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CLAIMS 

1.. 	Transdermal therapeutic system for the transdemial administratio 	of 

S buprenorphine, comprising a buprenorphine-containing self-adhesive . • E' structure 

comprising 

A) a buprenorphine-impermeable backing layer, and 

B) a huprenorphine-containing pressure-sensitive ad 	ive layer on said 

buprenorphine-impenneable backing layer, the 	dhesive layer comprising 

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

b) an analgesically effective amount 	buprenorphine base or a 

pharmaceutically acceptable s. 	thereof, and 

c) a carboxylic acid selected , .m the group consisting of oleic acid, 

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

15 amount sufficient so 	at said analgesically effective amount of 

buprenorphine is 	I ubilized therein to form a mixture, and the 

carboxylic ac ' suprenorphine mixture forms dispersed deposits in the 

said pressu' -sensitive adhesive, 

wherein said bupreno , i me-containing pressure-sensitive adhesive layer is the skin 

20 contact layer. 

2. Tran 	ermal therapeuti, system in accordance with claim 1, wherein said 

bupreno 	e is present in the form of buprenorphine base. 

25 3. Transdemial therapeutic system in accordance with claim 1, wherein said 

boxvlic 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 carboxyl • .tic 

is levulinic acid. 

5 5. Transdermal therapeutic system in accordance with claim 1, w -rein said 

polymer-based pressure-sensitive adhesive is based on polysiloxa 	or 

polyisobutylenes. 

6. Transdermal therapeutic system in accordance wit• claim 1, wherein said.  

10 polymer-based pressure-sensitive adhesive is based on 	olysiloxanes. 

7. Transdermal therapeutic system in actor• 	ce with claim 1, wherein said 

buprenorphine is present in the form of bupre • .rphine base, said carboxylic acid is 

levulinic acid and the polymer-based press 	e-sensitive adhesive is based on 

15 polysiloxanes. 

8. Transdermal therapeutic s 	tern in accordance with any one of claims 1 to 7, 

the amount of said buprenorp 	e contained in the transdermal therapeutic system 

ranging from 

20 about 1 mg to about 4 	., luprenorphine base or an equimolar amount of a 

pharmaceutically act= table salt thereof; or 

about 3.5 mg to a 	t 8 mg buprenorphine base or an equimolar amount of a 

pharmaceutical 	acceptable salt thereof, or 

about 6.5 m = o about 16 mg buprenorphine base or an equimolar amount of a 

25 pharmac- 	ically acceptable salt thereof, or 

about 	.5 mg to about 24 mg buprenorphine base or an equimolar amount of a 

ph. 	aceutically acceptable salt thereof, or 

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

pharmaceutically acceptable salt thereof 

I 

9. Transdermal therapeutic system in accordance with any one of claims 
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1 to 8, the size of said buprenorphine-containing pressure-sensitive adhesive lay 

providing_ the area of release ranging from 

about 1 cm2  to about 4.8 cm2, or 

about 3 crn2  to about 9.5 er12, or 

S about 6 cm2  to about 19 cut`, or 

about 12 ern2  to about 28.5 cm2, or 

about 16 cm2  to about 38 cm2. 

10. Transdermal therapeutic system in accordance wit • any one of claims 

10 1 to 7, the size of said buprenorphine-containing press 	--sensitive adhesive layer 

providing the area of release ranging from about 1 	to about 4.8 cm2  and the 

amount of said buprenorphine contained in the tr 	sdermal therapeutic system 

ranging from 

about 1 mg to about 4 mg buprenorphine b e or an equimolar amount of a 

15 pharmaceutically acceptable salt thereo 

11. Transdermal therapeutic s .tem in accordance with claim 10, said 

transdermal therapeutic syste 	.roviding a mean AUCt of more than 7,000 pg.hr/ml 

over about 168 hours of ad 	'station after a single-dose administration to a subject 

20 population. 

12. Transderma d erapeutic system in accordance with claim 11, said 

transdermal ther 'eutic system providing a mean AUCt of more than 8,000 pg.hr/m1 

over about 1. ' hours of administration after a single-dose administration to a subject 

25 populatio 

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

12 	herein the transdermal therapeutic system provides a nominal mean release rate 

/ about 5 mat over about 168 hours of administration. 

30 
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14. Transdermal therapeutic system in accordance with any one of claims 10 

13, wherein buprenorphine is present in the form of buprenorphine base and w • -rein 

the transdermal therapeutic system when tested in a comparative clinical s 	is 

bioequivalent to the commercial product Bu Frans®` having an area of re 	se of 6.25 

5 cm2, 

15. Transdermal therapeutic system in accordance with any 	e of claims 

1 to 7, the size of said buprenorphine-containing pressure-se 	tive adhesive layer 

providing the area of release ranging from about 3 cm2  to 	.out 9.5 cm2, and the 

10 amount of said buprenorphine contained in the transde 	al therapeutic system 

ranging from 

about 3.5 mg to about 8 mg buprenorphine base • 	an equimolar amount of a 

pharmaceutically acceptable salt thereof. 

