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CLAIMS

I. Transdermal therapewtic systemn for the transdermal administratiofof

5 buprenorphine, comprising a bupreporphine-containing seif-adhesive Jyer structure
COMPrising

A} a buprenorphine-impermeable backing layer, and

B} 2 buprenorphine-containing pressure-sensitive adbfSive tayer on said

buprenorphine-impermeable backing laver. thgfadhesive layer comprising

10 a) at least one polymer-based pressure-seyfSitive adhesive,

b) an analgesically effective amount g% buprenorphine base or a

pharmaceutically acceptable sg}f thereof, and

¢) acarboxylic acid selected ffom the group consisting of oleic acid,

linoleic acid, linolenic gfid, levulinic acid and mixtures thereof, in an

15 amount sufficient sofhat said analgesically effective amount of

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

20  contact layer.

2. Trangfermat therapeutic system in aceordance with claim 1, wherein said
buprenorghine is present in the form of buprenorphine base.
25 3. Transdermal therapeutic system in accordance with claim 1, wherein said

boxylic acid is levulinic acid.
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4. Transdermal therapeutic system in accordance with claim 1, wherein said
buprenorphine is present in the form of buprenorphine base and said carboxyligfacid

1s levulinic acid,

5 A Transdermal therapeutic system in accordance with claim 1, wierein said

polyisobutylenes.

6. Transdermal therapeutic system in accordance witjfclaim 1, wherein said .
10 polymer-based pressure-sensitive adhesive is based ongolysiloxanes.

7. Transdermal therapeutic system in accorgfnce with claim 1, wherein said
buprenorphine is present in the form of bupreglrphine base, said carboxylic acid is
levulinic acid and the polymer-based pressyfte-sensitive adhesive is based on

15 polysiloxanes.

3. Transdermal therapeutic syftem in accordance with any one of claims 1 to 7,

the amount of said buprenorphjfie contained in the transdermatl therapeutic system
ranging from

20 about 1 mg to about 4 uprenorphine base or an equimolar amount of a

pharmaceutically accgftable salt thereof, or

about 3.5 mg to ahyftd § mg buprenorphine base or an equimolar amount of a

25 ically acceptable salt thereof, or

out 15 mg to about 32 mg buprenorphine base or an equimolar amount of a

pharmaceutically acceptable salt thereof.

9. Transdermal therapeutic system in accordance with any one of claims
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1 1o 8, the size of said buprenorphine-containing pressure-sensitive adhesive fayey
providing the area of relesse ranping from
about 1 et io about 4.8 cm®, or
about 3 cm’ to about 9.5 cmz, or

5 about 6 er” fo about 19 cmz, or
abour 12 cm? to about 28.5 co, ot

about 16 cm® to about 38 cm?.

10.  Transdermal therapeutic system in accordance withfany one of claims
10 1 to7, the size of said buprenorphine-containing pressyfe-sensitive adhesive layer
providing the area of release ranging from about 1 to about 4.8 cm® and the
amount of said buprenorphine contained in the trghisdermal therapeutic system
ranging from
about | mg to about 4 mg buprenorphine bgfe or an equimolar amount of a

15  pharmaceutically acceptable salt thereo

11.  Transdermal therapeutic syftem in accordance with claim 10, said
transdermal therapeutic systemybroviding a mean AUCt of more than 7,000 pg.hr/ml
over about 168 hours of adgginistration after a single-dose administration to a subject

20  population.

12.  Transdermajfherapeutic system in accordance with claim 11, said
transdermal thergfeutic system providing a mean AUCt of more than 8,000 pg.hr/m]|
over about 16 hours of administration after a single-dose administration to a subject

25  populatio

13.
12vherein the transdermal therapeutic system provides a nominal mean release rate

about 5 ug/hr over about 168 hours of administration.

ransdermal therapeutic system in accordance with any one of claims 10 to



WO 2013/088254 PCT/IB2012/002973
164

14, Transdermal therapeutic system in accordance with any one of claims 10
13, wherein buprenorphine is present in the forin of buprenorphine base and wjrein
the transdermal therapeutic system when tested in a comparative clinical s is

biceguivalent to the commercial product BuTrans® having an area of relghisc o 6.23

15.  Transdermal therapeutic system in aceordances with any ghe of claims

1 to 7, the size of said buprenorphine-containing pressure-segfitive adhesive layer
providing the area of release ranging from about 3 cm’ togbout 9.5 cm?, and the
{0 amount of said buprenorphine contained in the transdeyfal therapeuiic system
ranging from
about 3.5 mg to about 8 mg buprenorphine base gf an equimolar amount of a

pharmaceutically acceptable salt thereof.

