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A PHARMACEUTICAL PACK AND A PACKAGED
PHARMACEUTICAL PRODUCT

DESCRIPTION

The present invention relates to pharmaceutical packs
and to packaged pharmaceutical products. In
particular, the present invention relates to enema
(rectal) packs, delivery nozzles therefor and to

10 packaged pharmaceutical products which include at least
one readily oxidizable component. 'l‘he invention also
relates to a method of packaging a phamaceutical
compogition, which includes a readi_ly oxidizable
component. .

15
Collapsible tubes have been in use for many years for
storing and dispensing creams, jellies or pastes, such
as dental, sﬁaving and hair dressing creams,
pharmaceutical preparations, food mixtures and similar

20 flowable products. Common types of collapsible tubes
include those having flexible sheet metal. walls, formed
from aluminium, zinc or lead, and those formed from |
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5 DESCRI PTI ON The present invention relates to

enefma packs. particular, the invention relates to enena (rectal) .

packs, contai n| n %r maceut i cal products which include 10 gcl/egsi/ofas

readi |y oxi dVeH% Qg nponent.. The invention also relates to a net hod

of packaging a '
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moulded, or extruded thermoplastic resin materials,
such as polyethylene and polypropylene.

Some metal tubes are integrally formed and comprise a

5 rigid head member, defining a discharge nozzle, and a
flexible tubular body, which extends from the head
member and which is sealed by crimping, at the other
end from the he_ad. Other, génerally larger, metal °
tubes have a similar rigid head member, crimped to a

10 ‘flexible tubular bociy. The tubular body can be formed
by extrusion or from a generally rectangular sheet of
metal rolled into a tube. In the latter case the
tubular body is held together by a lengthwise extendinq
crimped seam. As with integrally formed tubes, the end

15 of the tubular body remocte from the head member is

sealed by crimping.

Since all metal tubes include at least one crimped

seam, atmospheric ox'ygen can gain access, via the seam,
20 to a product stored within the tube and cause any

easily oxidizable component of the product to become

degraded. Also, many flowable products cam react with,

or corrode the metals generally used in the manufacture !
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phafnaceutical conposition, which includes a readily oxi di zabl e

conponent . 15 Col | apsi bl e tubes have been in use for many years for
storing and giosR2eyssg creans, jellies or pastes, such asPCB/GBI2/00142
shaving and hair dressing creans, phar maceut i cal preparations,,food.

m xtures and sim | ar
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¢ of coilapsible tubes, However, an advantage of | metal
tubes in some applications is that because they are

non-resilient and do not spring back into shape after
. squeezing, they can be more convenient in use than

S tubes formed from plastic resin materials, which will

regain their shape after squeezing.

Metal tubes which are internally lined with a phenolic
resin and which have a latex rubber sealant in their

10 crimped seams are commercially available. However,
during £filling, the phenolic resin is vulnerable to
being scratched and penetrated and the latex is
susceptible to chemical attack.

15 It is particularly important that a pharmaceutical
product should not be degraded in any way by oxidation,
or by reacting with a packaging material. Accordingly,
tubes formed from bare metals are only used to éackage
subsﬁantially stable pharmaceutical products, which are

20 not easily oxidized and which do not react on contact

" with metallic surfaces.

This Sheet Has Been Replaced

- WA




fIbWab‘t"E“pT‘O‘dUCts. Common types of collapsible tubes 20 include those

havi ng fl exi ble sheet netal walls, forned fromalum nium zinc or |ead,
and those forued from | PCT/GB92/00142

If a reactive pharmaceutical product is to be packed in
a collapsible tube, the type of tube employed is
generally one formed from a moulded, or extruded
themoplastic resin material. Such tubes do not have

5 crimped seams, or other potentially leaky seals, are
substantially inert and, therefore, are substantially
immune to chemical attack. The form of such tubes is
similar to those manufactured from metal, in that they
generally comprise a tubular body extending from a head

10 member which defines a di.scharge nozzle. The opposite
endofﬂletubularbodyfromthedischargemzzle is
usually sealed, after the tube has been filled with
product, by crimping and the application of heat.

15 A conventional enema pack comprises a reservoir for an
enema material, with a tubular delivery nozzle
dimensioned for deliverying the enema material from the
re#ervpi.rintothe:actum. One known form of enema
pack comprises a thermoplastic resin tube, manufactured

20 with a thin walled body and head member so as to be
sufficiently soft and flexible for dispensing the enema
material, with an elongated discharge nozzle providing
a suitably dimensioned tubular delivery nozzle. Another !

This Sheet Has Been Reﬂlaced '
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or extruded thernoplastic resin materials,

such as pol yethyl ene and pol ypropyl ene. Sanme netal _t
integrally fypoogd2788d conprise a : ' PéW&ﬁﬁBﬁn
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15

20
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type of enema pack comprises a bag, which is integrally
formed with an elongate tubular delivery nozzle from a
soft flexible plastic resin material.

However, the vialls,of both types of enema pack and
those of thermoplastic resin tubes are not completely

| leak proof. For example, water can permeate through

the walls of a bag type enema pack sufficiently to
cansé_ the concentration of an agueous enema stored in

the pack to change, thereby limiting the shelf life of
such a product. Moreover, the amount of oxygen which

.can permeate through the material forming the walls of

a plastic resin tube, or of either type of enema pack,
is sufficient to oxidize and degrade certain readily

oxidizable pharmaceutical products.

