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A WATER AND OXYGEN-OCCLUSIVE PACK FOR MEDICINAL TABLETS

This invention relates to a pack of medicinal tablets,_in
particular to a pack of medicinal tablets containing
5 buprenorphine or a salt or ester thereof, as the, or an,

active ingredient.

Existing products containing bupre.norphine hydrochloride

are TEMGESIC (trade mark), S[_JBU'IjEX (trademérk) and

10 SUBOXONE (trade mark); products sold for the treatment of
moderate to severe pain or for the treatment of opiate

. addiction . TEMGESIC and SUBUTEX contain buprenorphine
hydrochloride as the sole active ingredient; SUBOXONE
contains buprenorphine hydrochloridé and naloxone, as co-

15 active ingredients.

It has been stated in WO 2005/117838 that’ bu‘prenorphiné
hydorochloride. shows degradation in acid or alkalin'e
conditions and may be degraded by oxidat;on.

20
One attempt to stabilise bhuprenorphine is providéd in US
6,365,596, which discloses pharmaceutical compositions
containing buprenorphine and at least one antioxidant in a

molar ratio, antioxidant to buprenorphine, in the range
25 1:1 to 3:1. It 1s also mentioned in US 6,365,596 that
stability is improved by avoiding the presence of

magnesium ions, and polyvinylpyrrolidone.

In the invention of WO 2005/117838 the imp’rovement' is to
30 stabilise buprenorphine by using a ‘lower concentration of
‘an - antioxidant, compared with US 6,365,596 (preferably
1:1000-1:10, molar ratio, antioxidant: buprenorphine), and

a chelating agent (preferably 0.01-5%, wt:wt).
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We see an inherent undesirability in having to use a large

amount of an antioxidant (per US 6,365,596), or an

antioxidant and a chelating agent together (per WO

2005/117838), in order to stabilise buprenorphine and/or

salts or esters thereof.

In accordance with a first aspect of the present invention

there 1is provided a water- and oxygen-occlusive pack

~ enclosing an inert atmosphere containing medicinal

tablets, wherein the tablets contain buprenorphine or a

salt or ester thereof. . !
Preferably the inert gas is nitrogen.

A traditional pack for tablets containing buprenorphine
hydrochloride is a PVC/PVAC blister pack. PVC/PVdAC is a
laminate of polyvinyl chloride polyvinylidene chloride.
It is generally accepted to be a good oxygen and moisture
barrier, suitable for the packaging of many medicinal
products. Nevertheless we have found that the stored
tablets, and 1n particular the active . 1ngredient
buprenorphine hydrochloride, may be affected both. by

moisture and by oxygen, 1n such a pack.

In the present invention the use of a water- and oxygen-
occlusive barrier material in combination with keeping the -
tablets under an inert atmosphere protects the active

ingredient (s) from significant chemical decomposition.

The approach followed in the present invention is  in
contrast with the prior art methods of US 6,365,596 and WO
2005/117838, which both follow the approach of seeking
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improvement in stability by chemical formulation

improvement..

Preferably each tablet " contains at least 0.2 mg
buprenorphine, preferably at least 0.4 mg.

Preferably each tablet contains up to 20 mg buprenorphine,
preferably up to 16 mg, preferably up to 12 mg, preferably
up to 10 mg, preferably up to 8 mg, preferably up to 4 mg,
preferably up to 2 mg .

These amounts referrlng to buprenorphlne may be converted
to buprenorphlne salts or esters, 1if such forms are

present, by simple arithmetical scaling.

Thus, when buprenorphine: hydrochlqride is present, each
tablet preferably contains . at least 0.21 mg of
buprenorphine hydrochloride, preferably at least 0.43 mg;
and preferably up to 22 mg of buprenorphine hydrochloride,
preferably up to 138 mg, and more preferably up to 13 mg.
In especially preferred embodiments each tablet contalnlng‘
buprenorphine hydrochloride contains up tO 11 mg ofu

buprenorphine hydrochloride, preferably wup to 3 mg,

" preferably up to 4.5 mg, preferably up to 2.4 mg.

