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Patches containing buprenorphine hydrochloride wherein an pressure-sensitive adhesive layer comprising a drug, a
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ABSTRACT

A patch comprising an adhesive layer formed on one surface
of a flexible support, wherein said adhesive layer containing
a drug, an absorption enhancer and an adhesive comprising;
(i) said drug 1is Dbuprenorphine hydrochloride and/or
buprenorphine, and
(ii) said absorption enhancer is a mixture of polyoxyethylene
sorbitan mono fatty acid ester having 6 to 20 of oxyethylene
units and 12 to 18 of carbon number of fatty acid ester,
and at least one selected from the group consisting of liquid
higher fatty acid ester, 60 to 180 of molecular weight of liquid
poly hydric alcohol,‘lactic acid and triacetin, and

(iii) said adhesive is an acrylic-based adhesive.
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DESCRIPTION

PATCHES CONTAINING BUPRENORPHINE HYDROCHLORIDE

5 Technlcal Fileld

This inventionrelates toapatchcontainingbuprenorphine

hydrochloride and/or buprenorphine.

Background Art

10 Cancer represents the most frequent cause of death in
Japanese. Lotsof cancerpatients have cancerpain. Therefore,
torelieve the cancer pain is very important and to treat cancer
1ls also. Because of the nonnarcotic, buprenorphine is very
usefulasadrugforpainreliefofallothers. Andbuprenorphine

15 1s put into practice as injection or suppository. In the
above-mentioned administration method, however, patients have
a painordiscomfort. Therefore, inrecent years, percutaneous
administration by patches has been studied in order to dissolve
the pain or the discomfort. Patches 1increased drug

20 permeability by using wvarious absorption enhancers are
disclosed (for example, Unexamined patent publication JP
4-217926, Unexamined patent publication JP 7-10754, Unexamined
patent publication JP 7-304672, Published Japanese translation
of PCT JP 10-512551). The patches disclosed in the above

250 documents are improved in terms of drug permeability, but they

are not yet satisfied in terms of safety or economical reasons.

Disclosure of Invention
The object of this invention is to provide a buprenorphine
30 hydrochloride and/or buprenorphine patch having advantages
with respect to drug permeability, safety and economy. The
present inventors have 1intensively researched to solve the
above-mentioned problems. As a result, it has been found that

the patch comprising a drug, a specific absorption enhancer
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and an adhesive 1is satisfied with the object of the present
invention, and consequently we have achieved the present
invention.

Namely, this invention provides a patch comprising an adhesive
layer formed on one surface of a flexible support, wherein said
adhesive layer containing a drug, an absorption enhancer and
an adhesive comprising;:

(i) salid drug 1is Dbuprenorphine hydrochloride and/or
buprenorphine, and

(ii) said absorption enhancer is a mixture of polyoxyethylene
sorbltan mono fatty acid ester having 6 to 20 of oxyethylene
units and 12 to 18 of carbon number of fatty acid ester,
and at least one selected from the group consisting of liquid
higher fatty acid ester, 60 to 180 of molecular weight of liquid
poly hydric alcohol, lactic acid and triacetin, and

(iii) said adhesive is an acrylic-based adhesive.

Best Mode for Carrying Out the Invention

The absorption enhancer of this invention is a mixture
of (a) polyoxyethylene sorbitan mono fatty acid ester having
6 to 20 of oxyethylene units and 12 to 18 of carbon number of
fatty acid ester and (b) at least one type of compound selected
from the group consisting of liquid higher fatty acid ester,
liquid poly hydric alcohol of which the molecular weight is
60 to 180, lactic acid and triacetin.