15 16. Transdermal therapeutic system 	accordance with claim 15, said 

transdermal therapeutic system prov , 	g a mean AUCt of more than 14,000 

pg.hr/ml over about 168 hours of 	inistration after a single-dose administration to 

a subject population. 

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

transdermal therapeuti ^ .ystem providing a mean AUCt of more than 16,000 

pg.hr/ml over about 	.8 hours of administration after a single-dose administration to 

a subject popular 	1. 

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

17, whe • in the transdermal therapeutic system provides a nominal mean release rate 

of ab• i t 10 pg/hr over about 168 hours of administration. 

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

1 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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bioequivalent to the commercial product BuTranse having an area of release of / 5 
2 

CM 

20. 	Transdermal therapeutic system in accordance with any one of c . ims 

5 Ito 7, the size of said buprenorphine-containing pressure-sensitive a 	esive layer 

providing the area of release ranging from about 6 cm2  to about I' 	mZ  and the 

amount of said buprenorphine contained in the transdermal the peutic system 

ranging from 

about 6.5 mg to about 16 mg buprenorphine base or an e. i 'molar amount of a 

10 pharmaceutically acceptable salt thereof. 

21. 	Transdermal therapeutic system in accor 	ce with claim 20, said 

transdermal therapeutic system providing a • an AUCt of more than 28,000 

pg.hr/ml over about 168 hours of adminis 	ion after a single-dose administration to 

15 a subject population. 

22. 	Transdermal therapeutics . em in accordance with claim 21, said 

transdermal therapeutic syste 	• oviding a mean AUCt of more than 32,000 

pg.hr/m1 over about 168 ho 	s of administration after a single-dose administration to 

20 a subject population. 

23. 	Transderm 	therapeutic system in accordance with any one of claims 20 to 

22, wherein the 	ansdermal therapeutic system provides a nominal mean release rate 

of about 20 	• 	r over about 168 hours of administration. 

25 

24. 	ransdermal therapeutic system in accordance with any one of claims 20 to 

23, 	ierein 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 
2 

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

1 to 7, the size of said buprenorphine-containing pressure-sensitive adhesive I. er 

providing the area of release ranging from about 12 cm2  to about 28.5 cm2, 	d the 

amount of said buprenorphine contained in the transdermal therapeutic 	tern 

5 ranging from 

about 11.5 mg to about 24 mg buprenorphine base or an equimola,  , 	ount of a 

pharmaceutically acceptable salt thereof 

26. Transdennal therapeutic system in accordance wi 	claim 25, said 

10 transdermal therapeutic system providing a mean AU• of more than 42,000 

pg.hr/ml over about 168 hours of administration a 	a single-dose administration to 

a subject population. 

27. Transdermal therapeutic system in . cordance with claim 26, said 

15 transdermal therapeutic system providi 	a mean AUCt of more than 48,000 

pg.hr/ml over about 168 hours of ad , 	istration after a single-dose administration to 

a subject population. 

28. Transdermal therape 	is system in accordance with any one of claims 25 to 

20 27, wherein the transde 	therapeutic system provides a nominal mean release rate 

of about 30 µg/hr ove 	bout 168 hours of administration. 

29. Transde 	al therapeutic system in accordance with any one of claims 

1 to 7, the si 	of said buprenorphine-containing pressure-sensitive adhesive layer 

25 providin: 	e area of release ranging from about 16 cm2  to about 38 cm2, and the 

amoun • if said buprenorphine contained in the transdermal therapeutic system 

rant 	g from 

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

pharmaceutically acceptable salt thereof 
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30. Transdermal therapeutic system in accordance with claim 29, said 

transdermal therapeutic system providing a mean AIJCt of mure than 62,000 

pg.hr/m1 over about 168 hours of administration after a single-dose admini 	ation to 

a subject population. 

5 
31. Transdermal therapeutic system in accordance with claim 30 said 

transdermal therapeutic system providing a mean AUCt of more 	an 64,000 

pg.hr/ml over about 168 hours of administration after a singl- .ose administration to 

a subject population. 

10 
32. Transdermal therapeutic system in accordanc- . 5th any one of claims 29 to 

31, wherein the transdermal therapeutic system pr. 'ides a nominal mean release rate 

of about 40 µg/hr over about 168 hours of adm 	stration. 

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

said transdermal therapeutic system pr. iding an arithmetic mean tmax of from 

about 60 hr to about 120 hr after a s 	:le-dose administration to a subject population. 

34. Transdermal therapeuti 	•ystem in accordance with claim 33, said 

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

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

35. Transderm. 	i erapeutic system in accordance with any one of claims 1 to 34, 

said transderma . erapeutic system providing a mean AUCt per area of release of 

25 more than 1, 	pg.hr/ml-cm2 over about 168 hours of administration after a single- 

dose admi 	stration to a subject population. 

