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[Abstract]
[Problem]

If lidocaine is composed of non-aqueous patch, the adhesive power of the
preparation tends to get lower, as the composition amount of lidocaine is higher. It
is popular to solve lidocaine in dissolving agent in order to compose lidocaine in
patch and release effective amount into skin. However, if the amount of dissolving
agent gets higher, the adhesive power gets extremely lower, so that an long-time
attachment is difficult.

[Solution]

A non-aqueous patch comprising lidocaine and/or its reactant, and a dissolving
agent which are contained in a base of plaster, the plaster being hold by a support,
of which strength of 50% stretched to longitudinal direction is less than

2,000g/50mm and of biaxially-oriented stretch cloth.



Description
NON-AQUEQOUS PATCH COMPRISING LIDOCAINE

[Technical Field]

The present invention relates to a non-aqueous patch for medical and home use
using lidocaine.
[Background Art]

Lidocaine is used for the purpose of iocal anesthesia or topical anesthesia. The
usage form of lidotaine is an external preparation comprising lidocaine or a patch
comprising lidocaine. Examples of external preparations include ointment, cream,
jelly, spray, etc., which are used, for example, for topical anesthesia of the skin in
the treatment of postherpetic neuralgia. Examples of patches include aqueous base
patches (cataplasms) and non-aqueous patches (tapes).

An example of agueous base patches is Lidoderm {registered trademark of Endo
Pharmaceuticals (U.S.)), which is mainly used for topical anesthesia of the skin in the
treatment of postherpetic neuralgia, and is also used to relieve pain in various
muscles. Agueous base patches have thick plasters because they contain moisture;
therefare, aqueous base patches are poorly compatible with the skin. Moreover,
due to very littie adhesion, aqueous base patches are difficult to be attached to the
skin for a long period of time. Furthermore, the vaporization of moisture
problematically causes changes in adhesion and physical properties. Also, Agueous
base patches do not dpply to stretchable support, and such aqueous patches are apt
to remove after attached to the skin. Therefore, it is difficult to ensure sufficient
amount of transpired lidocaine to the skin. Additionally, in order to make lidocaine
permeate into the muscle, it is necessary to dissolve lidocaine, and moisture is thus

required to dissolve lidocaine.
Next, as a non-aqueous patch, for example, Patent Japanese Patent No.

3159688 (patent Document 1) discloses a technique for alleviating postherpetic
neuralgia, in which 5 to 30 wt.% of lidocaine is added as a local anesthetic.
Japanese Unexamined Patent Publication No. 7-215850 (Patent Document 2)
discloses a technique relating to a percutaneous absorption tape for local anesthesia
comprising 5 10 100 wt.% of lidocaine. Jjapanese Unexamined Patent Publication No.
9-315964 (Patent Document 3) and Japanese Unexamined Patent Publication No.
2001-392501 (Patent Document 4) disclose technigues relating to a patch comprising
0.5 to 5 mass% of lidocaine. WO 2009/060629 (Patent Document 5) discloses a
technique relating to a patch comprising 10 10 40 mass% of lidocaine. These non-
aqueous patches have poor permeability to the skin because the lidocaine is not

CA 2850024 2019-09-20
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dissolved and is present in a crystalline state. {n addition, the technique disclosed in
Patent Document 5 uses a high concentration of lidocaine.

It is pointed out that lidocaine has an adverse effect on the heart. Prolonged use
of a high concentration of lidocaine causes side effects, such as shock, rubor, and
irritating sensation. External preparations comprising more than 5 mass% of
lidocaine are designated as powerful drugs, and cannot be used as household
(nonprescription) medicine.

In contrast, the techniques disclosed in Patent Documents 3 and 4 use a small
amount of lidocaine, and can be used for household use; however, even after the
small amount of lidocaine is completely dissolved, the lidocaine cannot be stably
released over a long period of time (e.g., 12 hours or more) and cannot permeate
into the skin. Thus, there is a problem with the pain-relieving effect.

Although it does not refer to lidocaine, Japanese Patent No. 2816765 (Patent
document 6) shows an art, using at least one of ketoprofen, Flurbiprofen, loxoprofen,
and Ketorolac, as antiphlogistic analgetic, and using polyester cloth of which 50%
stretching stress is less than 0.3 kg/cm in average,.

