of s pharmaceutically acceptable salt thareot anid provides a size of the ares
of release ranging from about 1 o to about 4.5 o’ sand

the second transdarmal therapeutic system contains au amount of said buprenorphine
panging fron about 3.5 mg to sbout 7 mg buprenorphine base or an equimalar

amouat of 4 phacmaceutically acceptable salt thercot and provides a size of the area

the third transdermal therapeutiv sysiem contains ap amount of said buprenorphine

anging from about 6.5 g 10 about 14 mg buprenorphing base or an squinmolar

amount of 2 phagnaceutically acceptahle salt thercof and provides a size of the area
af release ranging from abowt 6 coi foabout 18 o’ and

the fourth transdermal therapeutic syatem sontains an amonnt of said buprencrphine
ranging from about 113 meto about 2l g buprenorphine base oy an equimniar
amount of 2 pharmaceutically acceptable salt thereof and provides a size of the area
of release ranging about 12 cm’ to about 27 em’; and

the fifth transdermal therapeutic system contains an amount of said buprenorphine

amount of 2 pharmaceutically acceptable salt thereof and provides a size of the arca

of retease tanging from about 16 ¢’ to about 35 ent’.

178 Transdermal therapsutic system i accordante with ttom 176, wherein

the first tranadermal therapeutie systen: contains 30 amount of said buprenorphing
ranging from about | mg 1o about 3 mg huprenorphine base or ap equimolar amount
of # pharmacentically soceptable salt thereod and provides a size of the grca of
raleass ranging from about 2.5 s’ to about 4 e and

the second transdermal therapeutic system contains an amount ofsaid buprenctphing
tanging from about 3.5 my 1o about 6 mg buprenorphine base or an equimolar
amount of 2 pharsaceutically seceptable salt thereof end provides o size of the area

of rolease ranging from about 5 em to about 8 om, and
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the third transdermal therapeutic system contains an amount of said buprenorphing
ranging from about 6.5 mg to about 11 mg buprenorphine base or an equimolar
amount of 3 pharmaceaticatly aceeptable salt thereof and provides a size of the avea
of release ranging from sbout 10 o’ to about 16 em s and :

the Fourth transdermal therapeutic system comaing an amount ot said buprenorphine
ranging from about 115 mg to about 14 mg buprentrphine base or an equimolar

amount of a pharmaceutically acceptable salt sherend and provides g size of the area

obrelease vanging about 17 cm” ta about 23 em’; and

179, Transderma! therapeutic systerm in gecordance with say ons of iems 176 1o

178, wherein

the first transdermal therapsutic sysiem provides a mean AUCt of more Uan 8.000

pehr/ml nver about 168 howrs of administration afier a single-dose adminisiration ©
a subjest population; and
the second transdermal therapeutic system provides a mean AUCE of mors than

16,000 pg.hir/mi over about 168 hours of adrinistration after a single-dose

pehw/ml over about 168 bonire of administeation after 2 single~dose administration o
a subieet population; and

the fourth fransdermal therapeutic systemn provides o mean AUCE of mose than
48.000 pg.hy/ovl over sbout 168 hours of adminitration afier 4 single-duse
administration to a subject population; and

the fifth ransdermal thetapeutic system pio vides a mean AUCE of more than 64.000
pehrim! over ahout 168 hours of sdministration affer a single-dose admmistration fo

a subject popubation.
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188, Transdermal therapeutic system comprising buprenoiphine fiw the

trarndermal sdministration of buprenorphine selected fromg

» first transdermal therapentic system providing a size of the area of release ranging
fom abont | em’ to about 4.8 sor” and containing an amonnt of said buprenorphne

from | g to about 4 mg buprenorphine base of an equimolar amount of 8

X

sharmsacentically acoentable salt thereof sud providin
2 Yy :

o a nominal mean releass raie

of about & g/ over about 168 bonrs of administration;

4 secoud transdermal therapsutic system providing 4 size of the area ot release

ranging from about 3 cm’ to about 2.5 o’ and containing an amount of said

hupreporphine from about 3.5 mg 1o about 8 miz buprenorphine base or an equdmolar

8 ot inalimcat

amount of o sharmaceotically ¢ seentable salt thereof and provid

relense rate of about [0 pg/by over about 168 houss of adnvinistration; and

from about 6.5 mg to about 16 1ag buprenorphine base or an
SRR £ = 4
pharmacentioally aceeptable salt thereof and providing 8 nominal mean release rate

of shisut 20 pehr over about 168 hours of administration; and

ranging from sbout 12 e (o about 28.5 Cm and containing an amaount of said

buprenorphing from about 115 me to shout 24 mg buprencrphiss base or an

norinal mean release tate of about 30 pe/ir pver aboat 168 howrs of adininistration;
and
a fifth transdermal therapeutic system providing a size of the aren ofveledss rangmg

from about 16 oo’ 1o about 38 ¢ and contmnuig an smount of said bupronarpline

pharmacentically accepiable salt thereot and providing a nominal mean release rate

of about 40 stg/hr over abaut 168 hours of sdminisiration,
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181, Transdermal therapeutic system in accirdance with itew 188, wherein

ransing from about | mg to about 3.5 mg buprenorpbine base or an equimalar
g == dinoe o N ¥ 3

amount of 2 pharmaceutically acceptable salt thereof and provides a size of the ares

of release ranging Gom about | om” to about 4.5 am; and
ranging from about 3.5 me to about 7 mg buprennrphine bass ar an equimolar

iy acceptable salt thersot and provides a size of the arey

ammount of a pharmacsat
of release ranging from about 3 em’ wabout @ sw’; and

the third transdermal therapeutic system contains an amount of said buprenorphine
ranging from about 6.5 mz o about (4 mg huprenorphine base or gn squinolay
amount of a pharmaesutically scceptable sult thereof and provides a size ot the area
of telease ranging from about 6 oot to about 18 e, and |

the fourth transdermal theraprutic system contains an amount of sald buprenorphine