36. Transdermal therapeutic system in accordance with any one of claims I to 35, 

sabuprenorphine-containing pressure-sensitive adhesive layer containing more 

30 . an 0.55 mg/cm2  of buprenorphine base or an equimolar amount of a 

pharmaceutically acceptable salt thereof. 
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37. Transdermal therapeutic system in accordance with claim 36, said 

buprenorphine-containing pressure-sensitive adhesive layer containing more t t. 

0.6 mg/cm2  of buprenorphine base or an equimolar amount of a pharmaceu 	ally 

acceptable salt thereof 

5 

38. Transdermal therapeutic system in accordance with any on• of claims Ito 37, 

the buprenorphine-containing pressure-sensitive adhesive layer emg coated at a dry 

weight of more than 6 mg/cm2. 

10 39. Transdermal therapeutic system in accordance 	claim 38, the 

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

weight of more than 8 mg/cm2. 

15 

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

wherein the carboxylic acid is levulinic a• t said buprenorphine-containing 

pressure-sensitive adhesive layer cont 	ing the same % amounts of levulinic acid 

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

20 

41. Transdermal therape 	system in accordance with any one of claims 1 to 39, 

wherein the carboxylic ac 	is levulinic acid, said buprenorphine-containing 

pressure-sensitive adhe 	e layer containing less % amounts of levulinic acid than % 

amounts of bupreno , t ine, based on the % amount of buprenorphine base. 

25 

42. Trans 	al therapeutic system in accordance with any one of claims 1 to 41, 

said bupre 	thine-containing self-adhesive layer structure being attached to a 

second 	ger active agent-free self-adhesive layer structure for enhancing the 

adhe 	e properties of the overall transdermal therapeutic system. 

3. 	Transdermal therapeutic system in accordance with claim 42, said second 

30 active-free self-adhesive layer structure comprising a backing layer and an active 
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agent-free pressure-sensitive adhesive layer of pressure-sensitive adhesive based • 

polyacrylates. 

44. 	Transdennal therapeutic system in accordance with claim 42, sai 	second 

5 

10 

15 

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

agent-free pressure-sensitive adhesive layer of pressure-sensitive . 	iesive based on 

polysiloxane. 

45. Transdermal therapeutic system in accordance wi 	any one of claims 1 to 44, 

wherein buprenorphine is present in the form of bupre .rphine base and providing a 

mean cumulative skin permeation rate measured in 	Franz diffusion cell with 

dermatomed human skin of more than 13 pg/c • -hr over a 168 hours test 

46. Transdermal therapeutic system in 	cordance with any one of claims Ito 45, 

wherein buprenorphine is present in th- orm of buprenorphine base and providing a 

cumulative release of buprenorphin,  .ase as measured in a Franz diffusion cell with 

dermatomed human skin of 220 	_ cm2  to 640 pgiem2  over a time period of 168 

hours. 

20 

25 

47. Transdermal the•. peutic system in accordance with any one of claims 1 to 46, 

wherein buprenorphi 	s present in the form of buprenorphine base and providing a 

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

with dermato 	l human skin of 

2 µg/cm2  to 	1 µg/cm2  in the first 8 hours, 

20 pg/c • to 80 µg/cm2  from hour 8 to hour 24, 

20 p.: m2  to 80 µg/cm2  from hour 24 to hour 32, 

30 g/cm2  to 120 µg/cm2  from hour 32 to hour 48, 

I µg/cm2  to 150 µg/cm2  from hour 48 to hour 72, 

100 µg/cm2  to 300 µg/cm2  from hour 72 to hour 144, and 

• 30 µg/cm2  to 100 µg/cm2  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 

the first transdermal therapeutic system provides a size of said bupreno • Me 

5 containing pressure-sensitive adhesive layer providing the area of rel. ...e ranging 

from about 1 cm2  to about 4.8 cm2  and contains an amount of said 	prenorphine 

from about I mg to about 4 mg buprenorphine base or an equ 	ar amount of a 

pharmaceutically acceptable salt thereof; 

the second transdermal therapeutic system provides a siz- • f said buprenorphine- 

10 containing pressure-sensitive adhesive layer providin 	e area of release ranging 

from about 3 cm2  to about 9.5 cm2  and contains an 	ount of said buprenorphine 

from about 3.5 mg to about 8 mg buprenorphine .ase or an equimolar amount of a 

pharmaceutically acceptable salt thereof; and 

the third transdermal therapeutic system p 	des a size of said buprenorphine- 

15 containing pressure-sensitive adhesive 	er providing the area of release ranging 

from about 6 cm2  to about 19 cm2  a 	contains an amount of said buprenorphine 

from about 6.5 mg to about 16 m• suprenorphine base or an equimolar amount of a 

pharmaceutically acceptable s 	thereof; and 

the fourth transdermal the ..eutic system provides a size of said buprenorphine- 

20 containing pressure-se 	ive adhesive layer providing the area of release ranging 

from about 12 cm2  to 	out 28.5 cm2  and contains an amount of said buprenorphine 

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

pharmaceutica 	acceptable salt thereof; and 

the fifth tra 	a ermal therapeutic system provides a size of said buprenorphine- 

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

from 	out 16 cm2  to about 38 cm2  and contains an amount of said buprenorphine 

fro 	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 w -rein 

the first transdermal therapeutic system when tested in a comparative clinic 	study is 

bioequivalent to a reference product having an area of release of about • 	5 cm2  and 