An example of such a readily oxidizable pharmaceutical
product is 5 amino salisylic acid (5 ASA), which is
useful in the topical treatment of ulcerative colitis,
Chrones disease and other inflammatory bowel diseases.
Indeed, 5 ASA is so readily oxidizable that it is
extremely difficult to formulate.

Sheet Has Been RT‘aced .
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5 rrgrd nead nenber, defining a discharge nozzle, and a

fl exi bl e tubul ar body, which-extends fromthe head - menber and
which is sew&y@c[ gri hpi ng, at the other - end from perrGEee/M0142

O her, gene 5rger, nmet al tubes have a simlar rigid heat
menber, crinped to a 10 fl exi bl e tubul ar body. The tubul ar body can ‘be-
for med by extrusion or froma generally rectangul ar sheet of

netal rolled into a tube. In the latter case the

- -

A most effective and convenient method of administering
this drug is as a rectal enema. However, suitable
formulations of 5 ASA cannot be stored under normal
conditions in conventional enema packs, because oxygen

5 will penetrate the walls of such a pack and, within a
short period, cause the 5 ASA to become sufficiently
oxidized to be unusable. Up until the advent of the
present invention, this problem has been overcome by
individually sealing conventional bag type enema packs,

10 each filled with a 5 ASA composition, within nitrogen
filled aluminium foil containers. An example of such a
product is that available from Ferring Phamacguticals
Ltd, of Feltham, England, under the name PENTASA. |
Needless to say, this form of packaging is both

15 inconvenienﬁ and expensive.

Modified metal tubes could not be considered for use as
enemapackss.i.nceth.eirwalls are rigid and cannot be
sufficiently easily squeezed, for their contemts to be

20  completely expelled into the rectum without difficulty,
or causing discomfort to the patient.

This Sheet Has Been Reilaced




fubultar body is held together by a | engthw se extending crinped
seam As with integrally foaned tubes, the end 15 of the tbular body
remote fronkigW/39s menber is seal ed by crinping. PCT/GB92/00Bi2nce

all nmetal tubes Include at |east one crinped seam atnospheric
oxygen can gain access, via the seam
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¢ Collapsible tubes comprising a hgad portion, formed
from a plastic resin material, moulded directly onto a
laminated plastics-metal foiled tubular body, have been
brought into widespread use for storiﬁg and dispensing
5 dentifrices (tooth paste), other cosmetics and like
flowable products. The laminated body of such a tube |
generally comprise§ at least one thin metal (preferably
aluminium) layer sandwiched between two layers of
plastic resin material, which is preferably
10 polypropylene, polyethylene, or polyvinylchloride. Thg
end of the tubular body remote from the head is sealed,
after the tube has been filled, by crimping and heat
welding the contacting plastic layers. Examples of such
laminated tubes are described in U.S. Patents Nos.
15 3260410, 3260411 and 3227319. |

Tubes of this latter type were developed in oxder to
enjoy the virtues of metal tubes and in oxder to carry
complex and often multi-coloured designs on their

20 exterior surfaces + which could not be successfully
formed or retained on metal tubes. This latter feature
is of a particular advantage in the packaging of

-
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cosmetic products and dentifrices where the appearance

of the packed product is important.

According to a first aspect of the present invention,
there is provided an enema pack comprising a
collapsible reservoir and delivery nozzle means
arranged for conveying matter from the reservoir into a
body cavity, characteri_sed. in that the reservoir
comprises a tube having a thermoplastic head portion,
defining an opening into the delivery nozzle means, and
a collapsible tubular body comprising a layer of metal
foil sandwiched between external and internal layers of
plastic resin material. '

An a&vantaga of an enema .pack in accordance with this
aspect of the present invention is that, when filled
with a readily oxidizable pharmaceutical product, such
as a 5 ASA composition, or with a composition including -
a leachable component, it can be stored for long

periods » Without the need for any additional packaging,
or other 'special precautions. Accordingly, by

employing enema pnck.a of the present invention, the
expensive and inconvenient double layer packages, which '

This Sheet Has Been Re epla
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-3- - of collapsible tubes. However, an advantage of netal

- tubes in sane applications is that because they are non-resilient
and do not gBidaf@7éRCck into shape after squeezi ng, tHRGT/GB92/9814%0r
convenient 1nuse than 5 tubes fornmed fromplastic resin material s,

which will
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. have been employed up to date in conjunction with
readily oxidizable pharmaceutical products, can be

dispensed with.

5 Moreover, is was surprising that the collapsible
‘reservoir could take the form of a collapsible tube as
defined, since known collapsible tubes of similar
constructions were developed to replace metal tubes

- and, accordingly, had been considered insufficiently

10 flexible for use in an enema pack.

In an embodiment, the delivery nozzle means comprises
salf-sﬁpporting tubé means arranged for detachable
engagement with a discharge nozzle means defined about

15 the opening in the head porticn of the collapsible
tube. Alternatively, the delivery nozzle means can
comprise self-supporting tube means integrally foxmed
with the head portion of the tube. The term
*self-supporting® is used herein to define a tube

20  which, in use, -does not collapse to any significant

extent.