15 16.  Transdermal therapeutic system pfaccordance with claim 15, said
g a mean AUCt of more than 14,000

inistration afier a single-dose administration to

transdermal therapeutic system provi
pe.hr/ml over about 168 hours of

a subject population.

20 17.  Transdermal theragfutic system in accordance with claim 16, said

transdermal therapeutigfystem providing a mean AUCt of more than 16,000
pg.hr/ml over about J&68 hours of administration after a single-dose administration to

a subjeet populatiyfn.

25 . dermal therapeutic system in accordance with any one of claims 15 to

9.  Transdermal therapeutic system in accordance with any one of claims 15 to

18, wherein buprenorphine is present in the form of buprenorphine base and wherein

the transdermal therapeutic system when tested in a comparative clinical study is
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bicequivalent to the commercial product BuTrans® having an area of release of

cm.

20.  Transdermal therapeutic system in accordance with any one of cjfims
5 1to 7, the size of said buprenorphine-containing pressure-sensitive agliesive layer
providing the area of release ranging from about 6 cm? to about 1
amount of said buprenorphine contained in the transdermal thegfipeutic system
ranging from
about 6.5 mg to about 16 mg buprenorphine base or an egliimolar amount of a
10 pharmaceutically acceptable salt thereof.
21 Transdermal therapeutic system in accogfance with claim 20, said
an AUCt of more than 28,000

tion after a single-dose administration to

transdermal therapeutic system providing a
pg.hr/mi over about 168 hours of adminis

15  asubject population.

22.  Transdermal therapeutic syftem in accordance with claim 21, said
transdermal therapeutic systenybroviding a mean AUCt of more than 32,000
pg.hr/ml over about 168 hoyfs of administration after a single-dose administration to

20  asubject population.

23.  Transdermgftherapeutic system in accordance with any one of claims 20 to
22, wherein thegfansdermal therapeutic system provides a nominal mean release raie
of about 20 r over about 168 hours of administration.
25

24,

23,

ransdermal therapeutic system in accordance with any one of claims 20 to
herein buprenorphine is present in the form of buprenorphine base and wherein
transdermal therapeutic system when tested in a comparative clinical study is
bioequivalent to the commercial product BuTrans® having an area of release of 25

sz .
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25.  Transdermal therapeutic system in accordance with any one of claims

5  ranging from
about 11.5 mg to about 24 mg buprenorphine base or an equimolagfimount of a
pharmaceutically acceptable salt thereof.

26.  Transdermal therapeutic system in accordance wigf claim 25, said
of more than 42,000

a single-dose administration to

10 fransdermal therapeutic system providing a mean AU
pe.hr/m] over about 168 hours of administration a

a subject population.

cordance with claim 26, said
a mean AUCt of more than 48,000

27.  Transdermal therapeutic system in
15 transdermal therapeutic system providi
pg.hr/m! over about 168 hours of adigfnistration after a single-dose administration to
a subject population.
28.  Transdermal therapeyflic system in accordance with any one of claims 25 to
20 27, wherein the transde

of about 30 pg/hr ovepfibout 168 hours of administration.

| therapeutic system provides a nominal mean release rate

25 idi e area of release ranging from about 16 em? to about 38 cmz, and the

out 15 mg to about 32 mg buprenorphine base or an equimolar amount of a

pharmaceutically acceptable salt thereof.
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38, Transdermal therapeutic system in accordance with claim 29, said
iransdermal therapeutic system providing a mean AUCH of more than 62,000
pe-hr/ml over about 168 hours of administration after a single-dose admini

a subject population.

31.  Transdermal therapeutic system in accordance with claim 3
transdermal therapeutic system providing a mean AUCt of moreghian 64,000

pg.hr/ml aver about 168 hours of administration after a singlegllose administration to

a subject population.

10

32.  Transdermal therapeutic system in accordancefvith any one of claims 29 to

31, wherein the transdermal therapeutic system prgiides a nominal mean release rate

of about 40 pg/hr over about 168 hours of admj

15 33,  Transdermal therapeutic system in glcordance with any one of claims 1 to 32,

said transdermal therapeutic system prgffiding an arithmetic mean tmax of from

about 60 hr to about 120 hr after a sjfzle-dose administration to a subject population.