ranging from about 11.5 mg to sbout 21 mg buprenorphine bass or an squinmiclar

size ol theawea

v asceptable sult thersof and provides «
of relenss ranging about 12 om’ t sbout 27 emy’; and

e F18D transdormal thetapeutic system sontains an amount of said buprenorphine

vanging from abour 13 mg w about 28 mg bupresorphine base or an cquimolar

amount of 3 pharmaseutisally acceptable sult thereof and provides a six

of release ranging from about 16 o 1o about 35 ot

182, Transdermal therspeutic systom in acsordance with jtem 180, wherein
ranging Gou about | my fo about 3 mg buprenorphine base o1 an squimolar amount

oba ;pha;mmcemimj};y acceptable sall thergot and provides a size of the arca of

rolvase ranging from about 2.5 cm” fo abow 4 omyand
the second transdermsl theraprutic System contains an amount of said buprenorphing

canging from about 3.5 my to shout & mg buprenorphine base or s equimolar



amount of a phernraceutically acceptabls salt o

arsount of a sharmacsutically acceptable salt thereof and provides a size of the arés

o) & L ¥ x o R 2 o TS 2, .
of release ranginge from about § o to sbout 8 om ) and

eofand provides a swe ofithe arca

of reivase ranging from sbowt 10 em to about 16 em’; and

the fourth transdermal therapeutic system containg an smount of said buprenorphine

et

vanging from about 1.3 rag to shout 14 mp buptenorphine buse or an cquimolar

amint of 2 pharmacentivally scceptable salt therent and provides a size of th

of relegse ranging about 17 o 1o about 23 ¢

the ffh transdermal therapeutic system contains an amount of said bupresorpbine
{

ranging from about 15 mg to about 24 nig Buprenorphine base ot an equimolar

amount o 3 pharmaceutically atceptable salt thersof qud provides o size of the area

2

TR ; L L 5 ; e 2
ot release ranging from about 235 ¢m fo ahout 32 om’,

vor with any one of sems |

182, whereln buprenorphine is present n the form of buprencrphine base and

providing & non-cumulutive release of buprenorphing base 16 measured in & Franz

diffusion oell with dermatormead buman skin of
2 usiem to 10 pdem’ i the fiest 8 hours,

Drord howr S tivhour 24

20 pelem” b B0 pder
20 pglom to 80 ;;gejgm‘?‘:' fom hour 24 46 bour 32,
30 ug/cmz to 120 ug/cm‘ from hous 3240 hour 48,
40 pg/em’ 10 150 pg/em’ from hour 48 to hour 72,
100 pg/em? to 300 pg/em’ from hour 72 to hiour 144, and
30 po/em’ to 100 pg/em” from hour 144 to hour 168,

g2

184 Transdermal therapentic system in accordance with fiem 183, wherein

buprenarphine 18 present in the form of buprenorphine base and providing 8 non-
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cnmulative release of buprenorphine base as measured in a Franz diffusion cell with
dermatomed human skin of

2 g’ 10 6 pgdem’ o the first 8 hours,

25 pelem?’ to 60 ngiom’ from hour 8 1o hour 24,

25 ppfem’ to 60 pgfem’ from hour 24 1o hour 32,

40 pg/om” to 100 pg/om’” from hour 37 1o hour 48,

50 pofem’ fo 140 pefem’ from hour 48 10 hour 72,

30 pgfom’ o 100 pgfem’ from howr 144 to hour 158

185, Transdermal therapentic system in accordance with tem 183, whersin
buprenorphing is present in the forsn of buprenosphine bass and providing 3 non-
cumulative release of buprenorphine base as measured in a Franz diffusion cell with
dermatomed human skin of

3 pg/om’ 10 6 pglom” in the first 8 hours,

30 ye/eon’ to 50 ue/om’ from bour 8 t hour 34,

30 pg/er’ fo 50 uglem’ from hour 24 to bour 32,

50 pg/om’ w0 90 ;igz-‘smz' from hour 32 to hour 48,

ctn frivm hour 4810 hous 72,

100 uefom’ to 130 ug/
200 pg/om’ to 280 pgfem” from hour 72 to hour 144, and

60 pglem to 100 pgiont” from huur 144 & hour 168,

186, A set of ransdermal therapeutic systems including at least two transdermal
therapentic systems sclected from the first, second, third, fourth and fifth trassdeemal

therapeutic system in accordance with any one of ftems 176 10 185,

187. Transdermal therapeutic system comprising buprenormhine for the
transdenmal administration of buprenorphing, wherein buprenorphine is present in

the form of buprenorphine base and providing & non-cumulative release of
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buprenorphing base as messured i a Frane diffusion cell with denmatomed human
skin of

2 uplem® 6 10 pglem” in the fust 8 hours,

20 p?«cm 88 ,;m,m  fron hour & 1o hour 24,

0 ;‘Lgx’cm’ Yo 88 u,g/am“ from hour 34 10 hour 32,

30 pgf #
48 pgfom” fo 150 pefowd from hour 48 o hows 72,

1 120 pglom’ * from bour 32 to hour 48,

{0g png’:ésnz 1o 300 pene” from bowr T2 o hour 144, and
30 saiem’ o 100 pagle ‘o from hour 144 1o hour 168,

188. Transdermal therapeutic system in accordance with item 187, comprising a

buprenorphine base-containing self-adhesive layer structure comprising

A) a buprenorphine base-impermeable backing layer, and
B) 2 buprenorphine base-containing pressure-sensitive adhesive layer o said
buptenotphine base-impermeable backing layer, the adhestve layer

somprising
21 af feast one prlymer-based pressure-sensitive adhesive, and
by an snalpesically effective smount of buprenorpitine base,
whitein said buprenorphing base-containing pressure-s¢asitive adbesive ldyee s the

skin coutact layer

189, Trassdermal therapeutic systen comprising buprenorphine for te

transdermal administration of buprenorphing, whersin buprenorphing is present |

the form of buprenovphine base and providing a non-cumulative release of
buprenorphing base as measur rod i a Frane diffusion coll with dermatomed buman
skt of