[Citation List]

[Patent Literature]

[Patent Literature 1] Japanese Patent No. 3159688

[Patent Literature 2] Japanese Unexamined Patent Publication No. 7-215850
[Patent Literature 3] Japanese Unexamined Patent Publication No. 9-315964
[Patent Literature 4] Japanese Unexamined Patent Publication No. 2001-392501
[Patent Literature 5] WO 2009/060629

[Patent Literature 6] Japanese Patent No. 2816765

[Summary of fnvention]

[Technical Problem]

Aqueous based lidocaine containing preparation has poor adhesive property easy
to fall off, and its availability of lidocaine is less than 5% of containing amount of
lidocaine. in addition, basic ingredients of lidocaine are easy to be dissolved in
organic solvent such as methanol, ethanol, diethyl ether, and the like, and hardly to
be dissolved in water.

The art of drug-releasing characteristics of aqueous based patch have not been
formulated. In a practical way, it is not considered that what support have
preparation, how the patch is ensured to attach stably on a skin, and how to
maintain favorable effective ingredient releasing.

If lidocaine is composed of non-aqueous patch, the adhesive power of the
preparation tends to get lower, as the composition amount of lidocaine is higher.

This is deduced by the following reason: Lidocaine itself have partial compatibility to
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lipid sofuble tackifier resin so that the adhesion property of the tackifier resin gets
lowered. It is popular to solve lidocaine in dissolving agent in order to compose
lidocaine in patch and release effective amount of lidocaine into skin. However, if
the amount of dissolving agent gets higher, the adhesive power gets extremely lower.

The purpose of the present invention is to obtain non-aqueous base, as being used
by non-aqueous patch, which can be used in order to relieve muscle pain for long
hours. The present invention composed of a small amount of lidocaine, NOT high
amount of lidocaine, into plaster, and such small amount of lidocaine is long and
stably transferred to muscle by transdermal absorption

[Solution to Problem]

The present invention is composed of biaxially-oriented stretch cloth as support of
non-aqueous patch. After patched to a skin, the patch follows expansion and
contraction of the skin so that the patch is unlikely to remove. And also, the present
invention regulates some extent of adhesive power so that adhesion to skin is surely
and preparation is long and effectively provided by transdermal absorption.

The biaxially-oriented stretch cloth of the present invention is used for support,
and its stretch strength to 50 % longitudinal extension is less than 2000g/50mm
(Testing sample size: width 50mm, length 300mm, testing length 200mm, tension
rate 500mm/min)

Appropriate adhesive power, of 180 degree taking off method defined in Z0237 of
JIS (Japanese Industrial Standards), of the present invention is from 0.4N/width
25mm to 5N/width 25mm.If the adhesive power is higher than 5N/25mm, a skin may
be hurt when the preparation is removed off, and contact dermatitis may be caused
by extra tension on a plaster to the skin. If the adhesive power is lower than
0.4N/width 25mm, the support is easy to remove, especially at the time of skin
sweating, so that the preparation of the support cannot be maintained on the skin.

According to mentioned above, it is popular to solve lidocaine in dissolving agent
in order to compose lidocaine in patch and release effective amount of lidocaine into
skin. However, if the amount of dissolving agent gets higher, the adhesive power
gets extremely lower.

Therefore, it is required to select appropriate support such as above-mentioned,
and to control adhesive power of preparation.

Appropriate plater materials are selected in regard to compatibility and miscibility
to lidocaine.

For example, polyisoprene rubber, polyisobutylene, styrene-isoprene rubber,
styrene-butadiene rubber, as rubber based material, can be used. Especially, a
combination of polyisoprene and styrene-isoprene-styrene block copolymer may
keep plaster appropriate hardness, and the plaster may fit onto a skin.

To the amount of rubber based material, the appropriate amount is from 10 to 50
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mass percent in 100 mass percent of plaster, especially from 20 to 40 mass percent is
more preferable.

Adhesive power controlling tackifier resin can be composed arbitrary. For example,
rosin-based resin, synthetic petroleum resin, terpene resin, phenol resin, alicyclic
petroleum resin, and other resins that are generally used in patches. To lidocaine
containing non-aqueous patch, terpene resin which has light polarity is a good match,
and the preparation does not float off to a skin at the time of sweating on adhesion
to the skin, so that it is easy to keep adhesion. The composition amount of said
tackifier resin is preferably from 5 to 50 mass percent in 100 mass percent of plaster,
and especially from 10 to 40 mass percent is more preferably.