‘Fhis Sheet Has Been Reﬂlaced
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regaiT tneir snape after squeezi ng. Met al tubes which are
internally lined wwth a phenolic resin and which have a | atex rubber

sealant in ' cri nped seés are commercially avai | ap¢/cRISYRYS -
during fill Wé?i’tl#%sphenol ic resinis vulnerable to bglbgg scra;"?hed
attack. - 15

and penetrated and the latex is susceptible to chem cal
It is particularly inportant that a pharnaeuti cal product shoul d not

be degraded in any way by oxidation,
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According to a second aspect 6f the present invention
there is provided a packaged pharmaceutical product,
comprising a flowable pharmaceutical composition,
including a readily oxidizable component, retained

5 within a collapsible tube, wherein the tube has a
thermoplastic head portion, defining discharge nozzle
means, and a collapsible tubular body comprising a
layer of metal foil sandwiched between external and
internal layers of plastic resin material. Preferably,

10 the packaged pharmaceutical product further comprises
delivery nozzle means arranged for conveying the
pharmaceutical composition from the collapsible tube

into a body cavity.

15 In an embodiment the delivery nozzle means comprises
self-supporting tube means arranged for detachable
engagement with the discharge nozzle means.
Alternatively, the delivery nozzle means can be formed
as an integral extension of the discharge nozzle means.

20 ’

In embodiments of either the first or the second aspect
of the invention, the discharge nozzle means and/or the
delivery nozzle means is formed with a sealed opening

This Sheet Has Been Reﬁaced
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or by reacting with a.packaging material. Accordingly, t ubes forned

frombare netals are only used to package substantially stable
phar maceut i ogb 9pr1ayssct s, which are 20 not easily oxidi zed RGIGRAZ/OM430
not react on contact - with netallic surfaces.

‘- 1ll -

‘ - and is arranged so that the seal can be removed by
cutting or piercing. Preferably, the discharge nozzle
means is provided with means for engaging the delivery

. noi:zle mearis, or a cap or other sealing means for the

5 nozzle opening.

The packaged pharmaceutical product can be supplied
with such a cap and the discharge nozzle opening can be
provided with a removable, or pierceable foil,

10 preferably metal foll seal . The delivery nogzzle means
can be supplied detached from the collapsible
reservoir, to be installed on the resexvoir prior to

15 Optionally, a metal layer can be included in the
thexmoplastic head, however this has been found to be
unnecessary in most cases and, theu:eforé, is not

preferred.

20 An advantage of all embodiments of the second aspect of
the present invention is that t.he collapsible tube
provides an effective barrier to the ingress of oxygen,
preventing oxidizing damage to the pharmaceutical }

This Sheet Has Been Reiilac
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a col |l apsi bl e tube, the type of tube enployed is general ly one
formed fromg zrrlll)%lsged or extruded PCT/GB92/00142
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composition, while being sufficiently flexible for use

as a dispensing means for a rectal enema.

chordi.ng to a third aspect of the present invention,

5 there is provided an enema delivery nozzle, for
éonveying matter from a reservoir into a body cavity,
characterised by comprising means for releasably
engaging a reservoir, so that matter expelled from the
reservoir is passed along the enema delivery nozzle for

10 delivery into a body cavity. Preferably, the enema
delivery nozzle is arranged for engaging a discharge
nozzle means of a collapsible reservoir in the farm of
a collapsible tube having a thermoplastic head portion,
defining the discharge nozzle means, and a collapsible

15 tubular body comprising a layer of metal foil
sandwiched between external and internal layers of
plastic resin material.

In an embodiment, the enema delivery nozzle is arranged

20 for screw threaded engagement with a threaded discharge
nozzle means. Preferably, the enema delivery nozzle is
formed from a plastic resin material and includes an

elongate self~-supporting tubular portion.
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t hernmopl astic resin material. Such tubes do not have 5 cri nped
seans, or other potentially |eaky seals, are subtantially insert
and, subst angbah/1g7ss i mmune to chenical attack. The f RGH/6BI2/00142
tubes is simlar to those manufactured frommnetal, in that they
generally conprise a tubular body extending froma head 10 menber
whi ch defines a discharge nozzle. The opposite

-13 -
' In a fourth aspect of this inveﬁtion, a pharmaceutical
pack comprises a packaged pharmaceutical product, in
accordance with the second aspect of the inventidn, in
combination with an enema delivery nozzle, in |
S accordance with the third aspect of the invention.

In a further aspect, the invention provides the use of
a collapsible tube having a thermoplastic head portion,
dafining discharge nézzla' means, and a collapsible
10 tubular body cdmprising a layer of metal foil
' sandwiched between external and internal layers of
plastic resin mateiial, as a collapsible re’sgrvoi: for

an enema pack.

15 In a most preferred embodiment of the invention, a
composition nwluding 5 ASA is stored in the enema pack
or collapsible tube of the present invention.