5 providing a nominal mean release rate of about 5 µg/hr over about 1 • 	hours of 

administration, 

the second transdermal therapeutic system when tested in a co , .arative clinical 

study is bioequivalent to a reference product having an area 	release of about 12.5 

cm2  and providing a nominal mean release rate of about 	• µg/hr over about 168 

10 

15 

hours of administration, 

the third iransdermal therapeutic system when test- 	in a comparative clinical study 

is bioequivalent to a reference product having • • . ea of release of about 25 cm2  and 

providing a nominal mean release rate of abo 	20 µg/hr over about 168 hours of 

administration, 

the fourth transdermal therapeutic syst= 	when tested in a comparative clinical study 

is bioequivalent to a reference prod 	t having an area of release of about 37.5 cm2  

and providing a nominal mean r 	ase rate of about 30 ger over about 168 hours of 

administration, 

the fifth transdermal thera. 	tic system when tested in a comparative clinical study 

20 is bioequivalent to a refs ence product having an area of release of about 50 cm2  and 

providing a nominal 	can release rate of about 40 µg/hr over about 168 hours of 

administration, 

wherein the re 	ence product is prepared by the following steps: 

1. 	homogenizing of 1,139 g of a 47.83 % polyacrylate solution of a self- 

25 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 

1 of buprenorphine base to provide a mixture; 
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2. stirring the mixture of step I for about 2 hours and controlling the 

dissolution of all solids visually whereas controlling the evaporatiot 	$ :I 

by reweighing and replenishing the possible solvent loss by ethyl 	cetate; 

3. subsequently applying the mixture on a transparent polye 	r film in 

such a manner that the mass per unit area of the dry adhesi 	layer 

amounts to about 80 g/m2  wherein the polyester film is 	dered 

removable by means of siliconization and serves as 	. ective layer; 

4. removing the solvents of the mixture applied 	a transparent 

polyester film in step 3 by drying with heated • • which is led over a moist 

lane resulting in evaporation of the solvents .ut also in melting of the 

levulinic acid and covering the adhesive r m with a polyester foil; 

5. punching the area of release of 6. 	cm2, 12.5 cm2, 25 cm2, 37.5 cm2  

and 50 cm2, respectively, by mean 	. f suitable cutting tools and removing 

the edges left between the indict 	al systems. 

50. 	Transdermal therapeutic syst 	comprising buprenorphine for the 

transdermal administration of but -norphine selected from: 

a first transdermal therapeutic 	stem providing a size of the area of release ranging 

from about 1 cm2  to about A  : cm2  and containing an amount of said buprenorphine 

from 1 mg to about 4 m • • uprenorphine base or an equimolar amount of a 

pharmaceutically acc• .table salt thereof and providing a mean AUCt of more than 

8,000 pg.hr/ml ow about 168 hours of administration after a single-dose 

administration • a subject population; 

a second tr. • . dermal therapeutic system providing a size of the area of release 

ranging 	. m about 3 cm2  to about 9.5 cm2  and containing an amount of said 

bupre • erphine from about 3.5 mg to about 8 mg buprenorphine base or an equimolar 

am,  nt of a pharmaceutically acceptable salt thereof and providing a mean AUCt of 

ore than 16,000 pg.hr/m1 over about 168 hours of administration after a single-dose 

administration to a subject population; and 

10 

15 

20 

25 
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a third transdermal therapeutic system providing a size of the area of release an_ 	g 

from about 6 em` to about 19 crn2  and containing an amount of said bupreno p  me 

from about 6.5 mg to about 16 mg buprenorphine base or an equimolar am 	nt of a 

pharmaceutically acceptable salt thereof and providing a mean ALCt of 	ore than 

5 32,000 pg.hr/m1 over about 168 hours of administration after a single .ose 

administration to a subject population; and 

a fourth transdermal therapeutic system providing a size of the 	ca of release 

ranging from about 12 cm2  to about 28.5 cm2  and containin 	amount of said 

buprenorphine from about 11.5 mg to about 24 mg bupre 	rphine base or an 

10 equimolar amount of a. pharmaceutically acceptable sc 	thereof and providing a 

mean AUCt of more than 48,000 pg.larinil over ab 	168 hours of administration 

alter a single-dose administration to a subject p. 	lation; and 

a fifth transdermal therapeutic system provict g a size of the area of release ranging 

from about 16 cm2  to about 38 cm2  and co 	wining an amount of said buprenorphine 

15 from about 15 mg to about 32 mg bupr 	orphine base or an equimolar amount of a 

pharmaceutically acceptable salt the of and providing a mean Aliet of more than 

64,000 pg.hrhill over about 168 	urs of administration after a. single-dose 

administration to a subject pot I lation. 