2 y-,g_%cnf‘é" t0 10 pa/em’ in the first 8 hours,

20 pefem’ to 80 ug/em’ from hour 8 to hour 24,

20 ug/em’ to 80 pglem’ from hour 24 to hour 32,
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36 pgfom’ to 120 pefont’ fom hour 32 to hour 48,
40 pafom’ 1o 150 pgfem” from bour 48 to hour 72,
L0 g;ggfcmg' £6 300 pg/ont from howr 72 to hour 144, and

30 pe/om’ to 100 plem’ from hour 144 to howe 168, and

5 comprising a buprenorphine base-vontaining seif-adhesive layer structure comprising

A) & buprenorphing base-impermeable backing layer, and

B} u buprenorphine base-containing pressure-sensitive adhesive layer on said

buprenorphine base-impermenbls backing Jayer, the adhesive layor

comprisine

1 @) at lsast one polymer-hased prossurc-sensitive adbesive,

b an analgesically etfoctive amount of buprenorphine base. and

¢y acarboxyiic aeid seleted from the group consisting of vleic acid,

Jevalinie acid and mixtures thereof, tnan

linolete acid, Hnolenic a

amount sufficient so thar sai andigesically eticetive amount of

huprenarphine base 15 solithilized therein 1o fym 3 milature, andithe

bt
Yy

carhoxyliv acid buprenorphine base solution forms dispeesed. depoaits

in the said pressuressensitive ndhesive,

wherein said buprenorphine base-confaining pressure-sensitive adbesive fayer i3 the

skin contact laver

196G Transdermal therapeutic systern T accordance with any one atfdems o 189

j for use in amethod of treating pam,
: 191 Transdermal therapeutic systens in acsordance with any ong of ttems 1 1o 189

£2
3 A

for use in a method of treating paio by applying a tranadermal thecapeutic system for

more than 96 hours on the skin of a patient.
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192, Tronsdermal therapeutic system in gccordanes witliany ons oftems 110 189
for nue in @ method of treating pain by applying » tansdermal therapeutic system for

more than 4 days on e skiv of @ padiont.

163, Transdermal therapeutic system in accordanes with any one of items 1o 189

for use in 2 method of treating pain by spplying a transdenmal therapoutic system fhe

about 120 hours on the skin of a patiest.

for tse i a method uf teaating pain by applying a ransdsonal therapeutic system for

Transdermal therapeutiv system in quetrdance with any oue of dems | 1o 189
about 144 hours on the skin of ¢ patient

196, Transdermal
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for use in a method o Leating pain by applying a fransdermal therapeu

& days on the skin of a paticnt.

197, Trapsdermal therapeutic system in accordance with suy one of itemns | o 189
¥ A :

for ise in & mathod of treating pain by applying a transdermal therapeutic system for

sbout 168 hours on the skin of 2 patient.

ystem in aconrdancs with aoy ons of flenus 1 fo 189

198, Transdermal therapeuic s
for use in 3 method of treating pain by applyfng a transdermal therapeutic system for

7 duvs an the skin of a patient.
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199, Transdermal therapeutic system in accordance with any ons of ftems 1 to 189
for ine in & mothod of treating pain by applving a ransderoal therapeutic system for

a wesk on the skin of & paticat.

o

300, Method of treating pain in a patient by applying & transdermal therapeutic
system in accordance with any oue of ttenis o 189 formore than 96 hours onthe

skin of a patient.

200, Method of reating pain in a patient by applying atrarsdermalitherapenutic

system in secordancs with any one of e 110 18

of g patient,

207 Method of treating pain in 2 patient by applying » transdermal therapeutic
sestem in accordance with any one of iteras 1 1o 189 for about 120 hours o the skin

of a paticat

263, Method of reating pain in a patient by applying 2 transdermal therapeutic
systemn i accordance with any ote of terns 1 1o 189 for 3 days on the skinof

patient.

304, Method of treating pain v a patient by applying a transdermal therapeutic
system in sceordancs with any one of lems 1 to 189 for abowt 144 bours on the skin

of a patient.

305 Method of treating pain in a patient by applying a transdermal therapeutic
system in apcordance with any bne of ttems 1 1 189 e 6 days on ihe shinofa

patien.
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206. Method of treating pain in a patient by applying a transdermal therapeutic
system in accordance with any one of items 1 to 189 for about 168 hours on the skin

of a patient,

207, Method of freating pain o 2 pationt by applying 4 franadermal therapeutic

system in accordance with any one of lems 1 10 189 for 7 davs on the skinofa

palient.
508, Method of treating pain i a patient by applying a transdermal therapeutic
system in accordance with any one of items 1 to 189 for a week on the skin of a

patignt.

209, Use ofa transderon] thevapentic system in accordance with any one of

ttorns 1 by 199 for the manufacture of a medicament for the freatiment of pain.

710, Use of o trinsdermal therapeutic system for the manufacture of a oadivament

in 2 method of freating pain in sccordance with any one of claims 200 1o 208,

211 Method of manuficture of a transdermal therapentic systom for the

sdiminisbration of buprenorphing in accordanse with any voe of ftems |
o 199, comprising the steps of
L. providing a buprenorphine-containing adhesive mixture or solution
comprising
a)  buprenorphine base or 4 pharmaceutically acceptable salt thereof
by a carboxylic acid,
¢} apolymerbased pressure-sensitive adhesive, and
dy  solvent

cogting said buprenorphing-contalning adhestve minture or solution ou a Gim

I

{n an amount to provide the desired coating dry weight,
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drying said coated buprencrphine-containing adhesive raixture or soliution to

provide a buprenorphine-containing adhesive laver with the desired coating

drv weighy

4. laminating said buprenorphine-containing adhesive layver to & backing laver o
provide an buprenorphine-containing ssif-adhesive layer struchwe,

5. punching the individual systems from the buprengrphine-containing self-
adhiesive taver structurs with the desired area of refdaig, and

6. optionally adhering to the individual systems an active-fiee selfadhosive

layer structure comprizing alen 3 backing layer and an active sgant-free

sressura-sensitive adhesive layer sod which is larger than the individual

systems of buprenorphine-contaming seli-adbesive layer stnucture.