As a softener, polybutene or liquid paraffin may be added. If styrene-isoprene-
styrene block copolymer is composed, adding liquid paraffin provides good plaster.
The liquid paraffin has compatibility to isoprene groups of styrene-isoprene-styrene
block copolymer, and it can make plaster swelling and soft nature so that said plaster
have elastic force when applied as a skin patch. The composition amount of liquid
paraffin is usually double to composition amount of styrene-isoprene-styrene block
copolymer. In general, from one-and-a-haif to threefold of composition about of
liguid paraffin to composition amount of styrene-isoprene-styrene block copolymer
may maintain elastic force of plaster.

As a regulator, anhydrous silicic acid, zinc oxide, or other inorganic substances,
zinc stearate, or the like can be used. Especially, anhydrous silicic acid has liquid
adsorption capability, so that it is advantageous substance, working as suppression
of liquid leaching (lixiviation) and conservation of adhesive power, if liquid substance
of dissolving agent is composed. The composition amount of anhydrous silicic acid
can work well at the low amount of 0.05 mass% in 100 mass% of plaster. However,
anhydrous silicic acid has high specific surface area and low specific gravity.
Therefore, the more the composition amount is, cohesive power of plaster gets weak,
and adhesive power gets weak. The composition amount of anhydrous silicic acid can
work well at high amount of 9 mass% in 100 mass% of plaster. Preferable
composition amount of anhydrous silicic acid is from 0.1 to 6 mass% in 100 mass% of
plaster.

Lidocaine may be comprised of crystalline state. In such state, a release rate to
skin is so lower that the lidocaine preparation cannot be used effectively. Therefore,
it is prefer to comprise lidocaine at dissolved state. Effective dissolving agent is
composed so that lidocaine or its reactant is included from 0.5 to 7 mass % in plaster.
In such manner, lidocaine is completely dissolved, and effective to relieve respective
muscle pain for a long time.

As a dissolving agent, organic acid (such as isostearic acid, oleic acid, lactic acid,
and the like), fatty acid ester (such as isopropyl myristate, Isostearyl myristate, and
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the like), polyalcoho!l (such as dipropylene glycol, polyethylene glycol, glycerin, and
the like), and surface acting agent can be used. Especially, combination use of
organic acid and polyalcohol {for example, isostearic acid and dipropylene glycol)
makes dissolution of lidocaine with fewer composition of dissolving agent, and does
not lixiviate (bleed) lidocaine from preparation, so that it contributes to maintain
release of lidocaine for a long time. It is considered that negative effect to adhesive
force of preparation is inhibited, since water-insoluble higher fatty acid such as
isostearic acid (and. the like}, and water-soluble glycol such as dipropylene glycol
(and the like) maintain dissolved state of lidocaine, and maintain mixed state in non-
aqueous base material without separation.

As an other material, some additive agent may be used. In order to prevent drug
to be retrograded, antioxidizing agent such as dibutylhydroxytoluene, and
sequestering agent and the like may be used. Also, skin irritant such as menthol and
camphor may be added.

As a substrate which retains a plaster mixed of those material, biaxially-oriented
stretch cloth is used. Specifically, if the strength of the substrate of preparation
patch by 50% longitudinal expansion is fess than 2,000g/50mm, the patch follows
expansion and contraction of the skin. If the strength of the substrate of patch
preparation is more than 2,000g/50mm, stretchability of the patch is not enough so
that the patch is easy to remove from skin when it is attached to the skin.

in addition, it is important to ensure that the adhesive power of the plaster of
patch to longitudinal direction is in a range of 0.4N/25mm width to 5N/25mm width,
by 180 degree adhesive peel strength test which is defined by JIS(Japanese Industrial
Standards) No. Z0237. According to the range of adhesive power, the patch is not
easy to remove off when a skin moves to a large extent. Therefore, the patch gains
long period of time attachability, release of lidocaine is kept in a good extent, and
the preparation may be safe product not to damage skin.

Good release of lidocaine means specifically more than 6% of release ratio
according to the present invention. The release ratio is calculated on released
lidocaine and released ratio of the preparation. The release ratio is actually
measured by way of difference between remained amount of lidocaine after 12 hours
attachment to a skin and composition amount of lidocaine in the preparation product.