The polyoxyethylene sorbitan mono fatty acid esters of
this invention 1is having 6 to 20 of oxyethylene units and 12
to 18 of carbon numbers of fattyacidester. Thepolyoxyethylene
sorbitan mono fatty acid ester having except 6 to 12 of
oxyethylene units 1is not preferable, because of less
permeability and cost. In addition, the polyoxyethylene
sorbitan mono fatty acid ester having except 12 to 18 of carbon
numbers is not preferable, because of safety to living bodf

or economical reasons. As examples of the polyoxvethylene
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.3.

sorbitan mono fatty acid ester in this invention are
polyoxyethylene (20) sorbitan mono laurate, polyoxyethylene
(20) sorbitanmono palmitate, polyoxyethylene (6) sorbitanmono
stearate, polyoxyethylene (20) sorbitan mono stearate, and
polyoxvethylene (20) sorbitan mono oleate. In the
above-mentioned polyoxyethylene mono fatty acid esters,
polyoxyethylene (20) sorbitan mono oleate is especially
preferable 1n terms of its skin permeability of the drug.

As the liquid higher fatty acid esters having 12 to 18
carbonnumbers inthepresent inventioninclude suchas isopropyl
myristate, isopropyl palmitate, isostearyl palmitate, ethyl
oleate, decyl oleate and hexyl laurate. In above mentioned
liquid higher fatty acid esters, isopropyl myristate is more
preferable in terms of drug permeability, skin irritation and
economical reasons.

The liquidpolyhydricalcohol ofwhichthemolecularweight
1s60to 180 in the present invention include glycerin, propylene
glycol, butanediol and hexanetriol. Hexanetriol or propvlene
glycol 1s more preferable in terms of drug permeability.

In the present invention, it is important that the
absorption enhancer is a mixture of polyoxyethylene sorbitan
mono fatty acid ester and at least one selected from the group
consisting of higher fatty acid ester, polvhydric alcohol,
lactic acid and triacetin. In case the absorption enhancer
1s polyoxyethylene sorbitan mono fatty acid ester alone or in
case the absorption enhancer is at least one selected f£from the
groupconsistingof higher fattyacidester, polvhydricalcohol,
lactic acid and triacetin, the drug permeability will be not
enough.

Namely, polyoxyethylene sorbitan mono fatty acid ester
is essential component as the absorption enhancer of this
invention.

The amount of polyoxyethylene sorbitan mono fatty acid ester

in the present invention is 1 to 20% by weight based on the
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total weight of the adhesive layer, more preferably 2 to 10%
by weight based on the total weight of the adhesive layer. 1In
case the amount of the absorption enhancer is less than 1% by
welght based on the total weight of the adhesive layer, the
improvement of increasing drug permeability is difficult. On
the other hand, in case the amount of absorption enhancer exceeds
20% by weight based on the total weight of the adhesive laver,
the effect on increasing drug permeability reaches the ceiling.
Therefore it is not proper in terms of economical reasons.

Moreover, the amount of an absorption enhancer selected
fromthe groupconsistingof higher fattyacidester, polyhydric
alcohol, lactic acid and triacetin is 5 to 49% by weight based
on the total weight of the adhesive layer. Preferably, the
amount of the above mentioned absorption enhancer is 8 to 35%
by weight based on the total weight of the adhesive layer. When
the amount is less than 5% by weight, the cutaneous absorption
of the drug sometimes becomes inadequate. When the amount
exceeds 49% by weight, part of the adhesive layer of the patch
sometimes remains on the skin after peeling the patch off the
skin.

In addition, the amount of the mixture of polyoxyethylene
sorbitan mono fatty acid ester and at least one selected from
the group consisting of higher fatty acid ester, poly hydric
alcohol, lactic acid and triacetin is 6 to 50% by weight based
on the total weight of the adhesive layer. Preferably the
above-mentioned amount is 10 to 40% by weight. The patch having
less than 6% by weight of the absorption enhancer is nor
preferable, because the cutaneous absorption of the drug is
not sufficient. The patch having more than 50% by weight of
the absorption enhancer is not preferable, because part of the
adhesive layer of the patch sometimes remains on the skin after
peeling the patch off the skin.