317 Method in sccordanse with flom 211, whersin in step | buprenorphine is

ine base and the carboxylis acid is levulinic acid

present in the torm of buprenvrph
and are suspended in ethanol and subsequently combined with a polymer-based

pressurs-sensitive adiiesive based on polysifoxans tn beptane to provide the

213, Method of troating pain in a patient by applying for sbout 168 howrs on the
skin of a patient 2 fransdermal therapeutic system for the teansdermal adininistration
of buprenarphine, coraprising a buprenorphing-containing s adhesive laver
structure copprising

A} a buprencrphine-impermeable backing layer, and

B) a buprenorphine-congining pressure-sensitive adhesive laver on sald

buprenorphine-impermenble backing layer, the adhesive layer comprising

2} at feast one polymer-based presure sensitive adhesive,

pharmaceutically acceptable salt thereof, and



16

=
A

2} a carhoxylic asid selected from the group consisting of oleic seid,
Haoleic soid and finolenis acid, levalinile acid aud mintures thereall in
an smstint sufficient so that said analgesically effective amount of
hapresorphing Is solubilized therein to form & munture, and the
sarbioxyiis acid buprenotphine mixturs forms dispersed deposits in the

said pressure-sensitive adhesive,

wherein said huprenorphine-coptaining pressure-sensitive adhesive layeristhe skin

214, Transdesmal therapeutic system for aduisistration of buprencrphine,
comprising 2 buprenorpbine-containing setiadhesive layer structure conyrising
A} a buprenurphine-inpermeable backing fayer, and
B) 2 buprsnorpbine-containing pressure~sensitive adhesive layer on said

tuprenorphine-impermenble backing laver, the adhesive layer somprising

2) at least one polypec-based pressure-sensitive adhesive,

by an analgesically effective ampunt of buprenvrphine base ora

pharmaceutically soceptabile salt thereof, and

¢} # carboxyvlic acid selected from the group consisting ofoleicacd,
linoleic ucid, linolenic acid, levalinic acid and mixtures thereof, 1o an

amount safticient so that said apalgesically effeative amount of

huprenorphing is sclubiliced thorsin to firm g roixture, and the
carbosylic scid bupronorphing mixture forms disporsed deposits i the

said pressure-senaitive adhesive,

contact Iayer for use in a method of tresting pain by applying suid transdermal

therapeutic system for abnut 168 hours on the skin of a patient.
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515, Transdermal therapeutic syster for the transdermal sdounisiration of
buprenorphine base, comprising 4 buprenorphing base-containing self-adhesive layer
structure comprising

s laverand

A} a buprencrphing bave-impermenble backi

B 2 buprenorphing hase-containing pressure-sensitive adhesive layer on said
buprenarphing hase-impermeable backing layer, the adhesive layse

comprising
a) at least one pressure-sensitive adhesive bassd oo polysiloxans,

) an analoesivally effective amount of buprenorphing base, and

o) levudinic seid, in an amount sufficient 50 that satd smaluesionlly
eifective amount of buprenorphine base is solubilieed thersin o fonn
2 minture, and the levalinie acid buprenorphine base mixture forms

disporsed deposils in the said pressure-sensitve adhesive,
wherein said buprenorphine base-containing pressure-sensitive adhesive layer 18 the

skin vontact laver.

216 Method of treating pain in a patient by applying (o thie skin of said patfent oy

about 168 hours a trangdermal therapeutic system, somprising o buprenorphine bases
containing seif-adhesive layer structure comprising

COmpIsing

tive adhesive based on polysiloxane,

a3 at feact one prossure-sensd

b) an ansleesically effective amount of bupreporphing hase, aud
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¢) levulinic acid, in an amount sufficient so that said analgesically
effective amount of buprenorphine base is solubilized therein to form
a mixture, and the levulinic acid buprenorphine base mixture forms

dispersed deposits in the said pressure-sensitive adhesive,

rn

whereln said buprenorphine base-containing pressurs-sengitive adhesive fayer v the

skin sontact layer.

217 Transdernoal therapentic system for the fransdermal administration ot

buprenorphine base, comprisisg a buprenorphioe bassscontaining sclfadbeaive layer

1 structure comprising

Arabuprenarphine base-tmpermeabds backing layer and

) 5 buprenorphing hasesconiaming fyressm@«sens:i-*tiv@ adhesive layveron
suid Buprenorphine base-impermeabls backing layer, the adhesive layer

comprising

L

a} at least one pressure-sonsi

ve adhssbre based on polysiloxans

3o

b} an analgesically effective amount of bupreaa shine base, and
g ¥ . P

effective amount of buprenorphine base is sotubilized therein to form
a mixture, and the levulinic acid buprenorphine base mixture forms

20 dispersed deposits in the said pressure-sensitive adhesive,

i3

wherein said buprenorphing bass-containing pressure-sensitive adhasive laver is the
skin contact laver for uss in a methnd of treating pain by applying said transdermal

therapsutic system for about 168 hours on the skin of a patient.