A skin works as barrier to penetration of plaster drug. Respective person has
various drug penetration amount each other. Also, the drug penetration amount may
vary on an attached part/position. When a design principle of the patch is
determined, the skin penetration of drug influences the design significantly. It is
preferable rate for effective use of drug to ensure more than 6% release ratio as
lidocaine containing patch effective to Muscle pain relieving. There are no need to
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contain lidocaine at high concentration without reason, and a side effect on high
concentration may be avoided. According to such manner, the present invention can
provide safe patch effective to muscle pain relieving.

The composition amount of lidocaine is required effective enough to release
amount of active ingredient to a skin. According to the present invention, adhesion
to a skin for long period of time is ensured so that high amount of lidocaine is not
needed and low amount of lidocaine can be of medicinal effect. As above-mentioned,
the present invention can avoid a side effect so that it can provide continuous use of
drug administration. As a decision branch, it has significant meaning to provide long-
time continuous use of drug administration, since muscle pain such as arthritic pain
and lumbar pain continue persistent disorder in many cases. As mentioned above,
the amount of lidocaine composition is preferably 0.5 to 7.0 mass %, as an amount of
sufficient medicinal benefits and insufficient side effect.

As a peeling film covering the plaster surface, a film moderately subjected to a
mold release treatment is generally used. Since the drug may be adsorbed to the
substrate or peeling film, polyester is generally used as their material.

The mass of the plaster is preferably in the range of 60 to 200 g/m2, and more
preferably 80 to 180 g/m2. When the plaster mass is less than 60 g/m2, it is
necessary to increase the proportion of lidocaine to the entire plaster, in order to
maintain the sufficient efficacy of lidocaine. In this case, however, lidocaine is not
sufficiently dissolved and is crystallized; the crystallized lidocaine cannot be
efficiently transferred to the skin. Additionally, it is difficult to control the
adhesion of the patch, and the plaster is not flexible against the skin and fails to
maintain moderate adhesion. In contrast, when the plaster mass is more than 200
g/m2, the plaster is so heavy that plaster dripping easily occurs.

The method of producing the non-aqueous patch of the present invention may be
a general method that is conventionally used, such as a hot melt method or a solvent
method.

[Advantageous Effects of Invention]

According to the non-aqueous patch of the present invention, the patch can be
kept attached for long period of time, after the patch is attached to a skin, so that
release ratio of lidocaine in plaster can be ensured more than 6%. Therefore, if small
amount of lidocaine is composed into the plaster, the present invention can provide
long-time release of lidocaine to the skin and continuous medicinal effect.

The non-aqueous patch of the present invention is safe and effective patch to
relieve respective muscle pain. It can be designed to compose lidocaine at low rate,
so that it can avoid abnormal skin penetration on long-time attachment or damaged
skin, and rapid increase of blood level.

[Brief Description of Drawings]



Fig. 1 shows the ratio of the remaining drug.
[Description of Embodiments]

Examples of the present invention are described with reference to Table 1.
Example 1

Styrene-isoprene-styrene block copolymer ("KratonT'V| D1161", produced by Kraton
JSR Elastomers K.K.}: 20 mass%

Polyisobutylene (trade name "Himol 6H", produced by JX Nippon Oil & Energy
Corporation): 10 mass%

Terpene resin {trade name "YS resin 1150N", produced by Yasuhara Chemical Co.,
Ltd.): 20 mass%

Liquid paraffin (trade name "Hicall", produced by Kaneda Corporation): 47.6
mass%

isostearic acid (produced by Kokyu Alcohol Kogyo Co., Ltd.): 0.9 mass%

Dipropylene glycol {produced by NOF Corporation): 0.2 mass%

Lidocaine: 0.5 mass%

Light anhydrous silicic acid (trade name "Sylysia 350", produced by Fuji Silysia
Chemical Ltd.): 0.5 mass%

Dibutylhydroxytoluene (trade name "BHT", produced by Honshu Chemical industry
Co., Ltd.): 0.3 mass%

The production method using these materials according to the above formulation
was as follows. The styrene-isoprene-styrene block copolymer, polyisobutylene,
terpene resin, light anhydrous silicic acid, dibutylhydroxytoluene, and liquid paraffin
were placed in a dissolution mixer and dissolved under heating at 150°C. A solution
separately prepared by mixing the lidocaine, Dipropylene glycol, and Isostearic acid,
followed by dissolution at 80°C, was added thereto, and the mixture was mixed
under heating at 140°C until the mixture became homogeneous, thereby obtaining a
plaster solution.