In a still further aspect, the present invention

20 relates to a method of pacl;aging a flowable
pharmaceutical coméosition, i.ncluding a readily
oxidizable component, comprising filling a collapsible
tube with said composition, wherein the tube has a |

This Sheet Has Been Reﬂlaced




end ef—the—ttbtar body fromthe di sch'arge nozzle is usual ly

seal ed, after the tube has been filled with product, by cri rrpl ng
and the application of heat. 15 A conventional enema pa‘g&. fﬁs a
reservoir f w0 92412758 enema material, with a tubular delivery nozz

di mensi oned for deliverying the enema material fromthe resevoir

into the rectum One known form of enenm

- 14 -
thermoplastic head portion, defining discharge nozzle
means, and a collapsible tubular body comprising a
layer of metal foil sandwiched between an external
layer and the internal layer of plastic resin

5 material. The collapsible tube can form a part of an
enema pack in accordance with the first aspect of the

invention.

In prefer;ed embodiments O{E all aspects of the

10 | invention, the enema delivery nozzle is arranged for
conveying matter from a reservoir into the rectum or
the colon. Also, the internal layer, the head portion
and, preferably, other plastic resin layers of the tube,
together vith the enema delivery nozzle are formed from

15 a plastic resin material selected so as to be

| substantially inert, in the sense that it will not

undergo anysignificant chemical interaction with a
pharmaceutical composition stored within the tube , or
passed along the enema nozzle, under normal conditions

20 of use.

-
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f)ack cofrp‘ri ses a thernoplastic resin tube, manufactured 20 with a thin

wal | ed body and head nenber so as to be sufficiently soft and

flexible fo ? §i ng the enem material, with an el POFacBI/00142

di scharge nozzl'e prOV|ding a suitably dinensioned tubular delivery

nozzl e. Anot her '
-15 =

! Collapsible tubes suitable for use in certain
embodiments of the éresent': invention include those
-~ described in U.S. Patent Nos. 3260410, 3260411, 2440339
and British Patent Application Nos. 2151984, 2151985,
5 2151986 and 2168926. Tubes of this type are available
from Betts Tubes of Colchester, Essex; Hydroaluminium
(Tubefabrikken a.s.) of Norway and; Cobal of France.

Specific embodiments of the present invention will now
10 - be described with r_eference to the accompanying

drawings, wherein:-

Figure 1 is a section through a collapsible tube, for

use in the practice of the present invention;

Figure 2 is a section through an enema delivery tube
15 and; |

Figure 3 is a section through an enema pack.

Referring, firstly, to Figure 1; a tube 1 has a
flexible walled tubular body 2 extending from a head
20 portion 3. The head portion 3 is moulded from a
thermoplastics material and the body 2 is sealed
thereto by the application of heat and pressure. The
head portion 3 defines a reduced diameter discharge

o

. 1]




t);peo-f-—e-ne-nﬁa—-paaecorrprisesabag, which is integrally formed with
an el ongate tubul ar delivery nozzle froma
WO 92/12758 . PCT/GB92/00142
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nozzle 4 which is provided with external threads 5. An
internally threaded cap 6 is dimensioned to be screw
threadably. engaged upon said external threads 5 and to
thexreby come into sealing engagement with the discharge

5 nozzle 4. The wall of the body 2 comprises an internal
layer 8, an intermediate layer 9 and an external la}er
10. The intermediate layer 9 is formed f.:om aluminium
and the internal and external layers 8 and 10 are
formed from a thermoplastic material. The tube body 2

10 is closed permanently by crimping and heat sealing
along the end 7, cpposite the head portion 3, after a
product has been introduced into the body through the
other end 7. The praferred thermoplastic material used
in forming the tube 1, is polyethylene. The internal

15 and external layers 8 and 10 of the tubular body 2 are
each about 0.15 mm thick and the intermediate layer is
about 0.05 ms thick, giving an overall wall thickness
of about 0.35.mm.

20 An enema delivery nozzlé 11, see Figure 2, comprises a
marginally tapered tubular portion 12 defining an
outlet 13 and extending between the outlet 13 and a
collar 14. The collar 14 has greater internal and

This Sheet Has Been R
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sof t erX|bIe plastic.resin material. 5 However, the walls of both
types of enema pack and those of t hernopl astic resin tubes are not
conpl etel y wop92/12788 eak pzoof. For exanple, water can per medRE/GRIMIGH2
the walls of a bag type enema pack sufficiently to cause the
concentration of an aqueous enema stored in 10 t he pack to change,
~thereby limting the shelf life of

-17 -

¢ external diameters than the tubular portion 12 and is
joined to the tubular portion 12 by an annular step 15.
An annular ridge lé is formed on the internal surface
of the step 15, around the opening of the tubular

5 portion 12, and the internal surface of the collar 14

| is provided with a screw thread 17, dimensioned and

arranged for screw threaded engagement upon the
external threads 5 on the discharge nozzle 4 of the
tube 1.

10
In use the collar 14 should be screwed tightly onto the
discharge nozzle 4 of the tube 1, until the annular
ridge 16 comes into abut.ment with the nozzle 4, sealing
the tube 1 to the enema delivery nozzle 11. The

15 contents of the tube 1 can then be expelled into the
enema delivery nozzle 11 and out through the outlet 13.