]
s

218 Transdermal therapsutic system foe the biansdermal adounisteation of

t2
L h

i)

buprenorphine, comprisinz @ buprenorohine-containing seltadhesive layer structure

2

comprising

A} & buprencrphine impenmeable backing layver, and
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218 Method of treating pain in g patient by ﬁ?iﬂ‘
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B) a buprenorphine-containing pressure-sensitive adhesive layer on said

buprenorphine-irmpermeable backing layer, the adhesive layer comprising

a) at least one polymer-based pressure-sensitive adhesive,

B} a0 analgesivally effective anint of bupren

pharmacenticaily acceptable sall theroof, and

c) a carboxylic acid selected from the group consisting of oleic acid,
linoleic acid, linolenic acid, levulinic acid and mixtures thereof, in an
amount sufficient so that said analgesically effective amount of
buprenorphine is solubilized therein to form a mixture, and the
carboxylic acid huprenorphing solution forms dispersed deposits in

the said pressure-sensitive adhesive,

wherein said buprenorphine-containing pressure-sensitive adhesive layer is the skin
contact laver and contains more than aboat 8,35 mglom or niore than 0.8 mgcm’- of
buprenorphing base of an syuimolar amount ofa p}xaﬁ’f&&cwii‘aﬂlziy aceeptable salt

thercof

véng o ihe skin o‘f“ Said:gmﬁ%m‘ for

abeast 168 hours 3 transdeomal therapeutic

of buprenorphine, comprising a Empfﬂn‘crﬁhizfzea.sa‘mtainiﬂg se:if»aéhiaﬂiv:a 'iziyfﬁf;i'

Stushire comprising

A) & buprenorphine-impermeable backing layer, and

B 3 huprenorphing-contalnmg pressure-ssnsithie adhesive layer on said

bussenorphine-impermeable backing layer, the adhesive taver comprizing
i EE Y g

a) atleast one polyroer-bas od pressure-seasitive adhesive,

bl an analgesically sifective sorount of buprenorphine base or g

pharmacsatically aceeptable salt thereof, and
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¢} carboxylic acid selected fram the group consisting of oleic actd,
finoleie actd, Unofents acid fovdinic acid and mixtares thereot, in an
amount sufficient so that said analgesically eifective amount o
buprenorphine is solubilized therein to form 3 mixtue, and the

5 carbonylic soid buprsnorphine sofution forms dispersed depasits in

the said presauressg s adhesive,

wherein said buprenorphine-containing pressute-sensitive adhesive layer is the skin
contact layer and contains more than about 0.55 mg:ff‘em2 or more than 0.6 mg/om’ of
buprenorphine base or an equimolar amount of a pharmaceutically acceptable salt

16 thereof

220, Trassderoul therapsutic system fir the transdermal administration of
huprencrphing, comprising a boprensphine-condaining self adbesive layer stucturs
comprising
15 A)  buprsoorphine-lmpermeabls backing layer, and
B) & buprenorphine-containing pressure-sensitive adhegive laver oo said

buprenorphine-mmpermeable backing laver, the adhesive layer comprising

a)

9

20 pharmaceutically acceptable sall thareof, and

&) acarboxylic acid selecied from the group cousisting of aleic aeid,

tinsleic anid, Hinolenie seid, levulinic scid and mixtures thereof, inan

amnunt sutficicnt so that said analzesically effective amount of

huprenorphine is selubilized therein to form @ mixbure, and the

23 carhoxylie acid buprenorphins solution foras dispersed deposits i

contact layer and contains more than about 0.55 mg/em” or more than 0.6 mg/em’ of
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iherend for use in a method of treating pain by applying said transdermal therapeutic

system for about 168 hours oo the skin of a patient.

221, Transdermal therapeutic system for the transdermal administration of
buprenorphine base, comprising a bupreoorphine base-containiog self-adhesive layer

SirUcure comprising

L=

A) a buprenorphine bess-impermeabls backing layer, and

B3 a buprenorphine base-containing pressure-sensitive adbesive laysr on said

buprenorphing base-impermeable backing layer, the adhesive layer

comprising

) 4t least one pressurs-sensitive adbesive based on polysilusanes,

1 an analgesically effective amount of buprencrphine base, and

¢} levulinic acid, in an amount sufficient so that said analgesically
effective amount of buprenorphine base is solubilized therein to form
a mixture, and the levulinic acid buprenorphine base ‘mixture forms
dispersed deposits in the said pressure-sensitive adhesive,

wherein said huprenorphing base-containing pressure-sensitive adhesive fayer i the

«/eme or more than 0.6

gt

skin &

mglem’ of buprensrphine base.

733 Method of treating patn io a patient by applying to the skin of said patient for

about 168 hours 2 fransdermal therapeutic 8
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B) a buprenorphine base~containing pressure-sensitive adhesive layer on said
buprenorphine base-impermeable backing layer, the adhesive layer

comprising
a) at least one pressurs-sensitive adhesive based on polysiloxanes,

b} an analgesically effective amount of buprenorphine base, and

oy levulinic acid, in an amount sufficient sothat said ansleesicaliy

offective amount of buprenorphine base is solubilized therein b Boror

a ouixure, and the tevalinic aclid i}upmnm phine base mixture foems

dispersed dme)szt% in the saud pr s-sensitive adhesive,

whavein said buprenorpiing base s-contatnng Pressure-sensitive adbesive laver s e
skin contact laver and sontains mors than abowt 0,55 mp/em or moore than D6

me/om” of buprenorphine base,

233 Transdermal therapeutic system for the transdermal administration of
buprenorphine base, comprising a buprenotphine base-containing se t-adhesive layer
structure comprising

A) a buprenorphine base-impermeable backing layer, and

B)a 'buprem)rph ine basa—contain‘ing vprf:sszirees.e‘ns;it}ive_ adhesim layﬁr ‘on'said

c‘@mpﬁsi%ng

a) st least ong prossure-sensitive adhesive bused oo polysilanancs,

by an analgesically effective amount of buprensrphine base, and

L)
B3

Jevulinic acid, in an amount sufficient o that said ansleesienily

o

stfective amount of buprenotphing base s solubilized therein o form

a mintiee, and the levalinic acid buprenorphine base mixture forms

dispersed deposits e said pressu ve adbesive,
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whersin said buprencrphine base-contalning pressurg-sensitive adhesive layer is the
skin contast laver and containg more than about 8.55 mg/em” or mors than 06
mefom’ of buprenorphine base for use in @ method of treating paw by applving said

transdermal therapeutic system for about 164 hours on the skinofa patient

9h4 A setof two to five differsnt transdermal therapeutic systems for the
trancdermisl administration of buprenotphing base selavted from five difforsuy
transdermal therapentic systems, a first a2 second, a third, 8 forth and a figh
tranadermal therapeutic system, each of the five different transdermal therapuutic

systerns comprising g buprentrphine-coniainmg selfadiesive laver struchnee

%

ng
&) 2 buprenorplune base-ipermeable backing layer, and

ot

Bia buprenorphine huse-containing pressure-sensifive adhesive taver on said

¥
£

buprenorphine base- impermeable backing laver, the adbedive layer

comprising
a) at least one pressure-sensitive adhesive based on polysiloxanes,
by an analoenically sffective amount of buprenorphine base, and