20 51.. 	Transdermal th 	eutic system comprising buprenorphine for the 

transdermal adminis .(ion of buprenorphine selected from: 

a first transdemm 	terapeutic system providing a size of the area of release ranging 

from about 1 it, 	to about 4.8 em2  and containing an amount of said buprenorphine 

from 1 mgt about 4 mg buprenorphine base or an equimolar amount of a 

25 phartnac 	ically acceptable salt thereof and providing a nominal mean release rate 

of ab 	5 pgihr over about 168 hours of administration; 

a s 	and transdermal therapeutic system providing a size of the area of release 

wing from about 3 cm2  to about 9.5 cm2  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 µg/hr over about 168 hours of administration; and 

a third transdermal therapeutic system providing a size of the area of releas 	anging 

from about 6 cm2  to about 19 cm2  and containing an amount of said bup 	orphine 

5 from about 6.5 mg to about 16 mg buprenorphine base or an equimol• amount of a 

pharmaceutically acceptable salt thereof and providing a nominal • -an release rate 

of about 20 µg/hr over about 168 hours of administration; and 

a fourth transdermal therapeutic system providing a size of • 	area of release 

ranging from about 12 cm2  to about 28.5 cm2  and contai 	g an amount of said 

10 buprenorphine from about 11.5 mg to about 24 mg bur enorphine base or an 

equimolar amount of a pharmaceutically acceptabl .alt thereof and providing a 

nominal mean release rate of about 30 µg/hr ov- 	about 168 hours of administration; 

and 

a fifth transdermal therapeutic system pro 	I ing a size of the area of release ranging 

15 finm about 16 cm2  to about 38 cm2  an. 	ontaining an amount of said buprenorphine 

from about 15 mg to about 32 mg b , enorphine base or an equimolar amount of a 

pharmaceutically acceptable salt 	ereof and providing a nominal mean release rate 

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

20 52. 	Transdermal the 	. - utic system in accordance with claim 50 or 51, wherein 

buprenorphine is pre 	tin the form of buprenorphine base and providing a non-

cumulative releas. • f buprenorphine base as measured in a Franz diffusion cell with 

dermatomed h 	an skin of 

25 

2 µg/cm2  to 	I µg/cm2  in the first 8 hours, 

20 gg/c 	to 80 µg/cm2  from hour 8 to hour 24, 

20 ttg/ 	2  to 80 µg/cm2  from hour 24 to hour 32, 

30 	_ cm2  to 120 µg/cm2  from hour 32 to hour 48, 

• I µg/cm2  to 150 µg/cm2  from hour 48 to hour 72, 

100 µg/cm2  to 300 µg/cm2  from hour 72 to hour 144, and 

. 30 µg/cm2  to 100 µg/cm2  from hour 144 to hour 168. 
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53. A set of transdermal therapeutic systems including at least two transde 	al 

therapeutic systems selected from the first, second, third, fourth and fifth tr 	sderma 

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

5 

54. Transdermal therapeutic system comprising buprenorphin- or the 

transdermal administration of buprenorphine, wherein bupreno r ,  ine is present in 

the form of buprenorphine base and providing a non-cumul 	e release of 

buprenorphine base as measured in a Franz diffusion cell 	th dermatomed human 

10 skin of 

2 µg/cm2  to 10 µg/cm2  in the first 8 hours, 

20 µg/cm2  to 80 µg/cm2  from hour 8 to hour 24 

15 

20 µg/cm2  to 80 µg/cm2  from hour 24 to hou 	2, 

30 µg/cm2  to 120 µg/cm2  from hour 32 to 	. ur 48, 

40 µg/cm2  to 150 µg/cm2  from hour 48 • hour 72, 

100 µg/cm2  to 300 µg/cm2  from ho 	2 to hour 144, and 

30 µg/cm2  to 100 µg/cm2  from h. ,r 144 to hour 168. 

55. Transdermal thera - 'tic system in accordance with claim 54, comprising a 

20 buprenorphine base-co 	ming self-adhesive layer structure comprising 

A) a bupreno.. me base-impermeable backing layer, and 

B) a bupre I rphine base-containing pressure-sensitive adhesive layer on said 

bup norphine base-impermeable backing layer, the adhesive layer 

prising 

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. 

1 
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56. 	Transdermal therapeutic system comprising buprenorphine for the 

transdermal administration of buprenorphine, wherein buprenorphine is prese 	in 

the form of buprenorphine base and providing a non-cumulative release of 

buprenorphine base as measured in a Franz diffusion cell with dermato 	d human 

5 skin of 

10 

2 pg/cm2  to 10 ug/cm2  in the first 8 hours, 

20 pg/cm2  to 80 pg/cm2  from hour 8 to hour 24, 

20 pg/cm2  to 80 ug/cm2  from hour 24 to hour 32, 

30 pg/cm2  to 120 pg/cm2  from hour 32 to hour 48, 

40 ftg/cm2  to 150 µg/cm2  from hour 48 to hour 72, 

100 pg/cm2  to 300 pg/cm2  from hour 72 to hour 14', and 

30 ttg/cm2  to 100 ug/cm2  from hour 144 to hour 68, and 

comprising a buprenorphine base-containing -elf-adhesive layer structure comprising 

A) a buprenorphine base-imperm: 'le backing layer, and 

15 B) a buprenorphine base-conta 	ing pressure-sensitive adhesive layer on said 

buprenorphine base-im 	eable backing layer, the adhesive layer 

comprising 

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

b) an anal:- . ically effective amount of buprenorphine base, and 

20 c) a c. . oxy lie acid selected from the group consisting of oleic acid, 

oleic acid, linolenic acid, levulinic acid and mixtures thereof, in an 

amount sufficient so that said analgesically 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 t• 	6 

for use in a method of treating pain. 