34.  Transdermal therapeutigfystem in accordance with claim 33, said

20  transdermal therapeutic systgfh providing an arithmetic mean tmax of from about 66

hr to less than 108 hr afteyfa single-dose administration to a subject population.

erapeutic system providing a mean AUCH per area of release of

25 pg.hr/ml-cm? over about 168 hours of administration after a single-

sajf buprenorphine-containing pressure-sensitive adhesive layer containing more
an 0.55 mg/cm’ of buprenorphine base or an equimoiar amount of a

pbarmaceutically acceptable salt thereof.
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37, Transdermal therapautic system in accordance with claim 36, said
buprenorphine-containing pressure-sensitive adhesive layer containing more 1
0.6 mg/cm” of buprenorphine base or an equimolar amount of a pharmaceugCally

acceptable salt thereof.

38.  Transdermal therapeutic system in accordance with any ongfof claims 1 to 37,
the buprenorphine-containing pressure-sensitive adhesive layerffeing coated at a dry

weight of more than 6 mg/cm”.

10 39 Transdermal therapeutic system in accordance claim 38, the

buprenorphine-containing pressure-sensitive adhesiyf layer being coated at a dry

weight of more than 8 mg/cm?,

40.  Transdermal therapeutic system in agfordance with any one of claims 1 to 39,

15  wherein the carboxylic acid is levulinic aghd, said buprenorphine-containing
pressure-sensitive adhesive layer contgfing the same % amounts of levulinic acid

and buprenorphine, based on the % fmount of buprenorphine base.

41.  Transdermal therapeypfC system in accordance with any one of claims | to 39,

20  wherein the carboxylic acfis levulinic acid, said buprenorphine-containing
pressure-sensitive adhegfve layer containing less % amounts of levulinic acid than %

amounts of buprenogfhine, based on the % amount of buprenorphine base.
al therapeutic system in accordance with any one of claims 1 to 41,

25 hine-containing self-adhesive layer structure being attached to a

3.

active-free self-adhesive layer structure comprising a backing layer and an active

Transdermal therapeutic system in accordance with claim 42, said second
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agent-free pressure-sensitive adhesive layer of pressure-sensitive adhesive based

polvacrylates.

44, Transdermal therapeutic system in accordance with claim 42, saigfsecond

S active-free sell~adhesive layer structuse comprising a backing layer an active
agent-froe pressure-sensitive adhesive layer of prossure-sensitive gffhesive based on
polysiloxane.
45, Transdermal therapeutic system in accordance wighf any cone of claims 1 to 44,
10 wherein buprenorphine is present in the form of bupreyfOrphine base and providing a

mean cumulative skin permeation rate measured ingf Franz diffusion cell with

dermatomed human skin of more than 1.3 pg/cgf~hr over a 168 hours test.
46.  Transdermal therapeutic system ingfccordance with any one of claims | to 45,
15 wherein buprenorphine is present in thefform of buprenorphine base and providing a

cumulative release of buprenorphingbase as measured in a Franz diffusion cell with
dermatomed human skin of 220 pf/cm® to 640 pg/cm2 over a time period of 168

hours.

20 47.  Transdermal thegfpeutic system in accordance with any one of claims 1 to 46,
wherein buprenorphigf is present in the form of buprenorphine base and providing a

non-cumulative rejfase of buprenorphine base as measured in a Franz diffusion cell

25 20 pg/ergfto 80 pg/em’ from hour 8 to hour 24,

20 pgffm? to 80 pg/em? from hour 24 to hour 32,

30 Ao/em’® to 120 pg/em? from hour 32 to hour 48,
pg/em’ 1o 150 pg/em? from hour 48 to hour 72,

100 pg/em’ to 300 pg/em’ from hour 72 to hour 144, and
30 pg/em® to 100 pg/em? from hour 144 to hour 168.
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48. A set of two to five different transdermal therapeutic systems each in

accordance with any one of claims 1 to 47, wherein
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from about 1 mg to about 4 mg buprenorphine base or an equi
pharmaceutically acceptable salt thereof]
the second transdermal therapeutic system provides a sizghf said buprenorphine-
10  containing pressure-sensitive adhesive layer providingghe area of release ranging
from about 3 cm® to about 9.5 cm” and contains an gfiount of said buprenorphine
from about 3.5 mg to about 8 mg buprenorphinefase or an equimolar amount of a
pharmaceutically acceptable salt thereof; and
the third transdermal therapeutic system pg#vides a size of said buprenorphine-
15  containing pressure-sensitive adhesive jfyer providing the area of release ranging
from about 6 cm” to about 19 cm” agf contains an amount of said buprenorphine
from about 6.5 mg to about 16 mgfouprenorphine base or an equimolar amount of a
pharmaceutically acceptable sght thereof; and
the fourth transdermal thergffeutic system provides a size of said buprenorphine-
20 containing pressure-sengilive adhesive layer providing the area of release ranging
from about 12 cm® tofbout 28.5 em? and contains an amount of said buprenorphine

from about 11.5 myf to about 24 mg buprenorphine base or an equimolar amount of a