A co-active ingredient may be present. Naltrexone,

nalmefene and, especially, naloxone are preferred.

.Preferably the weight of such co—active'ingredients (or of

co-active ingredients .in .total), does not exceed the
weight of buprenorphine; and preferably is not greater

than 50% wt/wt, of the weight of buprenorphine (non-salt,

noﬁv-ester compouﬁds compared) . The weight ratio in the

tablet of buprenorphine to such a co-active ingredient, or
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of co-active ingredients in total, 1is preferably 1n the

range 2:1 to 8:1, prefe;ably'le to 5:1.

In these and other définitions.a weight of “buprenorphine”

5 also denotes a weight of salt or ester, converted -to |
bugre‘norphine content (i.e. the base). Should there be

" more than one buprenorphine compound (e.g. buprenorphine
and buprenorphine hydrochloride) the total weight,
converted tb buprenorphine, - is to Dbe used in .the

S

10 - definition.

Preferably the tablets comprise at least one

monosaccharide or disaccharide or a mixture thereof.

15 ' When ‘a monosaccharide 1is present it may suitably be a
sugar, for exampie glucose, éalactose,‘ ' fructose or
mannose, or a sugar alcohol, for example mannitol or
sorbitol. Preferablyl the amount of monosaccharide, or of
monosaccharides in total, is in the range 15-50 %wt/wt of

20 composition, preferably 20-40 3wt/wt. Sugar alcohols are

preferred monosaccharides, especially mannitol.

When a disaccharide is present it may sultably be a sugar,
for example malt'ose, lactose or sucrose. Preferably the
25 amount of disaccharide, or of disaccharides in total, 1is
in the range 20-70 $wt/wt of composition, preferably 40-60

swt/wt. Lactose is a preferred disaccharide.

Preferably the tablets comprise a disintegrant.

30
When a disintegrant is present it may suitably be sodium
croscarmellose, maize starch or crospovidone. Preferabl'y

the amount of disintegrant, or of disintegrants in total,
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is in the range 1-30 %wt/wt of composition, preferably 10- -

20 s$wt/wt.

Preferably the tablets comprise a pressing aid, preferably

in an amount in the range 0.1 - 2 %wt/wt of composition.

A preferred pressing aid is magnesium stearate.

Preferably the tablets comprise a mixture of anhydrous
citric acid and sodium citrate, preferably in a weight
ratio of 2:1 to 1:1. Preferably the total amount of
anhydrous citric acid ‘and sodium citrate is 1in the range °

0.5 - 4 %wt/wt of composition.

Preferably the pack has a water- and oxygen-occlusive wall

material.

Preferably the pack is a blister pack.havihg a plurality
of blister pockets, each containing one tablet and each

contaihing a charge of inert gas.

In a preferred embodiment the pack is of an aluminium or
aluminium-plastics laminate having a water-occlusive and
oxygen—océlusive ‘wall material with each blisfcer pocket

containing an inert atmosphere of nitrogen gas, and one

tablet.

A water-occlusive and oxyden—occluéive pack of this
invention has a wall or barrier member of water-occlusive '
and. oxygen-occlusive material. By ~water-occlusive and
oxygen-occlusive material, we mean a matériai which has a
higher degree of water and oxygen occlusivity under test
conditions, 25°C / 60% Relative Humidity (RH) and 40°C/75%
RH, than a traditional PVC/PVdC material.

;
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In a PVC/PVAC material, the PVC is believed to be the

“weak link”.. Preferably a blister pack of ‘the invention

'comprises or is formed of a metallic material, for example

‘aluminium or an aluminium alloy. Mostlpreferably the base .

part, containing the pockets for tablets, may be of a
cold-formable foil, comprising a metallic layer, over

which a breachable-by-tablet metallic foil is laid, to

‘close the pack. Especialiy ?referred is a foil comprising

a layer of a metallic material, for example aluminium or

aluminium alloy, laminated to a layer of aliphatic

polyamide and/or a layer of PVC. Especially preferred 1s

a foil having a layer of. aliphatic polyamide, 10-40 pm
thick, then a metallic layer, 30-60 pm thick, then a layer
of PVC, 40-80 um thick, the latter being the product

contact surface.