The plaster solution was applied to a polyester film treated with silicon so that the
plaster weight was 140g/m 22A polyester knitted fabric, of which strength of 50%
stretched to longitudinal direction was 1600g/50mm, was pasted to the film and
cooled. The resultant was then cut into a rectangle {about 14 cm x 10 ¢cm).

Example 2

Styrene-isoprene-styrene block copolymer {"Kraton D1161", produced by
Kraton ISR Elastomers K.K.): 20 mass%

Polyisobutylene (trade name "Himol 6H", produced by JX Nippon Qil &

Energy Corporation): 10 mass%
Terpene resin (trade name "YS resin 1150N", produced by Yasuhara

Chemical Co., Ltd.): 20 mass%

CA 2850024 2017-08-17
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Liquid paraffin (trade name "Hicall", produced by Kaneda Corporation):
45.4 mass%

Isostearic acid (produced by Kokyu Alcohot Kogyo Co., Ltd.}: 1.8 mass%

Dipropylene glycol (produced by NOF Corporation): 0.5 mass%

Lidocaine: 1.5 mass%

Light anhydrous silicic acid {trade name "Sylysia 350", produced by Fuji
Silysia Chemical Ltd.): 0.5 mass%

Dibutylhydroxytoluene (trade name "BHT", produced by Honshu Chemical
Industry Co., Ltd.): 0.3 mass%

The production method using these materials according to the above
formulation was as follows. The styrene-isoprene-styrene block copolymer,
polyisobutylene, terpene resin, light anhydrous silicic acid, dibutylhydroxytoluene,
and liquid paraffin were placed in a dissolution mixer and dissolved under heating at
150°C. A solution separately prepared by mixing the isostearic acid, dipropylene
glycol, and lidocaine, followed by dissolution at 80°C, was added thereto, and the
mixture was mixed under heating at 140°C until the mixture became homogeneous,
thereby obtaining a plaster solution.

The plaster solution was applied to a polyester film treated with silicon so that the
plaster weight was 140 g/m?. A polyester non-woven fabric, of which strength of
50% stretched to longitudinal direction was 1000g/50mm, was pasted to the film and

cooled. The resultant was then cut into a rectangle {(about 14 cm x 10 cm).

Example 3

Styrene-isoprene-styrene block copolymer {"Kraton D1161", produced by
Kraton JSR Elastomers K.K.}: 20 mass%

Polyisobutylene (trade name "Himol 6H", produced by IX Nippon Oil &
Energy Corporation): 10 mass%

Terpene resin (trade name "YS resin 1150N", produced by Yasuhara
Chemical Co., Ltd.): 20 mass%

Liquid paraffin {trade name "Hicall", produced by Kaneda Corporation):
44.9 mass%

isostearic acid (produced by Kokyu Alcoho! Kogyo Co., Ltd.): 1.8 mass%

Dipropylene glycol (produced by NOF Corporation): 0.5 mass%

Lidocaine: 2 mass%

Light anhydrous silicic acid (trade name "Sylysia 350", produced by Fuji
Silysia Chemical Ltd.): 0.5 mass%
Dibutylhydroxytoluene (trade name "BHT", produced by Honshu Chemical Industry
Co., Ltd.): 0.3 mass%
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The production method using these materials according to the above
formulation was as follows. The styrene-isoprene-styrene block copolymer,
polyisobutylene, terpene resin, light anhydrous silicic acid, dibutylhydroxytoluene,
and liquid paraffin were placed in a dissclution mixer and dissolved under heating at
150°C. A solution separately prepared by mixing the isostearic acid, dipropylene
glycol, and and lidocaine followed by dissolution at 80°C, was added thereto, and the
mixture was mixed under heating at 140°C until the mixture became homogeneous,
thereby obtaining a plaster solution. The plaster solution was applied to a
polyester film treated with silicon so that the plaster weight was 160 g/m? A
polyester non-woven fabric, of which strength of 50% stretched to longitudinal
direction was 500g/50mm,was pasted to the film and cooled. The resultant was

then cut into a rectangle (about 14 cm x 10 cm).