The acrylic-based adhesive of this invention preferably

comprises alkyl (meth)acrylate having 2 to 20 carbon numbers
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as a base component and having less than 10% by weight of acrylic
acid. Examples of alkyl (meth) acrylate having 2 to 20 carbon
atoms include ethyl (meth) acrylate, butyl (meth) acrylate,
pentyl (meth) acrylate, hexyl (meth) acrylate, heptyl (meth)
acrylate, octyl (meth) acrylate, 2-ethylhexyl (meth) acrylate,
nonyl (meth) acrylate, hexadecyl (meth) acrylate and dodecyl
(meth) acrylate. In particular, copolymers having
2-ethylhexyl (meth) acrylate as their main component are more
preferable in terms of adhesion. Moreover, it is possible to
mix polyvinyl acetate-based adhesive or silicone-based
adhesive less than 50wt?® with the polyacrylate ester-based
adhesive in order to adjust the adhesion.

The drug 1in the present invention is buprenorphine
hydrochloride or buprenorphine or the mixture of them. The
amount of buprenorphine hydrochloride and/or buprenorphine is
not especially limited. Preferably, the above-mentioned
amount is 3 to 20% by weight, more preferably 7 to 15% by weight.

Forms of the patch in the pres‘ent invention include known
forms. Examples of the form include monolithic-type patch in
which a drug and an absorption enhancer are contained one
adhesive layer; reservoir-type patch consisting of a drug
reservoir layer, whichcontainadrugandanabsorptionenhancer,
and an adhesive layer to be attached on the skin; and
multilaminate-type patch formed by laminating several layers
which contain different content of a drug and an absorption
enhancer each. other. In terms of economic reasons, the
monolithic-type patch is more preferred.

In addition, as means of containing pharmaceutical
preparation, a pharmaceutical solution may be mixed in advance
into an adhesive, and this mixed solution may be coated onto
a support to form a self-adhesive layer containing
pharmaceutical, or an amount of pharmaceutical preparation
sufficient for transcutaneous absorption may be contained in

a self-adhesive laver either not containing pharmaceutical
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preparation or <containing an insufficient amount of
pharmaceutical preparation by a method such as impregnation,
contact transferor spraying. Asuitablemethodcanbeselected
and employed from known methods corresponding to the physical
5 properties and so forth. According to physical property of
the drug, ordinarymethod such as, for example, above-mentioned
method can be used.
Moreover, alkali such a‘s sodiumhydroxide or potassiumhydroxide
can be added to improve the drug solubility in the adhesive

10 layer.

Also the adhesive can be crosslinked by an ordinary method
in order to increase cohesion of the adhesive laver. As the
crosslinking method, irradiation of ultraviolet ray or gamma
ray can be used, besides the crosslinking agent such as

15 polyisocyanate compound, silicic acid anhydride,
organometallic salt or metallic chelate compound can be used.

Furthermore, ordinary stabilizing agent, antioxidant,
flavor, preservative or pH adjusting agent can be added to the
patch of the present invention. Specifically, stabilizing

20 agents such as, for example, magnesium stearate, zinc stearate
or citric acid anhydride; antioxidants such as ascorbic acid,
tocopherol acetate or vitamin E; flavor such as, for example,
menthol, camphor, peppermint oil or lemon o0il; preservatives
suchas, forexample, dibutyl hydroxy tolueneorisobutyl paraoxy

25 Dbenzoate; pHadjustingagent suchas, forexample, sodiumcitrate,
monobasic sodiumcitrate, dibasic sodium phosphate or monobasic
sodium phosphate can be used. The above-mentioned substances
can be used by 1tself or as a mixture of one, two or more of
them.

30 The flexible support of thisinventionisnotparticularly
limited in itsmaterialsor its forms. The support should allow
the adhesive layer to stick it. Further the support has
self-shape retention. The support of this invention can be

selected from, for example, polymer films such as polyester,
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polyolefin, polyurethane or cellulose ester: woven fabrics,
knitted fabrics, unwoven fabrics or papers such as polyester,
polyolefin, polyurethane, cellulose ester or polyamide; porous
membranes such as polyester, polyolefin, polyurethane,
cellulose ester or polyamide: and laminate comprising a
combilnation of two or more of the above-mentioned materials.

Though thickness of the support of this invention is not

particularly limited, 100 to 2000 um is preferable, and 200
to 1000 um is more preferable.