- Jevulinic scid. in an srucunt sufficient 9o that said aualzesically

e
e

efisetive amount of buprenorphine basc i solubilived thersin to form
a mivture, and the levelinic scid buprenorphine base mixture fotms

dispersed deposits in the said pressure-sensitive adhesive,

wherein,

containing pressure-sensitive adhesive layer providing the area of release ranging
from about 1 e’ to about 4.8 cm” and contains from about 1 mg to about 4 mg
buprenorphine base;

the second transdermal therapeutic systern provides a size of said buprenomshine-

comtaining ressure-sensttive adhesive layer providing the area of release mogiog
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froo about 3 cm to about 8.5 ont” and contams from about 3.5 mig to about B mig
buprenorphine base: and

comtaining pressurs-sensitive adhestve bayer providiog the area of release ranging

3

$  from about 6.cny’ to about 19 e and contains from about 6.5 mg 1o about 1emg

buprenotphine base: and

the fourth transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the arca of release ranging

1§ mpz buprenorphine base; and
the fith tansdermal therapeutic System provudes a size of satd buprencrphine.
containing pressure-sensitive adbesive fayer providing the area of release ranging
o about 16 ent to about 38 o’ from sbout 15 mg to sbout 32 mg buprenorphine

15 wherein the five different transdermal therapeutic systems have inureasing aroas of

refease and amounts of buprenotphie front the first to the H

o for use in method of treating pain by spplying one of said
i1 Y3 £:on

therapeutic yyst
1 8 palicnt.
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Claims:

1. Method of treating pain in a patient by applying for about 168 hours on the skin
of a patient a transdermal therapeutic system for the transdermal administration of

buprenorphine, comprising a buprenorphine-containing self-adhesive layer structure

comprising
A) a buprenorphine-impermeable backing layer, and
B) a buprenorphine-containing pressure-sensitive adhesive layer on said

buprenorphine-impermeable backing layer, the adhesive layer comprising
a) at least one polymer-based pressure-sensitive adhesive,
b) an analgesically effective amount of buprenorphine base or a
pharmaceutically acceptable salt thereof, and
) a carboxylic acid selected from the group consisting of oleic
acid, linoleic acid, linolenic acid, levulinic acid and mixtures thereof, in
an amount sufficient so that said analgesically effective amount of
buprenorphine is solubilized therein to form a mixture, and the
carboxylic acid buprenorphine mixture forms dispersed deposits in the
said pressure-sensitive adhesive,

wherein said buprenorphine-containing pressure-sensitive adhesive layer is the

skin contact layer.

2. The method in accordance with claim 1, wherein said buprenorphine is present in

the form of buprenorphine base and/or said carboxylic acid is levulinic acid.

3. The method in accordance with claim 1, wherein said polymer-based pressure-

sensitive adhesive is based on polysiloxanes or polyisobutylenes.

4. The method in accordance with claim 1, wherein said buprenorphine is present in
the form of buprenorphine base, said carboxylic acid is levulinic acid and the polymer-

based pressure-sensitive adhesive is based on polysiloxanes.

(10664606_1):KZA
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5. The method in accordance with any one of claims 1 to 4, the amount of said
buprenorphine contained in the transdermal therapeutic system ranging from

about 1 mg to about 4 mg buprenorphine base or an equimolar amount of a
pharmaceutically acceptable salt thereof, or

about 3.5 mg to about 8 mg buprenorphine base or an equimolar amount of a
pharmaceutically acceptable salt thereof, or

about 6.5 mg to about 16 mg buprenorphine base or an equimolar amount of a
pharmaceutically acceptable salt thereof, or

about 11.5 mg to about 24 mg buprenorphine base or an equimolar amount of a
pharmaceutically acceptable salt thereof, or

about 15 mg to about 32 mg buprenorphine base or an equimolar amount of a

pharmaceutically acceptable salt thereof.

6. The method in accordance with any one of claims 1 to 5, the size of said
buprenorphine-containing pressure-sensitive adhesive layer providing the area of release
ranging from

about 1 cm? to about 4.8 crnz, or

about 3 cm” to about 9.5 crnz, or

about 6 cm” to about 19 crnz, or

about 12 cm? to about 28.5 crnz, or

about 16 cm? to about 38 cm”.

7. The method in accordance with any one of claims 1 to 4, the size of said
buprenorphine-containing pressure-sensitive adhesive layer providing the area of release
ranging from about 1 cm® to about 4.8 cm® and the amount of said buprenorphine
contained in the transdermal therapeutic system ranging from about 1 mg to about 4 mg

buprenorphine base or an equimolar amount of a pharmaceutically acceptable salt thereof.

8. The method in accordance with claim 7, said transdermal therapeutic system
providing a mean AUCt of more than 7,000 pg.hr/ml, or of more than 8,000 pg.hr/ml over
about 168 hours of administration after a single-dose administration to a subject
population, and/or wherein the transdermal therapeutic system provides a nominal mean

release rate of about 5 pg/hr over about 168 hours of administration.