Example 4

Styrene-isoprene-styrene block copolymer ("Kraton D1161", produced by
Kraton JSR Elastomers K.K.): 20 mass%

Polyisobutylene {trade name "Himol 6H", produced by JX Nippon Oil &
Energy Corporation): 10 mass%

Terpene resin (trade name "YS resin 1150N", produced by Yasuhara
Chemical Co., Ltd.): 20 mass%

Liquid paraffin (trade name "Hicall", produced by Kaneda Corporation): 38
mass%

Isostearic acid (produced by Kokyu Alcohol Kogyo Co., Ltd.): 2.5 mass%

Dipropylene glyco!l {(produced by NOF Corporation): 1.5 mass%

Lidocaine: 7 mass%

Light anhydrous silicic acid (trade name "Sylysia 350", produced by Fuji
Silysia Chemical Ltd.): 0.7 mass%

Dibutylhydroxytoluene (trade name "BHT", produced by Honshu Chemical Industry

Co., Ltd.): 0.3 mass%

The production method using these materials according to the above formulation
was as follows. The styrene-isoprene-styrene block copolymer, polyisobutylene,
terpene resin, light anhydrous silicic acid, dibutylhydroxytoluene, and liquid paraffin
were placed in a dissolution mixer and dissolved under heating at 150°C. A solution
separately prepared by mixing the isostearic acid, dipropylene glycol, and lidocaine,
followed by dissolution at 80°C, was added thereto, and the mixture was mixed
under heating at 140°C until the mixture became homogeneous, thereby obtaining a

plaster solution. The plaster solution was applied to a polyester film treated with
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silicon so that the plaster weight was 160 g/m®. A polyester non-woven fabric, of
which strength of 50% stretched to longitudinal direction was 500g/50mm, was
pasted to the film and cooled. The resultant was then cut into a rectangle {about

14 cm x 10 cm).

Comparative Example 1

Styrene-isoprene-styrene block copolymer ("Kraton D1161", produced by
Kraton JSR Elastomers K.K.): 20 mass%

Polyisobutylene (trade name "Himol 6H", produced by JX Nippon Oil &
Energy Corporation): 10 mass%

Terpene resin (trade name "YS resin 1150N", produced by Yasuhara
Chemical Co., Ltd.): 2 mass%

Liquid paraffin (trade name "Hicall", produced by Kaneda Corporation):
63.4 mass%

Isostearic acid (produced by Kokyu Aicohol Kogyo Co., Ltd.): 1.8 mass%

Dipropylene glycol (produced by NOF Corporation): 0.5 mass%

Lidocaine: 1.5 mass%

Light anhydrous silicic acid (trade name "Sylysia 350", produced by Fuji
Silysia Chemical Ltd.}: 0.5 mass%

Dibutylhydroxytoluene (trade name "BHT", produced by Honshu Chemical
Industry Co., Ltd.): 0.3 mass%

The production method using these materials according to the above
formulation was as follows. The styrene-isoprene-styrene block copolymer,
polyisoprene, terpene resin, light anhydrous silicic acid, dibutylhydroxytoluene, and
liquid paraffin were placed in a dissolution mixer and dissolved under heating at
150°C. A solution separately prepared by mixing the isostearic acid, dipropylene
glycol, and lidocaine, followed by dissolution at 80°C, was added thereto, and the
mixture was mixed under heating at 140°C until the mixture became homogeneous,
thereby obtaining a plaster solution. The plaster solution was applied to a
polyester film treated with silicon so that the plaster weight was 140 g/m’. A
polyester non-woven fabric, of which strength of 50% stretched to longitudinal
direction was 3000g/50mm, was pasted to the film and cooled. The resultant was
then cut into a rectangle {about 14 cm x 10 cm).

Comparative Example 2

Styrene-isoprene-styrene block copolymer ("Kraton D1161", produced by
Kraton JSR Elastomers K.K.): 20 mass%

Polyisobutylene (trade name "Himol 6H", produced by JX Nippon Oil &
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Energy Corporation): 10 mass%

Terpene resin (trade name "YS resin 1150N", produced by Yasuhara
Chemical Co., Ltd.): 20 mass%

Liquid paraffin (trade name "Hicall", produced by Kaneda Corporation):
28.2 mass%

Isostearic acid (produced by Kokyu Alcohol Kogyo Co., Ltd.): 12 mass%

Dipropylene glycol (produced by NOF Corporation): 7 mass%

Lidocaine: 2 mass%

Light anhydrous silicic acid (trade name "Sylysia 350", produced by Fuji
Sitysia Chemical Ltd.): 0.5 mass%
Dibutylhydroxytoluene (trade name "BHT", produced by Honshu Chemical [ndustry
Co., Ltd.}: 0.3 mass%