Figure 3 shows an alternative enema pack 20, in which
the enema delivery nozzle 1l is in the form of an

20 integral extension to the discharge nozzle (shown at 4
in Figure 1) of the tube 1. The same reference
numerals, which were employed to identify components in
Figures 1 and 2, are used to identify the corresponding '

Sheet Has Been RTlaced
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such a product. Moreover, the amount of oxygen which can perrreaté
though the material formng the walls of a plastic resin tube, or

of either type of enema pack, is sufficient to oxidiz rade
certain reao\pr?z’@?ﬁs oxi di zabl e pharnaceutical products. q’_&p&"&?&ﬂﬁz
product is 5

exanpl e of such a readily oxidi zabl e pharmaceuti cal
am no salisylic acid (5 ASA), which is useful in the topical

treatment of ulcerative colitis,

- 18 -
components in the enema pack 20. As a result of being
integrally fomed} the enema pack 20 does not have any
screw threads 5, annular ridge 16 or internal threads
in the collar 14. The collar 14 takes the place of the

.- discharge nozzle 4.

In a preferred embodiment, the p;:oduct supplied in the

tube 1 is a gel comprising 5 ASA in admixture with

suitable pharmaceutical excipients. A suitable gel .
10 composition comprises the followihg ingredients:

INGREDIENT PERCENTAGE FUNCTION
MESALAZINE (SASA)  6.67% w/w Active Agent
15 Disodium edetate 0.1% w/w Sequesting agent
‘Sodium acetate 0.82% w/w Buffering agent
Sodium metabisulphate 0.50% w/w Antioxidant/
| preservative
Hydroxy ethyl cellulose 1.20% w/w Thickening agent
20 Glacial acetic acid gq.s. . Buffering agent
Purified water to 100%
|
| | . This Sheet Has Been Replaced
- R




20 Chrones di sease.and ot her ihflarrmatory bowel di seases.
Indeed, 5 ASA is so readily oxidizable that it is extrenely

difficult tqyd9osApisate. PCT/GB92/00142

-1 -
5 ASA is available from Schering AG, of Mullerstrasse
170~171 D-1000 Berlin 65, Federal Republic of Germany,
under the Trade Mark MESALASINE.

5 Example 1
Preparation of a 5 ASA gel composition.

A batch of 300 litres is produced from the following

ingredients:
10
. MESALAZINE ' 20kg
Disodium edetate - 0.3kg
15 Sodium acetate 2.46kg
Sodium metabisulphite 1.50kg
Hydroxy ethyl cellu]_.osé 3.60kg
Acetic acid (glacial) ~ q.8.
Purified water to 3001
20

To provide 5000 dose units.

-
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- 6- A nost effective and convéenient nmethod of adm nistering

this drug is as a rectal enema. However, suitable formul ati ons of
5 ASA cann ed under nor mal conditions in CceEeakIDDF42
enema packg","o%gé@hge oxygen

-20 -

The process is carried out in a vessel which has been
pre-prepared with nitrogen and under a nitrogen blanket
throughout. The disodium edetate and the sodium
acetate are dissolved in the purified water, at a

5 temperature of 35-40°C, and the pH of the resulting
solution is adjusted to 4.8 with the addition of
glacial acetic acid. The solution lis_ then warmed to
40-45°C, the hydroxy ethyl cellulose is added and
the resulting mixture is allowed to gel. The

10 MESAIAZINE is then added and the gel is blended until
uniform. The gel is then filled into 5000 tubes of
either of the types previously_ described, in 60 mi

aliquots.

This Sheet Has Been Replaced

. - TS Erm




5. - wll penetrate the walls of such a pack and, within a short
peri od, cause the-5 ASA to becone sufficiently oxi di zed to be .
unusabl e. Upywipbifzisee advent of the present inventi oRCT{GB¥/00142
pr obl em has been over cone by individually sealing conventional bag
type enema packs, 10 each filled with a 5 ASA conposition, within
nitrogen filled alumniumfoil containers. An exanple of such a

product is that available from Ferring Pharnaceuti CM

| VALON A L
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" CLAIMS

1. An enema pack comprising a collapsible reservoir
and delivery nozzle means arranged for conveying matter
5 from the reservoir into a body cavity, characterised
in that the reservoir comprises a tube having a '
thermoplastic head portion, defining an opening into
the delivery nozzle means, and a collapsible tubular
body comprising a layer of metal foil sandwiched
10 between external arid internal layers of plastic resin

material.

2. An enema pack, as claimed in claim 1, wherein the
delivery nozzle means comprises self-supporting tube

1S means arranged for detachable engagement with a
discharge nozzle.'mea.ns defined about the opening in the
head portion of the tube. |

3. An ensma pack, as claimed in claim 1, wherein the

20 delivery nozzle means comprisas self-snpporl:ing tube
means integrally formed with the head portion of the

tube.

/
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Ltd, ©OTF Fertham Engl and, under the name PENTASA Needl ess to say,
this formof packaging is both 15 I nconveni ent and expensi ve.

Modi fied netal tubes could not be considered for use as cks
since their WRI¥R7§8 e rigid and cannot be sufficientl 905’3&%%
squeezed, for their contents to be 20 conpletely expelled into the

rectumw thout difficulty,
WA
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" 4. An enema pack, as cla.i.m_ad in any of claims 1-3,
wherein the discharge nozzle means and/or the delivery
nozzle means is formed with a sealed opening and is
amngedsothattheseal can be removed by cutting or

5 piercing.