25 ining pressure-sensitive adhesive layer providing the area of release ranging

frogf about 15 mg to about 32 mg buprenorphine base or an equimolar amount of a

armaceutically acceptable salt thereof.
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49.  Transdermal therapeutic system selected from a set in accordance with cl
48, wherein buprenorphine is present in the form of buprenorphine base and wjferein
the first transdermal therapeutic system when tested in a comparative cliniggl study is
bioequivalent to a reference product having an area of release of about
providing a nominal mean release rate of about 5 pug/hr over about 16 hours of
administration,

the second transdermal therapeutic system when tested in a corglarative clinical
release of about 12.5

ug/hr over about 168

study is bioequivalent to a reference product having an area
em? and providing a nominal mean release rate of about
hours of administration,

the third transdermal therapeutic system when testef in a comparative clinical study
ea of release of about 25 cm” and

20 pg/hr over about 168 hours of

is bioequivalent to a reference product having
providing a nominal mean release rate of abg
administration,

the fourth transdermal therapeutic systgfh when tested in a comparative clinical study
is bioequivalent to a reference prodyft having an arca of release of about 37.5 cm’
and providing a nominal mean reffase rate of about 30 pg/hr over about 168 hours of
administration,

the fifth transdermal thera

is bioequivalent to a refgfence product having an area of release of about 50 ¢cm? and

tic system when tested in a comparative clinical study
providing a nominal ffiean release rate of about 40 pg/hr over about 168 hours of
administration,
wherein the reffrence product is prepared by the following steps:

homogenizing of 1,139 p 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;
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o

stirring the mixture of step 1 for about 2 hours and controHing the
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removable by means of siliconization and serves as ppbtective layer;
4. removing the solvents of the mixture applied gh a transparent
polyester film in step 3 by drying with heated ayff which is led over a moist
10 lane resulting in evaporation of the solventsbut also in melting of the
m with a polyester foil;

em’, 12.5 em?, 25 cm?, 37.5 cm?

levulinic acid and covering the adhesive
5. punching the area of release of 6.
and 50 cm?, respectively, by meang/f suitable cutting tools and removing
the edges left between the indivj
50.  Transdermal therapeutic systgfn comprising buprenorphine for the
transdermal administration of bugfénorphine selected from:
a first transdermal therapeutic #Hstem providing a size of the area of release ranging
from about 1 cm? to about 48 cm? and containing an amount of said buprenorphine
20 from 1 mg to about 4 mgfduprenorphine base or an equimolar amount of a
pharmaceutically accgftable salt thereof and providing a mean AUCt of more than
8,000 pg.hr/ml ovgf about 168 hours of administration after a single-dose
administration ¥ a subject population;
a second tragfdermal therapeutic system providing a size of the area of release
25  ranging fyfm about 3 em® to about 9.5 cm” and containing an amount of said
bupreghrphine from about 3.5 mg to about 8 mg buprenorphine base or an equimolar
amgfint of a pharmaceutically acceptable salt thereof and providing a mean AUCt of
ore than 16,000 pg.hr/ml over about 168 hours of administration after a single-dose

administration to a subject population; and
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a third transdermal therapeutic system providing a size of the area of release rangg
from about 6 cm® to about 19 om” and containing an amoust of said buprenorgifine
from about 6.5 mg to about 16 mg buprenorphine base or an equimolar amgfnt of a

pharmaceutically acceptable salt therenf and providing a mean AUCH of fiore than

th

32,000 pg.hir/ml over about 168 hours of sdministration afler a singlegfose
administration 10 2 subject population; and

a fowrth {ransdermal therapeutic system providing a size of the gfea of release
ranging from about 12 em’® to about 28.5 em” and containingn amount of said

buprenorphine from about 11.5 mg to abowi 24 mg bupreghrphine base or an

10 cquimolar amount of a pharmmaceutically acceptable sglf thereof and providing a
mean AUCTE of maore than 48,0860 pg.hu/md over abgylt 168 hours of administration
after a single-dose administration to a subject p
a fifth transdermal therapeutic system providjffz a size of the ares of release ranging
from about 16 cm” to about 38 em® and copffaining an amount of said buprenorphine
15 from about 15 mg to about 32 mg buprghicrphine base or an equimolar amount of &
pharmeaceuticatly acceptable salt theyfof and providing a mean AUCH of inore than
64,000 pg.hr/ml over ahout 168 hffurs of administration afler a single-dose
administration to a subject poghilation.
20 51, Transdermal thegfpeutic system cosnprising buprenorphine for the
transdermal adminisgftion of buprenorphine selected from:
a tirst transdermalficrapeutic system providing a size of the area of release ranging
from about 1 cgf to about 4.8 cm” and containing an amount of said buprenorphine