The production method using these materials according to the above formulation
was as follows. The styrene-isoprene-styrene block copolymer, polyisobutylene,
terpene resin, light anhydrous silicic acid, dibutylhydroxytoluene, and liquid paraffin
were placed in a dissolution mixer and dissolved under heating at 150°C. A solution
separately prepared by mixing the isostearic acid, dipropylene glycol, and lidocaine,
followed by dissolution at 80°C, was added thereto, and the mixture was mixed
under heating at 140°C until the mixture became homogeneous, thereby obtaining a
plaster solution. The plaster solution was applied to a polyester film treated with
silicon so that the plaster weight was 140 g/m’. A polyester non-woven fabric, of
which strength of 50% stretched to longitudinal direction was 3000g/50mm, was
pasted to the film and cooled. The resultant was then cut into a rectangle {(about
14 cm x 10 cm}.

Comparative Example 3

Styrene-isoprene-styrene block copolymer ("Kraton D1161", produced by
Kraton JSR Elastomers K.K.): 20 mass%

Polyisobutylene (trade name "Himol 6H", produced by JX Nippon 0il &
Energy Corporation): 10 mass%

Terpene resin (trade name "YS resin 1150N", produced by Yasuhara
Chemical Co., Ltd.): 20 mass%

Liquid paraffin {trade name "Hicall", produced by Kaneda Corporation):
44.9 mass%

Isostearic acid (produced by Kokyu Alcohol Kogyo Co., Ltd.): 1.8 mass%

Dipropylene glycol (produced by NOF Corporation): 0.5 mass%

Lidocaine: 2 mass%

Light anhydrous silicic acid (trade name "Sylysia 350", produced by Fuji
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Silysia Chemical Ltd.): 0.5 mass%
Dibutylhydroxytoluene (trade name "BHT", produced by Honshu Chemical Industry

Co., Ltd.): 0.3 mass%

The production method using these materials according to the above formulation
was as follows. The styrene-isoprene-styrene block copolymer, polyisobutylene,
terpene resin, light anhydrous silicic acid, dibutylhydroxytoluene, and liquid paraffin
were placed in a dissolution mixer and dissolved under heating at 150°C. A solution
separately prepared by mixing the isostearic acid, dipropylene glycol, and lidocaine,
followed by dissolution at 80°C, was added thereto, and the mixture was mixed
under heating at 140°C untii the mixture bhecame homogeneous, thereby obtaining a
plaster solution.

The plaster solution was applied to a polyester film treated with silicon so that the
plaster weight was 160 g/m?”. A polyester non-woven fabric, of which strength of 50%
stretched to longitudinal direction was 5000g/50mm, was pasted the film and cooled.

The resultant was then cut into a rectangle (about 14 cm x 10 cm).

[Table 1]

Example No.|Example 1 [Example 2 [Example 3 |Example 4 [Comparative |Comparative |Comparative
Component Example 1 Example 2 Example 3
Styrene-isoprene-styrene 20 20 20 20 20 20 20
block copolymer
Polyisobutylene 10 10 10 10 10 10 10
Terpene resin 20 20 20 20 2 20 20
Liquid paraffin 47.6 45.4 44.9 38 63.4 28.2 44.9
Isostearic acid 0.9 1.8 1.8 2.5 1.8 12 1.8
Dipropylene glycol 0.2 0.5 0.5 1.5 0.5 7 0.5
Light anhydrous silicic 05 05 05 0.7 05 05 0.5
acid
Dibutylhydroxytoluene 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Lidocaine 0.5 1.5 2 7 1.5 2 2
Tota! 100 100 100 100 100 100 100

The preparations obtained in Examples 1 to 4 and Comparative Examples 1 to 3

were subjected to the following tests.

Adhesive power test

180 degree taking off method of Adhesive power test defined in Z0237 of JIS
{Japanese Industrial Standards) was done.

As shown in Fig. 2, example 1 to example 4 (hereinafter referred for present
invention) indicate good adhesive power. But, comparative example 1 and

comparative example 2 indicate low score. Since the preparation of comparative
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example 3 is similar to that of the present invention, its adhesive power is good in

this test, however the adhesive power of comparative example 3 cannot be

maintained in human skin adhesive test described as below.