58. Transdermal therapeutic system in accordance with any one of c 	ms 1 to 56 

5 for use in a method of treating pain by applying a transdermal therap; . tic system for 

more than 96 hours on the skin of a patient. 

59. Transdermal therapeutic system in accordance with 	y one of claims Ito 56 

for use in a method of treating pain by applying a transd 	nal therapeutic system tbr 

10 about 120 hours on the skin of a patient. 

60. Transdermal therapeutic system in accor' nee with any one of claims 1 to 56 

for use in a method of treating pain by apply 	a transdermal therapeutic system for 

about 144 hours on the skin of a patient. 

15 

61. Transdermal therapeutic sys 	in accordance with any one of claims 1 to 56 

for use in a method of treating p. 	by applying a transdermal therapeutic system for 

about 168 hours on the skin o 	patient. 

20 62. Method of trea i 	pain in a patient by applying a transdermal therapeutic 

system in accordanc• 	ith any one of claims I to 56 for more than 96 hours on the 

skin of a patient. 

63. Me 	.d of treating pain in a patient by applying a transdermal therapeutic 

25 system i 	c ordance with any one of claims I to 56 for about 120 hours on the skin 

of a p 	lent. 

4 	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 

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

system in accordance with any one of claims 1 to 56 for about 168 hours o • 	e skin 

of a patient. 

5 

66. 	Method of manufacture of a transdermal therapeutic sys e 	or the 

transdermal administration of buprenorphine in accordance wi 	any one of claims 1 

to 61, comprising the steps of 

1. 	providing a buprenorphine-containing adhesive 	ture or solution 

I0 comprising 

a) buprenorphine base or a pharmaceu 	ally acceptable salt thereof 

b) a carboxylic acid, 

c) a polymer-based pressure-sen 	we adhesive, and 

d) solvent 

15 

20 

2. coating said buprenorphine-co 	dining adhesive mixture or solution on a film 

in an amount to provide the • sired coating thy weight, 

3. drying said coated bupre 	rphine-containing adhesive mixture or solution to 

provide a buprenorphi 	-containing adhesive layer with the desired coating 

dry weight, 

4. laminating said • • prenorphine-containing adhesive layer to a backing layer to 

provide an b 	enorphine-containing self-adhesive layer structure, 

5. punching 	a individual systems from the buprenorphine-containing self- 

adhesiv 	layer structure with the desired area of release, and 

6. opti• ally adhering to the individual systems an active-free self-adhesive 

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

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

skin of a patient a transdermal therapeutic system for the transde 	administration 

of buprenorphine, comprising a buprenorphine-containing self- 	esive layer 

structure comprising 

A) a buprenorphine-impermeable backing layer, a 

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

buprenorphine-impermeable backing la , 	the adhesive layer comprising 

a) at least one polymer-based pres 	e-sensitive adhesive, 

b) an analgesically effective a • • unt of buprenorphine base or a 

pharmaceutically accep . , e salt thereof, and 

15 c) a carboxylic acid se 	ted from the group consisting of oleic acid, 

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

an amount su 	tent so that said analgesically effective amount of 

buprenorp 	e is solubilized therein to form a mixture, and the 

carboxy 	acid buprenorphine mixture forms dispersed deposits in the 

20 said 	essure-sensitive adhesive, 

wherein said b 	enorphine-containing pressure-sensitive adhesive layer is the skin 

contact laye 

25 

69. 	ransdermal therapeutic system for administration of buprenorphine, 

co • .rising 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 
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5 

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 o 	4 eic acid, 

linoleic acid, linolenic acid, levulinic acid and mix , 	es thereof, in an 

amount sufficient so that said analgesically effe 	ve amount of 

buprenorphine is solubilized therein to form . 	fixture, and the 

carboxylic acid buprenorphine mixture fo r s dispersed deposits in the 

said pressure-sensitive adhesive, 

10 	wherein said buprenorphine-containing pressure 	sitive adhesive layer is the skin 

contact layer for use in a method of treating pa 	by applying said transdermal 

therapeutic system for about 168 hours on t. 	skin of a patient. 

70. Transdermal therapeutic syste,  for the transdermal administration of 

15 	buprenorphine base, comprising a 	iprenorphine base-containing self-adhesive layer 

structure comprising 

A) a buprenorphine . se-impermeable backing layer, and 

B) a buprenorp 	ne base-containing pressure-sensitive adhesive layer on said 

bupreno•. Me base-impermeable backing layer, the adhesive layer 

20 corn! 	sing 

at least one pressure-sensitive adhesive based on polysiloxane, 

b) an analgesically effective amount of buprenorphine base, and 

c) levulinic acid, in an amount sufficient so that said analgesically 

effective amount of buprenorphine base is solubilized therein to form 

25 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 layer. 