from I mg tyfabout 4 mg buprenorphine base or an equimolar amount of a

>
N

. L. 2 - . .
wing from about 3 cm® to aboat 9.5 cm® and containing an amount of said

buprenorphine from about 3.5 mg to about 8 mg buprenorphine base or an equimolar
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amount of a pharmaceutically acceptable salt thereof and providing a nominal m
release rate of about 10 pg/hr over about 168 hours of administration; and
a third transdermal therapeutic system providing a size of the area of releas
from about 6 cm® to about 19 cm2 and containing an amount of said bup
from about 6.5 mg to about 16 mg buprenorphine base or an equimolgf amount of a
pharmaceutically acceptable salt thereof and providing a nominal gfean release rate
of about 20 pg/hr over about 168 hours of administration; and
a fourth transdermal therapeutic system providing a size of {j€ area of release
ranging from about 12 ¢m? to about 28.5 cm? and containjflg an amount of said
buprenorphine from about 11.5 mg to about 24 mg bugfenorphine base or an
equimolar amount of a pharmaceutically acceptablefalt thereof and providing a
nominal mean release rate of about 30 ug/hr ovegfabout 168 hours of administration;
and

a fifth transdermal therapeutic system proyftling a size of the area of release ranging
from about 16 cm? to about 38 cm” andfontaining an amount of said buprenorphine
from about 15 mg to about 32 mg byfrenorphine base or an equimolar amount of a
pharmaceutically acceptable salt jlereof and providing a nominal mean release rate

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

to 80 pg/cm2 from hour 8 to hour 24,
to 80 pg,/c:m2 from hour 24 to hour 32,

pg/em? to 150 pg/em? from hour 48 to hour 72,
100 pg/em? to 300 pg/em? from hour 72 to hour 144, and
30 pg/em”® to 100 pg/em? from hour 144 to hour 168.
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53. A set of transdermal therapeutic systems including at least two transde
therapeutic systems selected from the first, second, third, fourth and fifth trgfisdermal

therapeutic system in accordance with any one of claims 50 to 52.

54.  Transdermal therapeutic system comprising buprenorphinggor the
transdermal administration of buprenorphine, wherein buprenogfhine is present in
the form of buprenorphine base and providing a non-cumul
buprenorphine base as measured in a Franz diffusion cellgith dermatomed human
10 skinof

2 pg/em’ to 10 pg/em” in the first 8 hours,

20 pg/em” to 80 pg/em® from hour 8 to hour 24

20 pg/em” to 80 pg/em’ from hour 24 to hough?2,

i5

20

25 a) at least one polymer-based pressure-sensitive adhesive, and
b) an analgesically effective amount of buprenorphine base,

herein said buprenorphine base-containing pressure-sensitive adhesive layer is the

skin contact layer.
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56.  Transdermal therapeutic system comprising buprenorphine for the

5 skinof

2 pg/em? to 10 pg/em’ in the first 8 hours,
20 pg/em? to 80 pg/cm’ from hour 8 to hour 24,
20 pg/em’ to 80 pg/em?® from hour 24 to hour 32,
30 pg/em® to 120 pg/em? from hour 32 to hour 48,

10 40 pg/em® to 150 pg/em’® from hour 48 to hour 72,
100 pg/em? to 300 pe/cm? from hour 72 to hour 14
30 pg/om? to 100 pg/em? from hour 144 to hour#68, and

and

comprising a buprenorphine base-containingfelf-adhesive layer structure comprising

A) a buprenorphine base-impermgffole backing layer, and
15 B) a buprenorphing base-contajffing pressure-sensitive adhesive layer on said
buprenorphine base-im eable backing layer, the adhesive layer

comprising

a) at least one pyflymer-based pressure-sensitive adhesive,

20 ¢) acapoxylic acid selected from the group consisting of oleic acid,
Iifloleic acid, linolenic acid, levulinic acid and mixtures thereof, in an
amount sufficient so that said analgesicaily effective amount of
buprenorphine base is solubilized therein to form a mixture, and the
carboxylic acid buprenorphine base solution forms dispersed deposits

25 in the said pressure-sensitive adhesive,

herein said buprenorphine base-containing pressure-sensitive adhesive layer is the

skin contact layer.
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57.  Transdermal therapeutic system in accordance with any one of claims 1 ¢

for use in a method of treating pain.