The pack may be packed with tablets and sealed, 1in an

atmosphere of the inert gas.

Preferably the blister pack contains at least © tablets,
more preferably at least 8 tablets. Preferably the'blister
pack contains up to 14 tablets, especially up to 12

tablets.

The protection provided by the present invention means
that there is no need to add undesirable ingredients such
as chemical stabilisers, for example chelating agents or

antioxidants, to the formulation of the tablet in order to

improve chemical stability.

- Preferably the tablets do not contain a chelating agent

which stabilizes the buprenorphine or acid or salt

thereof.
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Preferably the tablets do not contain an antioxidant to protect

the buprenorphine or acid or salt thereof.

Preferably the tablets do not contain a chelating agent to

protect the buprenorphine or acid or salt thereof.

Preferably the tablets do not contain any component to protect

-

the buprenorphine or acid or salt thereof.

The protection provided by the present i1nvention means that

there 1s no need to omit certaln i1ngredients which have been

implicated in causing chemical stability; for example magnesium

ions or polyvinylpyrrolidone, according to US o,365,590. There

1S no necesslity to exclude such compounds from the tablets 1n

ﬁ

the pack of the present 1nvention. Indeed magnesium stearate 1s

-~

a preferred component of the

g,

formulation for the tablets.

pr—

Preferably the pack of the i1nvention has a use-by date at least

F

18 months after 1ts date of packing; more preferably at least

o
.

24 months. The use-by date may be recorded on the pack 1tself

or on secondary packaging.

The present 1nvention as clalmed relates to a water- and

oxyvgen—-occlusive blister pack enclosing an 1nert nitrogen

atmosphere storing a medilicinal tablet, the pack comprising: (a)

a breachable-by-tablet foil, wherein the foil i1s about a 50

f- ﬁ
pr—

g/m* foil consisting of about a 12 um thick layer of

b

polyethylene terephthalate, about a 25 um thick layer ot

N

alumlnum, and about a o6-3 g/n@ layer of polyvinyl

ﬁ

chloride/polyvinyl alcohol, wherein the layer of polyvinyl

chloride/polyvinyl alcohol is in proximity to (c); (b) a water-

and oxygen-occluslive wall 1in communication with the breachable-

by~tablet foill, wherein the water- and oxygen-occlusive wall
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gpr—

comprises a 10-40 pm thick layer of

laminated to a 30-60 pm thick layer

—

thereof, which 1s laminated to a 40-80 um thick layer of

polyvinyl chloride; and wherein the

an aliphatic polyamide

f'-

of aluminum or an alloy

polyvinyl chloride layer 1is

1n proximity to (c); and (c) a tablet in an inert nitrogen

atmosphere between the foill (a) and

the wall (b); wherein the

ﬁ

tablet contalins buprenorphine or a salt or ester thereof and a

'q

mixture of anhydrous citric acid and sodium citrate; wherein

the tablet does not contaln either an antioxidant or a

chelating agent due to the water- a
that protects the tablets from sign

decomposition; and wherein the lami

from significant chemical decomposi

In accordance wlith a second aspect

- r—~

of manutfacturing a pack of the firs

tablets are enclosed 1n a water- an

under an 1nert atmosphere.

In accordance with a third aspect o

"ﬁ

there 1s provided a method of suppl

nd oxygen-occlusive wall

1ficant chemical

nate protects the tablets

tion.

there 1s provided a method

t aspect, wherein the

d oxygen-occlusive material

F

f the present i1nvention

ying and/or administering

tablets from a water- and oxygen-occlusive pack of the first

aspect.
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The invenztion will now be further descfibed, by’ way of

example, with reference to the followlng example.

Medicament tablets were made, containing the following

5 ihgredients.'

Camponent. Quantity/tdblet Quantity/tablet

0.216 0.432

Buprenorphine
hydrochloride |
Lactose 29.842 29.628
monohydrate
Mannitol

Maize starch
Povidone K30
Citric acid
anhydrous granular
Magnesium stearate
Sodium citrate -
TOTAL

S
B
(0]
”
F)
0
b

1]
.