(10664606_1):KZA
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9. The method in accordance with any one of claims 1 to 4, the size of said
buprenorphine-containing pressure-sensitive adhesive layer providing the area of release
ranging from about 3 cm® to about 9.5 cm?, and the amount of said buprenorphine
contained in the transdermal therapeutic system ranging from about 3.5 mg to about 8 mg

buprenorphine base or an equimolar amount of a pharmaceutically acceptable salt thereof.

10. The method in accordance with claim 9, said transdermal therapeutic system
providing a mean AUCt of more than 14,000 pg.hr/ml, or of more than 16,000 pg.hr/ml
over about 168 hours of administration after a single-dose administration to a subject
population, and/or wherein the transdermal therapeutic system provides a nominal mean

release rate of about 10 pg/hr over about 168 hours of administration.

11. The method in accordance with any one of claims 1 to 4, the size of said
buprenorphine-containing pressure-sensitive adhesive layer providing the area of release
ranging from about 6 cm?® to about 19 cm?® and the amount of said buprenorphine
contained in the transdermal therapeutic system ranging from about 6.5 mg to about
16 mg buprenorphine base or an equimolar amount of a pharmaceutically acceptable salt

thereof.

12. The method in accordance with claim 11, said transdermal therapeutic system
providing a mean AUCt of more than 28,000 pg.hr/ml, or of more than 32,000 pg.hr/ml
over about 168 hours of administration after a single-dose administration to a subject
population, and/or wherein the transdermal therapeutic system provides a nominal mean

release rate of about 20 pg/hr over about 168 hours of administration.

13. The method in accordance with any one of claims 1 to 4, the size of said
buprenorphine-containing pressure-sensitive adhesive layer providing the area of release
ranging from about 12 cm? to about 28.5 cm?, and the amount of said buprenorphine
contained in the transdermal therapeutic system ranging from about 11.5 mg to about 24
mg buprenorphine base or an equimolar amount of a pharmaceutically acceptable salt

thereof.

14. The method in accordance with claim 13, said transdermal therapeutic system
providing a mean AUCt of more than 42,000 pg.hr/ml, or of more than 48,000 pg.hr/ml
over about 168 hours of administration after a single-dose administration to a subject
population, and/or wherein the transdermal therapeutic system provides a nominal mean

release rate of about 30 pg/hr over about 168 hours of administration.
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15. The method in accordance with any one of claims 1 to 4, the size of said
buprenorphine-containing pressure-sensitive adhesive layer providing the area of release
ranging from about 16 cm® to about 38 cm’, and the amount of said buprenorphine
contained in the transdermal therapeutic system ranging from about 15 mg to about 32 mg

buprenorphine base or an equimolar amount of a pharmaceutically acceptable salt thereof.

16. The method in accordance with claim 15, said transdermal therapeutic system
providing a mean AUCt of more than 62,000 pg.hr/ml, or of more than 64,000 pg.hr/ml
over about 168 hours of administration after a single-dose administration to a subject
population, and/or wherein the transdermal therapeutic system provides a nominal mean

release rate of about 40 pg/hr over about 168 hours of administration.

17. The method in accordance with any one of claims 1 to 16, said transdermal
therapeutic system providing an arithmetic mean tmax of from about 60 hr to about 120
hr, or from about 66 hr to less than 108 hr after a single-dose administration to a subject

population.

18. The method in accordance with any one of claims 1 to 17, said transdermal
therapeutic system providing a mean AUCt per area of release of more than 1,700
pg.hr/rnl—crn2 over about 168 hours of administration after a single-dose administration to

a subject population.

19. The method in accordance with any one of claims 1 to 18, said buprenorphine-
containing pressure-sensitive adhesive layer containing more than 0.55 rng/crnz, or more
than 0.6 rng/crn2 of buprenorphine base or an equimolar amount of a pharmaceutically

acceptable salt thereof.

20. The method in accordance with any one of claims 1 to 19, the buprenorphine-
containing pressure-sensitive adhesive layer being coated at a dry weight of more than 6

rng/crnz, or of more than 8 rng/crnz.

21. The method in accordance with any one of claims 1 to 20, wherein the
carboxylic acid is levulinic acid, said buprenorphine-containing pressure-sensitive
adhesive layer containing the same % amounts of levulinic acid and buprenorphine, based
on the % amount of buprenorphine base, or wherein said buprenorphine-containing
pressure-sensitive adhesive layer containing less % amounts of levulinic acid than %

amounts of buprenorphine, based on the % amount of buprenorphine base.
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22. The method in accordance with any one of claims 1 to 21, said buprenorphine-
containing self-adhesive layer structure being attached to a second larger active agent-free
self-adhesive layer structure for enhancing the adhesive properties of the overall

transdermal therapeutic system.

23. The method in accordance with claim 22, said second active-free self-adhesive
layer structure comprising a backing layer and an active agent-free pressure-sensitive

adhesive layer of pressure-sensitive adhesive based on polyacrylates or polysiloxane.

24. The method in accordance with any one of claims 1 to 23, wherein
buprenorphine is present in the form of buprenorphine base and providing a mean
cumulative skin permeation rate measured in a Franz diffusion cell with dermatomed
human skin of more than 1.3 pg/crnz—hr over a 168 hours test, and/or providing a
cumulative release of buprenorphine base as measured in a Franz diffusion cell with

dermatomed human skin of 220 p g/crn2 to 640 p g/crn2 over a time period of 168 hours.