58.  Transdermal therapeutic system in accordance with any one of cffims 1 to 56
5  for use in a method of treating pain by applying a transdermal therapghitic system for

more than 96 hours on the skin of a patient.

5%, Transdermal therapeutic system in accordance with gfly one of claims | 0 56
for use in a method of treating pain by applying a transdeggfMmal therapeutic system for

10 zbout 120 hours on the skin of a patient.

60.  Transdermal therapeutic system in accorghnce with any one of claims 1 to 56
for use in a method of treating pain by applyifg a transdermal therapeutic system for

about 144 hours on the skin of a patient.
I3

61.  Transdermal therapeutic sysifim in accordance with any one of claims 1 to 56
for use in a method of treating pgifi by applying a transdermal therapeutic system for
about 168 hours on the skin off patient.
20 62.  Method of treatigh pain in a patient by applying a transdermal therapeutic
system in accordancgfvith any one of claims 1 to 56 for more than 96 hours on the

skin of a patient.

63. Me

25 systemi

d of tresting pain in a patient by applving a transdermal therapeutic

ccordance with any one of clabms 1 to 56 for about 124 hours on the skin

Method of treating pain in a patient by applying a transdermal therapeutic
system in accordance with any one of claims 1 to 56 for about 144 hours on the skin

of a patient.
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65.  Method of treating pain in a patient by applying a transdermal therape

of a patient.

66.  Method of manufacture of a transdermal therapeutic syste
transdermal administration of buprenorphine in accordance witfany one of claims 1
to 61, comprising the steps of

1. providing a buprenorphine-containing adhesive mykture or solution

comprising
a) bupirenorphine base or a pharmaceutjfally acceptable salt thereof
b) a carboxylic acid,
c) a polymer-based pressure-sengfive adhesive, and

d) solvent
2. coating said buprenorphine-congfining adhesive mixture or solution on a film
in an amount to provide the g€sired coating dry weight,
3. drying said coated bupregffrphine-containing adhesive mixture or solution to

provide a buprenorphigf-containing adhesive fayer with the desired coating

5. punching Yfe individual systems from the buprenorphine-containing self-
adhesiyfiayer structure with the desired area of release, and

ally adhering to the individual systems an active-free self-adhesive

lgffer 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.

67.

present in the form of buprenorphine base and the carboxylic acid is levulinic acid

Method in accordance with claim 66, wherein in step 1 buprenorphine is
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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.

5 68. Method of treating pain in a patient by applying for about 168 Mours on the

skin of a patient a transdermal therapeutic system for the transde: admiuistration

of buprenorphine, comprising a buprenorphine-containing self-
structure comprising

A) a buprenorphine-impermeable backing layer, &

10 B) a buprenorphine-containing pressure-sensitiy€ adhesive layer on said

b) an analgesically effective agfount of buprenorphine base or a

pharmaceutically acceptgPle salt thereof, and

15 ¢) a carboxylic acid self€ted from the group consisting of oleic acid,

linoleic acid and Jholenic acid, levulinic acid and mixtures thereof, in

an amount sufficient so that said analgesically effective amount of

20 said glessure-sensitive adhesive,

ransdermal therapeutic system for administration of buprenorphine,
rising a buprenorphine-containing seif-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
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a) at least one polymer-based pressure-sensitive adhesive,

b) an analgesically effective amount of buprenorphine base or a

pharmaceutically acceptable salt thereof, and

c) a carboxylic acid selected from the group consisting ofbleic acid,

5 linoleic acid, linolenic acid, levulinic acid and mixgffes thereof, in an
amount sufficient so that said analgesically effegfive amount of

buprenorphine is solubilized therein to form
carboxylic acid buprenorphine mixture fo

said pressure-sensitive adhesive,

10 wherein said buprenorphine-containing pressure-gfsitive adhesive layer is the skin
contact layer for use in a method of treating pajfl by applying said transdermal
therapeutic system for about 168 hours on th€ skin of a patient.