5. 2an enema pack, a;claimedinclaimsz and 4,

wherein the discharge nozzle means is provided with

means for engaging the delivery nozzle means, or a cap
10 or other removable sealing means. ’

6. An enema pack as claimed in any of claims 1-5,
vherein the delivery nozzle means is arranged for
conveying matter from the reservoir into the rectum or

15 colon.

7. A packaged pharmaceutical product, comprising a
flowable pharmaceutical composition, including a
. readily oxidizable componenﬁ, retained within a
20  collapsible tube, wherein the tube has a thermoplastic
' ‘head portion, defining discharge nozzle means, and a
collapsible tubular body comprising a layer of metal

_—_—
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or causing disconfort to the patient.

- 7 -
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foil sandwiched between external and internal layers of

‘plastic resin material.

8. A packaged pharmaceutical product, as claimed in
5 claim 7, further comprising delivery nozzle means

arranged for conveying'the pharmaceutical composition
| from the collapsible tube into a body cavity.

9. A packaged pharmaceutical product, as claimed in
10 claim 8, wherein the delivery nogzle means comprises

self-supporting tube means arranged for detachable

engagement with the. discharge nogzle means.

10. A packaged pharmaceutical product, as claimed in

15 claim 8, wherein the delivery nozzle means comprises
self-supporting tube means and is formed as an integral
extension of the discharge nozzle means.

11. A packaged pharmaceutical product, as claimed in
20  any of claims 7-10, wherein the discharge nozzle means

and/oi' the delivery nozzle means is formed with a

sealed opening and is a::axiged so that the seal can be

removed by cutting or piercing. }

. i




Collap5|ble tubes conprising a head portion, forned froma plastic resin
material, rmoulded directly onto a 5 lanminated plastics-metal foiled

t ubul ar bod O%ﬁ‘ﬁ?een brought into w despread use for sp Fi‘)dhbz?db‘i'v

di spensi ng rices (tooth paste), other cosnetics and
fl owabl e products. The | am nated body of such a tube
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12. A packaged pharmaceutical product, as claimed in
any of claims 7-11, wherein the discharge nozzle means
is provided with means for engaging a delivery nozzle
means, or a cap or other removable sealing means.

13, A packaged pharmaceutical product, as claimed in
any of claims 7-12, wherein the discharge nozzle means
is provided with a removable, or piercable foil seal.

10 14. A packaged pharmaceutical product, as claimed in
any of claims 8-13, wherein the delivery nozzle means
is arranged for comveying the pharmaceutical
composition into the rectum or colon.

15 15. An enema delivery nozzle for conveying matter from
a reservoir into a body cavity, characterised by
comprising means for releasably engaging a reservoir,
so that matter expelled from the reservoir is passed
along the enema delivery nozzle for delivery into a

20 body cavity.

—_—
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‘general ly conprises at |east one thin netal (preferably 10 al um nium

| ayer sandwi ched between two 1ayers of plastic resin material, which is
preferably wo @i opyl ene, pol yet hyl ene, or pol yvi nyl chl or POB/GBIRA0142 end
of the tubular body remote fromthe head is seal ed, after the tube has
been filled, by crinping and heat 15 meldlng t he contacting plastic
| ayers. Exarrpl es of such -
T G
! 16. An enema delivery nozzle, as claimed in claim 15,

characterised by being arranged for engaging a
discharge nozzle means of a collapsible reservoir in
the form of a collapsible tube having a thermoplastic

S head portion, defining the discharge nozzle means, and
a collapsible tubular body comprising a layer o.f metal
foil sandwiched betwaan external and i.nte:mai layers of
plastic resin material. |

10 17. An enema delivery nozzle, as claimed in claim 15 or
16, arranged for screw threaded engagement with a
threaded discharge nozzle means.

18. An enema delivery nozzle, as claimed in any of
15 claims 15-17, formed from a plastic resin material and
including an elongaie self-supporting tubular portion.

19. 2n enema delivery nozzle, as claimed in any of
claims 15-18, arranged for conveying matter from a
20 reservoir into the rectum or colon. |

_—
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| ami n@TET TUPEs are described in U 'S. Patents Nos. 3260410, 3260411 and
3227319 and Eur opean Pat ent Application No. 0130239. 20 Tubes of this
| atter type were devel oped in order to enj oy the virtues pgd/cidy 41bes
and in or deVQ 82321y conpl ex and often multi-col oured designs gdr?léh_ei r

exterior surfaces, which could not be successfully
I —
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20. A pharmaceutical pack comprising a packaged
pharmaceutical product, as claimed in any of claims 7-9
and 11-14, in combination with an enema delivery
nozzle, as claimed in any of claims 15-19.

21, Use of a colhpéible tube having a themoplastic
head portion, defining discharge nozzle means, and a
collapsible tubular body comprising a layer of metal
foil sandwiched between external and internal layers of
10 plastic resin matetm, as a collapsible reservoir for

an enema pack.

22. A packaged phamace_utical product, or a
pharmaceutical pack, as claimed in any of claims 7-14

15 or 20, wherein a composition including 5 ASA is stored
within the collapsible tube.