Thickness of the adhesive layer of this invention is not
particularly limited, 5 to 200 um is preferable, and 10 to 100

um 1s more preferable.

As mentioned above, the patch comprising buprenorphine
(hydrochloride), the acrylic-based adhesive and the absorption
enhancer, and havinganexcellent permeability of buprenorphine
hydrochloride and/or buprenorphine, safety and economy can be
provided by using the mixture of polyoxyethylene mono fatty
acid and one selected from the group consisting of higher fatty
acid ester, poly hydric alcohol, lactic acid and triacetin as

the absorption enhancer.

Examples

Hereinafter this invention is explained by examples. 1In
the examples, ' parts ' and ' % ' refer to ' parts by weight
''and ' ¥ by weight ' respectively. Further in the examples,
percentage of drug permeation was calculated by measuring the
amount of drug in the patch by means of high performance liquid
chromatography before and 24 hours after application of the

patch on the back of hairless rat.

~ Example 1

1.1 parts of buprenorphine hydrochloride, 0.25 parts of
polyoxyethylene sorbitan mono oleate, 1.0 parts of isopropyl
myristate, 0.07 partsof sodiumhydroxide, 0.1 parts of magnesium ,
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stearate, 86 parts of ethyl acetate, 30 parts of ethanol and
4 parts of methanol were added to alkyl polyacrylate ester
copolymer solution, as the polyacrylate ester-based adhesive,
comprising 90% of 2-ethylhexylacrylate, 7.5% of methyl
methacrylate and 2.5% of acrylic acid. Subsequently, the
obtalned solution was coatedon the silicon-coated mold release

film so that the thickness of the adhesive layer after drying

was 10 um followed by drying for 30 minutes at 60 degrees C.
3.5umPET filmwas affixed on the upper surface of the' resulting
adhesive layer to prepare the patch. The obtained patch was
cut into pieces measuring ® 18 mm, the cut patch has been applied
on depllated back of hairless rat for 24 hours. Percentage
of drug permeation was calculated by measuring the amount of
drug in the patch by means of high performance liquid.
chromatography before and 24 hours after application of the
patch on the back of hairless rat. The results were shown in

Tablel. AsshowninTablel, thepatchshowedhighpermeability.

Examples 2 to 8, Comparative examples 1 to 3

The patch was give by the same way as Example 1. However
the compound compositions were changed as showed in Table 1.

As shown in Table 1, patches of Example 2 to 8 showed high
permeability of the drug. On the other hand, the patch of
comparative examples l and 2 contained polyoxyethylene sorbitan
mono oleate only or 1sopropyl myristate only showed the
insufficient drug permeation. Moreover, as shown in table 1,
in comparative example 3, the drug permeability was not enough

in case the patch contained no absorption enhancer.
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CLAIMS

1. A patch comprising an adhesive layer formed on one surface
of a flexible support, wherein said adhesive layer containing
a drug, an absorption enhancer and an adhesive comprising;
(i) said drug is buprenorphine hydrochloride and/or
buprenorphine, and

(1i) said absorption enhancer is a mixture of polyoxyethylene
mono fatty acid ester having 6 to 20 of oxyethylene units and
12 to 18 of carbon number of fatty acid ester,

and at least one selected from the group consistirig of liquid
higher fatty acid ester, 60 to 180 of molecular weight of liquid
poly hydric alcohol, lactic acid and triacetin, - and

(iii) . said adhesive is an acrylic-based adhesive.

2. The patch according to claim 1 wherein the absorption
enhancer comprising,

(i) an amount of polyoxyethylene mono fatty acid ester is 1
to 20% by weight based on the total weight of the adhesive lavyer,
(ii) an amount of at least one component selected from the
groupconsistingof higherfattyacidester, polyhydricalcohol,
lactic acid and triacetin is 5 to 49% by weight based on the
total weight of the adhesive layer, and

(iii) an amount of the mixture of (i) and (ii) is 6 to 50%

by weight based on the total weight of the adhesive laver.
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