70.  Transdermal therapeutic systegf for the transdermal administration of
15  buprenorphine base, comprising a Jliprenorphine base-containing self-adhesive layer

structure comprising
A) a buprenorphinefase-impermeable backing layer, and

B) a buprenorpjfine base-containing pressure-sensitive adhesive layer on said
ine base-impermeable backing layer, the adhesive layer
20

at least one pressure-sensitive adhesive based on polysiloxane,
b) an analgesically effective amount of buprenorphine 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,
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wherein said buprenorphine base-containing pressure-sensitive adhesive layer is
skin contact fayer.
71, Method of reating pain in a patient by applying to the skin of sajgfpatient for
5 about 168 hours a transdermat therapeutic system, comprising a buprgfiorphine base-
contzining set-adhesive layer stracture comprising
A) a buprenorphine base-impermeable backing laver, ar
B} a buprenorphine base-containing pressure-sensitiyfadhesive laver on said
buprenorphine base-impermeable backing layef, the adhesive layer

10 coimprising

a) at least one pressure-sensitive adhegfve based on polysiloxane,

b} an analgesically effective amoyfit of buprenorphine base, and

¢) levulinic acid, in an amougfsuilicient so that said analgesically
effective amount of bugfeniorphine base 8 solubilized therein to form
15 a mixtore, and the igfulinic acid buprencrphine base mixtare forms

dispersed deposiffin the said pressure-sensitive adhesive,

wherein said buprenorphingase-containing pressure-sensitive adhesive layer is the

skin contact layer.

20 71, Transdermgl therapeutic system for the ransdermal administration of
buprenorphine Jfise, comprising a buprenorphine base-conlaining self-adbesive layer
a buprenorphine base-impermeable backing laver, and
B} 2 buprenorphine base-containing pressure-sensitive adhesive layer on
said buprenorphine base-impermeable backing laver, the adhesive layer

comprising

a) at least one pressure-sensitive adhesive based on polysiloxane,
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b) an analgesically effective amount of buprenorphine base, and

¢} levulinic acid, in an amount sufficient so that said analgesical
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therapeutic system for about 168 hours on the skin of a pgfient.

10 73.  Transdermal therapeutic system for the trangflermal administration of

buprenorphine, comprising a buprenorphine-cogfiining self-adhesive layer structure
comprising

A} a buprenorphine-impermeable bfcking fayer, and

B} a buprenorphine~containing glessore-sensitive adhesive layer on said

15 buprenorphine-impermegfle backing layer, the adhesive layer comprising

a) at least one polvgfer-based pressure-sensitive adhesive,

c) acarpbxylic acid selected from the group consisting of oleic acid,
20 leic acid, linolenic acid, levulinic acid and mixtures thereof, in an
ount sufficient so that said analgesically effective amount of
buprenorphine is solubilized therein to form a mixture, and the
carboxylic acid buprenorphine solution forms dispersed deposits in

the said pressure-sensitive adhesive,

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

contact layer and contains more than about 0.55 mg/em*® or more then 0.6 mg/em™ of
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buprenorphine base or an equimolar amount of a pharmaceutically acceptable sal

thereof.

74.  Method of treating pain in a patient by applying to the skin of saigfpatient for

5  about 168 hours a transdermal therapeutic system for the transdermal glministration

of buprenorphine, comprising a buprenorphine-containing self-ad
structure comprising

A) a buprenorphine-impermeable backing layer, and

B) a buprenorphine-containing pressure-sensitive gllhesive layer on said

10 buprenorphine-impermeablé backing layer /e adhesive layer comprising

a) at least one polymer-based pressurefensitive adhesive,

t of buprenorphine base or a
alt thereof, and

b) an analgesically effective amo

pharmaceutically acceptabl

c¢) acarboxylic acid selectgll from the group consisting of oleic acid,

15 linoleic acid, linolenyf acid, levulinic acid and mixtures thereof, in an
amount sufficienffo that said analgesically effective amount of
buprenorphinefs solubilized therein to form a mixture, and the
carboxylic g€id buprenorphine solution forms dispersed deposits in

the said gressure-sensitive adhesive,

26 wherein said buprgforphine-containing pressure-sensitive adhesive layer is the skin

contact layer contains more than about 0.55 mg/cm? or more than 0.6 mg/cm? of
buprenorphigf base or an equimolar amount of a pharmaceutically acceptable salt

thereof.
25 754 Transdermal therapeutic system for the transdermal administration of
prenorphine, comprising a buprenorphine-containing seif-adhesive layer structure
comprising

A} a buprenorphine-impermeable backing layer, and
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B) a buprenorphine-containing pressure-sensitive adhesive layer on said

buprenorphine-impermeable backing layer, the adhesive layer com
a) at least one polymer-based pressure-sensitive adhesive,

b) an analgesically effective amount of buprenorphine bagf or a

5 pharmaceutically acceptable salt thereof, and

¢} acarboxylic acid selected from the group consigling of oleic acid,

linoleic acid, linolenic acid, levulinic acid agfl mixiures thereof, in an
amount sufficient so that said analgesical)f effective amount of
buprenorphine is sotubilized therein tgfform a mixture, and the
10 carboxylic acid buprenorphine solyffon forms dispersed deposits in

the said pressure-sensitive adhe,

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

contact layer and contains more than abffut 0.55 mg/em” or more than 0.6 mg/cm? of
buprenorphine base or an equimolar fnount of a pharmaceutically acceptable salt

15 thereof for use in a method of tregling pain by applying said transdermal therapeutic

system for about 168 hours ongfhe skin of a patient.