23. A method of packaging a flowable pharmaceutical
composition, including a readily oxidizable component,
20 comprising filling a collapsible tube with said
composition, wherein the tube has a thermoplastic head
portion, defining discharge nozzle means, and a
- collapsible tubular body comprising a layer of metal

I —————
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Fformed or retained on nmetal tubes. This latter feature 25 is of a
particul ar advantage in the packagi ng of

WO 92/12758 PCT/GB92/00142

A

foil sandwiched between internal and external layers of

- 27 -

plastic resin material.

This Sheet Has Been Rerlaced




::osrrétic"'products and dentifrices where the appearance of the
packed product in inmportant—————___ According to a first aspect of the

present i nvewo m412758 5 Thistﬂgert% is provided an enema pack PGHGHEI2I00I42
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col | @psi bl e reservoir and delivery nozzle neans arranged for
conveying matter fromthe reservoir into a body cavity,
characteri sed that the reservoir conprises a tube having a

t heropl astic head portion, 10 defining an opening into the delivery.
nozzl e neans, and a col | apsi bl e tubul ar body conprising a layer of
net al foil sandw ched between external and internal |ayers of

plastic resin material .
is Sheet Has Been Replaced
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A PHARMACEUTICAL PACK AND A PACKAGED

PHARMACEUTICAL PRODUCT REPLACEMENT SHEET
12 MAR 1997
DESCRIPTION

The present invention relates to pharmaceutical packs
and to packaged pharmaceutical products. In
particular, the present invention relates to enema
(rectal) packs, delivery nozzles therefor and to

10 packaged pharmaceutical products which include at least
one readily oxidizable component. The invention also
relates to a method of packaging a pharmaceutical
composition, which includes a readily oxidiiable

component.
15 _ ,
Collapsible tubes have been in use for many years for
storing and dispemsing creams, jellies or pastes, such
as dental, shaving and hair dressing creams,
pharmaceutical preparations, food mixtures and similar
20 flowable products. Common types of collapsible tubes
include those having flexible sheet metal walls, formed
from aluminium, zinc.;r lead, and those formed from

REPLACED SHEETS SG | " REPLACEMBNT SHEETS SG

|ZrDescupt10n : paged ..L.... to paged ..?....
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15 " An advant age of an enema pack in accordance with this aspect

of the present invention is that, when filled wth a readily

oxdi zabl e pharmaceutical product, such as a 5 ASA conposition, or

wi th a conposition including . a | eachabl e conponent, it can be stored
for long 20 periods, wthout the need for any addit pefet—packagrmn

or other special precautions. Accordingly, by enp o@ﬂﬂéﬁﬂﬂawgﬁﬁggks
of the present invention, the

- 12 MAR 1997
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moulded, or extruded thermoplastic resin materials,
such as polyethylene and polypropylene.

Some metal tubes are 1ntegma11y formed and comprise a

5 . rigid head member, defining a discharge nozzle, and a
flexible tubular body, which extends from the head
member and which is sealed by crimping, at the other
end from the head. Other, generally larger, metal
tubes have a similar rigid head member, crimped to a

10 flexible tubular body. The tubular body can be formed
by extrusion or from a generally rectangular sheet of
metal rolled into a tube. In the latter case the
tubular body is held together by a lengthwise extending
crimped seam. As with integrally formed tubes, the end

15 of the tubular body remote from the head member.is
sealed by crimping.

Since all metal tubes include at least one crimped
seam, atmospheric ox&gen can gain access, via the seam,
20 to a product stored within the tube and cause any
| easily oxidizable component of the product to become
degraded. Also, many flowable products can react with,
or corrode the meials generally used in the manufacture

This Sheet Has Been Reﬂlaced




expersi ve and i nconveni ent doubl e | ayer packages, which

~
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of collapsible tubes. However, an advantage of metal
tubes in some applicatiom is that because they are
non-resilient and do not spring back into shape after
squeezing, they can be more convenient in use than

5 tubes formed from plastic resin materials, which will

| regain their shape after squeezing.

Metal tubes which are internally lined with a phenolic
resin and which have a latex rubber sealant in their

10 crimped seams are commercially available. However,
during filling, the phenolic res.i.n is vulnerable to
being scratched and paenetrated and the latex is
susceptible to chemical attack.

15 It is particularly important that a pharmaceutical
product should not be degraded in any way by oxidation,
or by reacting with a packaging material. Accordingly,
tubes formed from bare metals are only used to package
substantially stable ph.amceutica.l products, which are

20 not easily oxidized and which do not react on contact

with metallic surfaces.
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-9- ; have been enployed up to date in conjunction with

readi |y oxidi zabl e pharnaceutical products, can be di spensed wi th.
5 Moreover, is was surprising that the collapsible reservoir
could take the formof a collapsible tube as -
' REPLAGEMENT SHEET
12 MAR 1997
-4 -

If a reactive pharmaceutical product is to be packed in
a collapsible tube, the type of tube employed is
generally one formed from a moulded, or extruded
thermoplastic resin material. Such tubes do not have
5  crimped seams, or other potentially leaky seals, are
| substantially inert and, therefore, are substantially
immune to chemical attack. The form of such tubes is
similar to those manufactured from metal, in that they
generally comprise a tubular body extending from a head
10 member which defines a discharge nozzle. The opposite
end of the tubular body from the discharge nozzle is
usually sealed, after the tube has been filled with
product, by crimping and the application of heat.