71. 	Method of treating pain in a patient by applying to the skin of sai 	patient for 

5 about 168 hours a transdermal therapeutic system, comprising a bupr 	orphine base- 

containing self-adhesive layer structure comprising 

A) a buprenorphine base-impermeable backing layer, ai 

B) a buprenorphine base-containing pressure-sensitiv adhesive layer on said 

buprenorphine base-impermeable backing lay' , the adhesive layer 

10 comprising 

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

b) an analgesically effective an o 	t of buprenorphine base, and 

c) levulinie acid, in an artiout 	sufficient so that said analgesically 

effective amount of bu 	enorphine base is solubilized therein to fbrm 

15 a mixture, and the la ulinic acid buprenorphine base mixture forms 

dispersed deposi 	in the said pressure-sensitive adhesive, 

wherein said buprenorphin- sase-containing pressure-sensitive adhesive layer is the 

skin contact layer. 

20 72. 	Transderm 	therapeutic system for the transdemtal administration of 

buprenorphine 	'e, comprising a buprenorphine base-containing self-adhesive layer 

structure co 	rising 

a buprenorphine base-impermeable backing layer, and 

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

25 said buprenorphine base-impermeable backing layer, 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 

c) levulinic acid, in an amount sufficient so that said analgesical  

effective amount of buprenorphine base is solubilized ther- 	to form 

a mixture, and the levulinic acid buprenorphine base m 	re forms 

5 dispersed deposits in the said pressure-sensitive adh- 	ye, 

wherein said buprenorphine base-containing pressure-sensitive 	a esive layer is the 

skin contact layer for use in a method of treating pain by ap 	ing said transdermal 

therapeutic system for about 168 hours on the skin of a p• en t. 

10 	73. Transdermal therapeutic system for the trap• 4 ermal administration of 

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

comprising 

A) a buprenorphine-impermeable 	'king layer, and 

B) a buprenorphine-containing 	ssure-sensitive adhesive layer on said 

15 

20 

buprenorphine-imperme• 	e backing layer, the adhesive layer comprising 

a) at least one pot)., 	r-based pressure-sensitive adhesive, 

b) an analgesic 	y effective amount of buprenorphine base or a 

pharmac• tically acceptable salt thereof, and 

c) a car- .xylic acid selected from the group consisting of oleic acid, 

li' ii eic 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, 

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

contact layer and contains more than about 0.55 mg/cm2  or more than 0.6 mg/crn2  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 sai' patient for 

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

of buprenorphine, comprising a buprenorphine-containing self-ad 	ive layer 

structure comprising 

A) a buprenorphine-impermeable backing layer, and 

B) a buprenorphine-containing pressure-sensitive 	. esive layer on said 

10 

15 

20 

buprenorphine-impermeable backing layer 	e adhesive layer comprising 

a) at least one polymer-based pressur- 	ensitive adhesive, 

b) an analgesically effective amo 	t of buprenorphine base or a 

pharmaceutically acceptabl= 	alt thereof, and 

c) a carboxylic acid selec 	from the group consisting of oleic acid, 

linoleic acid, linole 	acid, levulinic acid and mixtures thereof, in an 

amount sufficien .o that said analgesically effective amount of 

buprenorphin 	solubilized therein to form a mixture, and the 

carboxylic 	id buprenorphine solution forms dispersed deposits in 

the said 	essure-sensitive adhesive, 

wherein said bupr- orphine-containing pressure-sensitive adhesive layer is the skin 

contact layer . 	contains more than about 0.55 mg/cm2  or more than 0.6 mg/cm2  of 

buprenorphi i 	base or an equimolar amount of a pharmaceutically acceptable salt 

thereof. 

25 75. 	Transdermal therapeutic system for the transdermal administration of 

prenorphine, comprising a buprenorphine-containing self-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 corn 	ising 

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

b) an analgesically effective amount of buprenorphine b. • or a 

5 pharmaceutically acceptable salt thereof, and 

c) a carboxylic acid selected from the group cons 	mg of oleic acid, 

linoleic acid, linolenic acid, levulinic acid a ,  a mixtures thereof, in an 

amount sufficient so that said analgesica 	effective amount of 

buprenorphine is solubilized therein t. orm a mixture, and the 

10 carboxylic acid buprenorphine sol 	on forms dispersed deposits in 

the said pressure-sensitive adhe• 	e, 

wherein said buprenorphine-containing p 	ure-sensitive adhesive layer is the skin 

contact layer and contains more than al 	0.55 mg/cm2  or more than 0.6 mg/cm2  of 

buprenorphine base or an equimolar 	ount of a pharmaceutically acceptable salt 

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

system for about 168 hours o 	e skin of a patient. 