76.  Transdermal thegfpeutic system for the transdermal administration of

buprenorphine base, ghmprising a buprenorphine base-containing self-adhesive layer

20 structure comprisi

A) a bupfenorphine base-impermeable backing layer, and

B)a

buprenorphine base-impermeable backing layer, the adhesive layer

prenorphine base-containing pressure-sensitive adhesive layer on said

comprising
a) at least one pressure-sensitive adhesive based on polysiloxanes,

b) an analgesically effective amount of buprenorphine base, and
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¢) levulinic acid, in an amount sufficient so that said analgesically

mg/cm® of buprenorphine base.

77.  Method of treating pain in a patient by applying 0 the skin of said patient for

10 about 168 hours a transdermal therapeutic system fogfne transdermal administration

of buprenorphine base, comprising a buprenorphig€ base-containing self-adhesive
layer structure comprising

A) a buprenorphine base-impermealyf backing layer, and

B) a buprenorphine base-containjfg pressure-sensitive adhesive layer on said

iS5 buprenorphine base-impergfeable backing layer, the adhesive layer

comprising

20 ive amount of buprenorphine base is solubilized therein to form

cm? of buprenorphine base.
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78.  Transdermal therapeutic system for the fransdermal administration of
buprenorphine base, comprising a buprenorphine base-containing self-adhesivgflayer
structure comprising
A) a buprenorphine base-impermeable backing layer, and
5 B) a buprenorphine base-containing pressure-sensitive adhesiyf layer on said
buprenorphine base-impermeable backing layer, the ad

comprising
a) at least one pressure-sensitive adhesive basegfon polysiloxanes,
b) an analgesically effective amount of bugfenorphine base, and

10 ¢) levulinic acid, in an amount sufficighlt so that said anaigesically
effective amount of buprenorphjffe base is solubilized therein to form
a mixture, and the levuliric ggfd buprenorphine base mixture forms

dispersed deposits in the sgfid pressure-sensitive adhesive,

wherein said buprenorphine base-cogfaining pressure-sensitive adhesive layer is the
15  skin contact layer and contains e than about 0.55 rng/c:m2 or more than 0.6
mg/cm? of buprenorphine baseffor use in a method of treating pain by applying said

transdermal therapeutic sysyfm for about 168 hours on the skin of a patient.

20 tration of buprenorphine base selected from five different

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

comprisiig
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a) at least one pressure-sensitive adhesive based on polysiioxanes,
b) an analgesically effective amount of buprenorphine base, and

¢} levulinic acid, tn an amount sufficient 50 that said analgesyfally

effective amount of buprenorphine base is solubilized glerein to form

wherein,

the first transdermal therapeutic system provides a size gf said buprenorphine-
containing pressure-sensitive adhesive layer providingfthe area of release ranging
from about 1 cm? to about 4.8 cm® and contains frgfh about 1 mg to about 4 mg
buprenorphine base;

the second transdermal therapeutic system pybvides a size of said buprenorphine-
containing pressure-sensitive adhesive lay€r providing the area of release ranging
from about 3 cm? to about 9.5 cm’ angfontains from about 3.5 mg to about 8 mg
buprenorphine base; and

the third transdermat therapeutigfystem provides a size of said buprenorphine-
containing pressure-sensitivegdhesive layer providing the area of release ranging
from about 6 cm? to abouy 9 cm? and contains from about 6.5 mg to about 16 mg
buprenorphine base; "
the fourth transde therapeutic system provides a size of said buprenorphine-
containing pressyfe-sensitive adhesive layer providing the area of release ranging

from about 12#€m? to about 28.5 em? and contains from about 1.5 mg to about 24

ing pressure-sensitive adhesive layer providing the area of release ranging
about 16 cm? to about 38 ¢m? and contains from about 15 mg to about 32 mg
uprenorphine base,

wherein the five different transdermal therapeutic systems have increasing areas of

release and amounts of buprenorphine from the first to the fifth transdermal

PCT/IB2012/002973




WO 2013/088254 PCT/IB2012/002973
188

therapeutic system for use in method of treating pain by applying one of said

transdermal therapeutic sysiems for about 1638 hours on the skin of a patient.
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Claims:

1. An invention not claimed in any divisional application.