~18.000

9.000
- 1.200
-~ 0.888

- 18.000 -
9.000
1.200
0.888

0.450
0.404

0.450
0.404

-
.

The tablets were prepared as follows.

10 All the excipients were screened through a 20 mesh sieve

. screen. The lactose, starch, mannitol and povidone were
thoroughly mixed together, wetted and gramilated with a
solutioﬁ of buprenorphine hydrochloride, citric acid and
sodium citrate previously dissolved in a mixture of the

15 purified water and ethanol Dby stirring.' The resultant
granules were dried at 42 - 48°C until a moisture content
éf 1 - 2% was attained; The granules were screened through
2 20 mesh sieve screen and blended. Magnesium stearate was
added to the sieved granules and mixed thoroughly. The‘,

20 granules were sieved .and re-blended. The mixture was
tabletted using 7/32 inch (5.6mm) punches to a target
weight of 60 mg.
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The resulting tablets were packed into two tTypesS of .

blister pack: one 1in accordance with the presenj:

invention, which had a cold form aluminium foil tray, heat
sealed by an aluminium breachable foil 1id under an inert
nitrogen atmosphere; the other a w250/60” PVC/PVAC tray
(250 PVC, 60 PVdC) with an aluminium breachable foil lid.
The blister packs contained seven tablets Packing for
the present invention was carried out in a dry nitrogen
atmosphere in order that each Dblister pocket contained
nitrogen gas. Packing in the PVC/PVdC blisters was
carried out in dry air. Each tablet pocket was
individually sealed, by the breachable aluminium foil lid.
Tablets were packed into .the blister trays and sealed

immediately after their manufacture.

The cold-form aluminium foll tray was a laminate of 25 pm

thickness aliphaticﬁ polyamide, 46 pm thickness aluminium

and 60 pum thickness PVC (the product contact surface) :

The a-lufninium breachable foll 1lid was a 50 c_:j/m2 lidding
foil of~12 pm PET/25 pum aluminium/6-8 g/m? PVC/PVA lacquer

(product contact surface).

The tablets were then stored under conStant conditions of

25°C  temperature and 60% Relative Humidity (RH) and

40°C/75% RH. Samples were studied at several scheduled
time points under these conditions for buprenorphine

content, content of the compound we ldentlfled as being

‘the main degradant, and total related degradation

products. The results for three batches of tablets
‘containing 0.216 mg buprenorphlne hydrochlorlde per tablet

are tabulated below. This converts to 0.2 mg
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"buprenorphine and the tables which follow quote the

buprenorphine level (i.e. 100% = 0.2 mg).

Buprenorphine Content (% Nominal)
at 25°C / 60% RH
Nominal = 0.2 mg/tablet

Gonthe) | 1 | 2 | 3 | 1 | 2 [ 3 _
98,5 | 98.0 | 99.5 | 98.5 | 99.5 | 99.0

95,0 | 94.0 | 96.0 | 97.0 | 98.0 | 97.5 _

92,5 | 93.5 | 94.0 | 97.5 | 98.0 | 98.5

~98.0 | 97.5 | 99.0 | 103.0 | 103.0 | 104.0 _

12 | 94.5 | 93.5 | 94.5 | 100.0 | 103.5 | 103.5 _
18 92,0 | 93.5 | 93.5 | 101.5 | 102.5 | 99.0 |
24 90.5 | 91.0 | 90.5 .I 101.5 | 103.0 | 101.5 |
89.0 | 88.5 [ 88.5 | 102.5 | 102.0 | 103.5

-

Buprenorphine Content (% Nominal)
at 40°C / 75% RH

Nominal = 0.2 mg/tablet

L] -

Time PVC/PVdC
Months) [ 1 [ 2 [ 3 | 1 | 2 | 3
565 | 980 | 995 | 98.5 | 99.5 | 99.0 _

—56.0 | 96.0 | 96.0 | 97.0 | 7.5 | 8.5 _

935 | 93.5 | 4.0 | 96.5 | 97.0 | 97.0 _

5.0 T 805 T o0.0 | er.0 | 6.8 [ 975

12 37.5 | 100.5
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The results for the tablets packed in the PVC/PVAC blister

pack show clear evidence of chemical deconiposition (or
oxidation) of the active ingredient, buprenorphine. There
is a clear time and {:emperaturé-dependent' decrease 1n
buprenorphine content upon storage. "Moreover, there are
cérreSponding time and temperature—dependent‘ingreases in-
the levels of the main degradant compound and of total ‘

buprenorphine-related degradation products.