25. The method in accordance with any one of claims 1 to 24, wherein
buprenorphine is present in the form of buprenorphine base and providing a non-
cumulative release of buprenorphine base as measured in a Franz diffusion cell with
dermatomed human skin of

2u g/crn2 to 10 n g/crn2 in the first 8 hours,

20 n g/crn2 to 80 n g/crn2 from hour 8§ to hour 24,

20 n g/crn2 to 80 n g/crn2 from hour 24 to hour 32,

30 pg/crn2 to 120 pg/crn2 from hour 32 to hour 48,

40 n g/crn2 to 150 p g/crn2 from hour 48 to hour 72,

100 pg/em? to 300 pg/cm’ from hour 72 to hour 144, and

30 pg/em’ to 100 pg/em’® from hour 144 to hour 168.
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26. Method of treating pain in a patient by applying for about 168 hours on the skin
of a patient a transdermal therapeutic system for the transdermal administration of
buprenorphine selected from a set of two to five different transdermal therapeutic systems
each in accordance with any one of claims 1 to 25, wherein

the first transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 1 cm” to about 4.8 cm” and contains an amount of said buprenorphine from about 1
mg to about 4 mg buprenorphine base or an equimolar amount of a pharmaceutically
acceptable salt thereof;

the second transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 3 cm” to about 9.5 cm”® and contains an amount of said buprenorphine from about
3.5 mg to about 8 mg buprenorphine base or an equimolar amount of a pharmaceutically
acceptable salt thereof; and

the third transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 6 cm” to about 19 cm” and contains an amount of said buprenorphine from about
6.5 mg to about 16 mg buprenorphine base or an equimolar amount of a pharmaceutically
acceptable salt thereof; and

the fourth transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 12 cm” to about 28.5 cm” and contains an amount of said buprenorphine from about
11.5 mg to about 24 mg buprenorphine base or an equimolar amount of a
pharmaceutically acceptable salt thereof; and

the fifth transdermal therapeutic system provides a size of said buprenorphine-
containing pressure-sensitive adhesive layer providing the area of release ranging from
about 16 cm” to about 38 cm” and contains an amount of said buprenorphine from about
15 mg to about 32 mg buprenorphine base or an equimolar amount of a pharmaceutically

acceptable salt thereof.
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27. The method in accordance with claim 26, wherein buprenorphine is present in
the form of buprenorphine base and wherein

the first transdermal therapeutic system when tested in a comparative clinical
study is bioequivalent to a reference product having an area of release of about 6.25 cm?
and providing a nominal mean release rate of about 5 pg/hr over about 168 hours of
administration,

the second transdermal therapeutic system when tested in a comparative clinical
study is bioequivalent to a reference product having an area of release of about 12.5 cm?
and providing a nominal mean release rate of about 10 pg/hr over about 168 hours of
administration,

the third transdermal therapeutic system when tested in a comparative clinical
study is bioequivalent to a reference product having an area of release of about 25 cm?
and providing a nominal mean release rate of about 20 pg/hr over about 168 hours of
administration,

the fourth transdermal therapeutic system when tested in a comparative clinical
study is bioequivalent to a reference product having an area of release of about 37.5 cm?
and providing a nominal mean release rate of about 30 pg/hr over about 168 hours of
administration,

the fifth transdermal therapeutic system when tested in a comparative clinical
study is bioequivalent to a reference product having an area of release of about 50 cm?
and providing a nominal mean release rate of about 40 pg/hr over about 168 hours of
administration,

wherein the reference product is prepared by the following steps:

1. homogenizing of 1,139 g of a 47.83 % polyacrylate solution of a self-

crosslinked acrylate copolymer of 2-ethylhexyl acrylate, vinyl acetate, acrylic

acid (solvent: ethyl acetate:heptanes:isopropanol:toluene:acetylacetonate in the

ratio of 37:26:26:4:1), 100 g of levulinic acid, 150 g of oleyl oleate, 100 g of

polyvinylpyrrolidone, 150 g of ethanol, 200 g of ethyl acetate, and 100 g of

buprenorphine base to provide a mixture;

2. stirring the mixture of step 1 for about 2 hours and controlling the

dissolution of all solids visually whereas controlling the evaporation loss by

reweighing and replenishing the possible solvent loss by ethyl acetate;
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3. subsequently applying the mixture on a transparent polyester film in
such a manner that the mass per unit area of the dry adhesive layer amounts to
about 80 g/rn2 wherein the polyester film is rendered removable by means of
siliconization and serves as protective layer;

4. removing the solvents of the mixture applied on a transparent polyester
film in step 3 by drying with heated air which is led over a moist lane resulting in
evaporation of the solvents, but also in melting of the levulinic acid and covering
the adhesive film with a polyester foil;

5. punching the area of release of 6.25 crnz, 12.5 crnz, 25 crnz, 37.5 cm?
and 50 cm?, respectively, by means of suitable cutting tools and removing the

edges left between the individual systems.

Use of a transdermal therapeutic system in accordance with any one of

claims 1 to 27 for the manufacture of a medicament for treating pain by applying the

medicament for about 168 hours on the skin of a patient.

29.

Method of manufacture of a transdermal therapeutic system for the transdermal

administration of buprenorphine in accordance with any one of claims 1 to 27 comprising

the steps of

1. providing a buprenorphine-containing adhesive mixture or solution
comprising

a) buprenorphine base or a pharmaceutically acceptable salt thereof

b) a carboxylic acid,

) a polymer-based pressure-sensitive adhesive, and

d) solvent,

2. coating said buprenorphine-containing adhesive mixture or solution on a

film in an amount to provide the desired coating dry weight,

3. drying said coated buprenorphine-containing adhesive mixture or
solution to provide a buprenorphine-containing adhesive layer with the desired
coating dry weight,

4. laminating said buprenorphine-containing adhesive layer to a backing

layer to provide an buprenorphine-containing self-adhesive layer structure,
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5. punching the individual systems from the buprenorphine-containing
self-adhesive layer structure with the desired area of release, and

6. optionally adhering to the individual systems an active-free self-
adhesive layer structure comprising also a backing layer and an active agent-free
pressure-sensitive adhesive layer and which is larger than the individual systems

of buprenorphine-containing self-adhesive layer structure.

30. Method in accordance with claim 29, wherein in step 1 buprenorphine is present
in the form of buprenorphine base and the carboxylic acid is levulinic acid and are
suspended in ethanol and subsequently combined with a polymer-based pressure-sensitive
adhesive based on polysiloxane in heptane to provide the buprenorphine-containing

adhesive mixture or solution.

LTS Lohmann Therapie-Systeme AG

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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