[Table 2]
Comparative Comparative Comparative
Example 1 | Example2 | Example3 | Example 4 parati P P
example 1 example 2 example 3
2.4 1.9 1.8 1.6 0.1 0.2 1.4

Human skin Adhesive test

the preparation product (14 cm x 10 cm / a sheet) were attached to the
examinees’ back for 12 hours, with the condition of temperature from 25 to 28
degree centigrade, room inside, and no active motion. After 12 hours passed, the
approximate area of remaining product on skin was measured as "adhesion
remaining ratio”.

If the adhesive portion remained curved, the adhesion area was measured by
straight line in middle point. The adhesion remaining ratio of the present invention
was more than 90 %. In comparison, the preparation product of the comparative
example 1 and 3 were fully fallen off, and the comparative example 2 was partially
fallen off in adhesion test, and most part of comparative example 2 floated off to
the skin, as the ratio of adhesion remaining for 14 %.

[Table 3}
Comparative Comparative Comparative
Example 1 Examplie 2 Example 3 Example 4 example 1 example 2 example 3
96% 94% 96% 93% 0% 14% 0%

Drug remaining test

As shown in Fig. 1, the preparation product (14 cm x 10 cm / a sheet) were
attached to the examinees’ back for 4 hours, 8 hours, and 12 hours. After each
time period was passed, the preparation was removed. The amount of drug
remaining in each preparation was measured to determine the drug remaining ratio
on the premise that the amount of drug prior to attachment was 100%. in case of the
preparation product removed, such removed preparation product was remained on
the examinees’ back and the examinees are lied down prone with relaxation. Then,
the drug remaining test was continued.

The drug remaining ratio after attachment for 12 hours was 96 to 99% in the
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comparative examples, while the results of all of the present invention products
were 80% or less. According to this results, the amount of drug released into the

human skin was 20% or more.
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Claims

1. A non-aqueous patch comprising 0.5 to 7 mass% lidocaine and a
dissolving agent consisting essentially of isostearic acid and dipropylene
glycol which are contained in a plaster, the plaster being held by a
support, of which the strength of 50% stretched to longitudinal direction
is less than 2,0009/50mm and which is composed of biaxially-oriented
stretch cloth, and
wherein the adhesive power of the patch is from 0.4N/width 25 mm to
SN/width 25 mm.

2. The non-aqueous patch according to claim 1, wherein the release ratio
of lidocaine from the plaster is more than 6%, after 12 hours attachment
to skin.

3. The non-aqueous patch according to ciaim 1, wherein the proportion of
the dissolving agent and the lidocaine is 0.5 to 5 mass% of the
dissolving agent relative to 1 mass% of the lidocaine.

4. The non-aqueous patch of claim 1, wherein the non-aqueous patch
further comprises an elastomer.

5. The non-aqueous patch of claim 1, wherein the non-aqueous patch
further comprises a tackifier resin selected from the group consisting of
terpene resin, rosin-based resin, alicyclic petroleum resin, phenolic resin
and combinations thereof.

6. The non-aqueous patch of claim 1, wherein the non-aqueous patch
further comprises liquid paraffin.

7. The non-aqueous patch of claim 6, wherein the non-aqueous patch
further comprises butylated hydroxytoluene and light anhydrous silicic
acid.

8. The non-agueous patch of claim 7, further comprising:

a) an elastomer, wherein the elastomer is a combination of styrene

CA 2850024 2019-09-20
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isoprene and polyisobutylene; and
b) a tackifier resin, wherein the tackifier resin is selected from the
group consisting of terpene resin, hydrogenated rosin ester and

combinations thereof.

The non-aqueous patch of claim 8, wherein the tackifier is terpene resin.

The non-aqueous patch of claim 8, wherein the elastomer is styrene

isoprene and the tackifier is hydrogenated rosin ester.

The non-aqueous patch of claim 8, wherein the tackifier is hydrogenated

rosin ester.

A method for manufacturing the non-aqueous patch of claim 8, wherein
the lidocaine, the dipropylene glycol and the isostearic acid are
combined prior to the addition of the elastomer, the tackifier resin, the
butylated hydroxytoluene, the liquid paraffin and the light anhydrous

silicic acid.

The non-aqueous patch of claim 1, wherein the mass of the plaster is
from about 60 to about 200 g/m?.

The non-aqueous patch of claim 13, wherein the mass of the plaster is
from about 80 to about 180 g/m?.

CA 2850024 2019-09-20
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