The reéults for the tablets packedg in aluminium blisters
under nitrogen (jas do not demonstrate any clear evidence
of chemical decomposition (or oxidation) of the active
ingredient upon storage for 36 months at 25°C/60%RH or for
12 months' at 40°C/75%B‘H. Th’ére is no time or temperature-
dependent  decrease in buprenorphine content and no time or

temperéture-dependent increase . in levels of degradation

products.

Chemical decomposition of the active ingredient is clearly

shown.- in the tablets of the PVC/PVdC pack, but not in the
tablets of the Alu/N; pack.

The 'protection for chemical decomposition brovided by - the
present - invention means that there 1is no need‘ to add

undesirable ingredients such as chemical stabilisers or

- antioxidants to the formulation of the tablet in order to

imptove chemical stability.
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CLAIMS:
1. A water- and oxygen-occlusive blister pack enclosing

an lnert nitrogen atmosphere storing a medicinal tablet, the

pack comprising:

—
_—

foil 1s

(a) a breachable-by-tablet foil, wherein the

— —

about a 50 g/m° foil consisting of about a 12 pm thick layer of

p——

polyethylene terephthalate, about a 25 pm thick layer of

—

aluminum, and about a o0-8 g/n@ layer of polyvinyl

-

chloride/polyvinyl alcohol, wherein the layer of polyvinyl

chloride/polyvinyl alcohol is in proximity to (c);

(b) a water- and oxygen-occlusive wall in

communication with the breachable-by-tablet foil, wherein the

water- and oxygen-occlusive wall comprises a 10-40 pm thick

F

layer of an aliphatic polyamide laminated to a 30-00 pm thick

layer of aluminum or an alloy thereof, which 1s laminated to
a 40-80 um thick layer of polyvinyl chloride; and wherein the

polyvinyl chloride layer 1s 1n proximity to (c); and

(c) a tablet 1n an i1nert nitrogen atmosphere between

the foil (a) and the wall (b);

wherein the tablet contains buprenorphine or a salt

IH

or ester thereof and a mixture of anhydrous citric acid and

sodium citrate;

wherein the tablet does not contain either an

antioxidant or a chelating agent due to the water- and oxygen-

occlusive wall that protects the tablets from significant

chemical decomposition; and
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2 .

in claim 1, wherein the tablets comprise from 0.2 to 20 mg of

buprenorphine or a salt or ester thereof.

3.

CA 02690036 2015-07-27
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wherein the laminate protects the tablets from

"1lcant chemical decomposition.

A water- and oxygen-occlusive blister pack as claimed

g
-

A water- and oxygen-occlusilive bllister pack as claimed

i
_—

in claim 1, wherein each tablet thereof contains from 0.21 mg

—
-—

to 22 mg of buprenorphine hydrochloride.

4.

A water- and oxygen-occlusive blister pack as claimed

in claim 1, wherein the tablets include a monosaccharide or a

disaccharide or a mixture thereof.

in

1n

1n

in

9.

clailm

claim

claim

claim

ﬁ

A water- and oxygen-occlusive blister pack as claimed

1, wherein the tablets comprise lactose.

A water~ and oxygen-occlusive blister pack as claimed

1, wherein the tablets comprise mannitol.

A water- and oxygen-occluslive blister pack as claimed

1, wherelin the tablets comprise a dlsintegrant.

A water- and oxygen-occlusive blister pack as claimed

1, wherein the tablets comprise magnesium stearate.,

A water- and oxygen-occlusive blister pack as claimed

in claim 1, wherein the tablets have a use-by date at least 18

months aj

"ter thelir packing under an 1lnert nitrogen atmosphere

into the water- and oxygen-occlusilve pack.
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