76. 	Transdermal the 	e eutic system for the transdermal administration of 

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

20 structure comprisi 

A) a bu' enorphine base-impermeable backing layer, and 

B) a 	prenorphine base-containing pressure-sensitive adhesive layer on said 

buprenorphine base-impermeable backing layer, the adhesive layer 

comprising 

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

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

effective amount of buprenorphine base is solubilized therein t. orm 

a mixture, and the levulinic acid buprenorphine base mixtur' orms 

dispersed deposits in the said pressure-sensitive adhesive 

5 	wherein said buprenorphine base-containing pressure-sensitive adh 	ye layer is the 

skin contact layer and contains more than about 0.55 mg/cm2  or • ore than 0.6 

mg/cm2 of buprenorphine base. 

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

10 	about 168 hours a transdermal therapeutic system fo i e transdermal administration 

of buprenorphine base, comprising a buprenorphi, 	base-containing self-adhesive 

layer structure comprising 

A) a buprenorphine base-impermea 	backing layer, and 

B) a buprenorphine base-contain 	1 pressure-sensitive adhesive layer on said 

15 buprenorphine base-impe 	eable backing layer, the adhesive layer 

comprising 

a) at least one pre 	re-sensitive adhesive based on polysiloxanes, 

b) an analges 	lly effective amount of buprenorphine base, and 

c) levuli 	acid, in an amount sufficient so that said analgesically 

20 e 	- 	ive amount of buprenorphine base is solubilized therein to form 

ixture, and the levulinic acid buprenorphine base mixture forms 

dispersed deposits in the said pressure-sensitive adhesive, 

where' .aid buprenorphine base-containing pressure-sensitive adhesive layer is the 

skin • entact layer and contains more than about 0.55 mg/cm2  or more than 0.6 

25 	cm2 of buprenorphine base. 
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78. 	Transdermal therapeutic system for the transdermal administration of 

buprenorphine base, comprising a buprenorphine base-containing self-adhesiv' ayer 

structure comprising 

A) a buprenorphine base-impermeable backing layer, and 

5 B) a buprenorphine base-containing pressure-sensitive adhesi 	layer on said 

buprenorphine base-impermeable backing layer, the ad• sive layer 

comprising 

a) at least one pressure-sensitive adhesive base' on polysiloxanes, 

b) an analgesically effective amount of bur enorphine base, and 

10 c) levulinic acid, in an amount suffici 	so that said analgesically 

effective amount of buprenorph' e base is solubilized therein to form 

a mixture, and the levulinic 	buprenorphine base mixture forms 

dispersed deposits in the 	d pressure-sensitive adhesive, 

wherein said buprenorphine base-co' aining pressure-sensitive adhesive layer is the 

15 skin contact layer and contains 	e than about 0.55 mg/cm2  or more than 0.6 

mg/cm2  of buprenorphine bas- or use in a method of treating pain by applying said 

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

79. 	A set of two 	ve different transdermal therapeutic systems for the 

20 transdermal admi 	tration of buprenorphine base selected from five different 

transdermal th 	eutic systems, a first, a second, a third, a forth and a fifth 

transdermal 	erapeutic system, each of the five different transdermal therapeutic 

systems 	imprising a buprenorphine-containing self-adhesive layer structure 

comp ..ing 

25 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 

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

b) an analgesically effective amount of buprenorphine base, and 

c) levulinic acid, in an amount sufficient so that said analges 	ally 

effective amount of buprenorphine base is solubilized 	erein to form 

5 a mixture, and the levulinic acid buprenorphine has 	fixture forms 

dispersed deposits in the said pressure-sensitive 	iesive, 

wherein, 

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

containing pressure-sensitive adhesive layer providi 	the area of release ranging 

10 	from about 1 cm2  to about 4.8 cm2  and contains fr• 	about 1 mg to about 4 mg 

buprenorphine base; 

the second transdermal therapeutic system . •vides a size of said buprenorphine- 

containing pressure-sensitive adhesive la -r providing the area of release ranging 

from about 3 cm2  to about 9.5 cm2  an• 	ontains from about 3.5 mg to about 8 mg 

15 	buprenorphine base; and 

the third transdermal therapeuti• ystem provides a size of said buprenorphine- 

containing pressure-sensitiv- 	dhesive layer providing the area of release ranging 

from about 6 cm2  to abou 	9 cm2  and contains from about 6.5 mg to about 16 mg 

buprenorphine base;.  

20 	the fourth transde 	i .1 therapeutic system provides a size of said buprenorphine- 

containing press 	-sensitive adhesive layer providing the area of release ranging 

from about 1 	mZ  to about 28.5 cm2  and contains from about 11.5 mg to about 24 

mg bupre 	shine base; and 

the flit 	• ansdermal therapeutic system provides a size of said buprenorphine- 

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

about 16 cm2  to about 38 cm2  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 
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therapeutic system for use in method of treating pain by applying one of said / 

transdennal therapeutic systems for about 168 hours on the skin of a patient. 



161 

Claims: 

1. An invention not claimed in any divisional application. 