15 A conventional enema pack comprises a reservoir for an
enema material, with a tubular delivery nozzle
dimensioned for deliverying the enema material from the
reservoir into the rectum. One known form of enema
pack comp:rﬁises a themplistic resin tube, manufactured

20 with a .thin walled body and head member so as to be
sufficiently soft and flexible for .dispensing the enema
material, with an elongated discharge nozzle providing
a suitably dimensioned tubular delivery nozzle. Another

This Sheet Has Been RTlaced




defin%d, since known col | apsi bl e tubes of simlar _ constructions were
devel oped to replace netal tubes . and, accordingly, had been
considered insufficiently 10 flexible for use in an enema pack.

In an enbodi ment, the delivery nozzle nmeans conprises

sel f-supporting tube neans arranged for detachable \2N tih a
di scharge nozzl e neans defined about 15 t he openi np Rﬁ?l—ﬁaé‘xﬁ@;gh tli on

of the coll apsible

12 MAR 1997

-5
type of enema pack comprises a bag, which is integrally
formed with an elongate tubular delivery nozzle from a

soft flexible plasﬁic resin material.

S However, the walls of both types of enema pack and
those of thermoplastic resin tubes are not completely
leak proof. For example, water can permeate through
the walls of a bag type enema pack sufficiently to
cause the concentration of an aqueous enema stored in

10 the pack to change, thereby limiting the shelf life of
such a product. Moreover, the amount of oxygen which
can permeate through the material forming the walls of
a plastic resin fube, or of either type of enema pack,
is sufficient to oxidize and degrade certain readily

15 oxidizable pharmaceutical products.

An example of such a readily oxidizable pharmaceutical
product is 5 amino salisylic acid (5 ASA), which is
useful in the topical treatment of ulcerative colitis,
20 Chrones disease and other inflammatory bowel diseases.
Indeed, 5 ASA is so readily oxidizable that it is

extremely difficult to formulate.

- This Sheet Has Been Re
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“Al ternativel y, the delivery nozzle means can conpri se

t ube.
sel f-supporting tube neans integrally formed with the head portion
of the tube. The term "sel f-supporting” is used herein to define a
tube 20 whi ch, in use, does not collapse to any significant
REPLACEMENT SHEET
12 MAR 1997
-6 -

A most effective and convenient method of administering
this drug is as a rectal enema. However, suitable
formulations of 5 ASA cannot be stored under normal
conditions in conventional enema packs, because oxygen
5  will penetrate the walls of such a pack and, within a
.-shnmt pericd, cause the 5 ASA to become sufficiently
oxidized to be unusable. Up until the advent of the
present invention, this problem has been overcome by
individually sealing conventional bag type enema packs,
10 each filled with a 5 ASA composition, within nitrogen
filled aluminiom foil containers. An example of such a
product is that available from Ferring Pharmaceuticals
Ltd, of Feltham, England, under the name PENTASA.
Needless to say, this form of packaging is both

15 inconvenient and expensive.

Modified metal tubes could not be considered for use as
enema packs since thgi:'walls are rigid and cannot be
sufficiently easily squeezed, for their contents to be

20 completely expelled into the rectum without difficulty,
or causing discomfort to the patient.

Sheet Has Been RTlaced
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- 10 - Preferably the enena pack contains a flowable phar naceuti cal
conposition, including a readily 5 oxidizable conponent, retained within

the reservoir.

' REPLACEMENT SHEET
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Collapsible tubes comprising a head portion, formed
from a plastic resin material, moulded directly onto a
laminated plastics-metal foiled tubular body, have been
brought into widespread use for storing and dispensing

5 dentifrices (tooth paste), other cosmetics and like
flowable products. The laminated body of such a tube
generally comprise§ at least one thin metal (preferably
aluminium) layer sandwiched between two layers of
plastic resin material, which is preferably

10 polypropylene, polyethylene, or polyvinylchloride. The
end of the tubular body remote from the head is sealed;
after the tube has been filled, by crimping and heat
welding the contacting plasi:ic layers. Examples of such
laminated tubes are described in U.S. Patents Nos.

15 3260410, 3260411 and 3227319.

Tubes of this latter type were developed in order to
enjoy the virtues of metal tubes and in order to carry
complex and often multi-coloured designs on their

20 exterior surfaces, which could not be successfully
formed or retained on metal tubes. This latter feature

is of a particular advantage in the packaging of

S
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In an enbodi nent of the invention, the discharge nozzle means and/or the
delivery nozzle nmeans is formed with a  seal ed opening and is arranged so
that the seal can be 10 renoved by cutting or piercing. Preferably, the

di scharge nozzle neans is provided with nmeans for engagi ng the delivery

nozzl e neans, or a cap or other .
REPLACEMENT §H_EET

12 MAR 1997

cosmetic products and dentifrices where the appearance

of the packed product is important.

According to a first aspect of the present invention,

5  there is provided an enema pack comprising a

) collapsible reservoir and delivery .nozzle means

arranged for conveying matter from the reservoir into a
body cavity, characterised in that the reservoir
comprises a tube having a thermoplastic head portion,

10 defining an opening intb the delivery nozzle means, and
a2 collapsible tubular body comprising a layer of metal
foil sandwiched between external and internal layers of
plastic resin material., —

15  An advantage of an enema pack in accordance with this
aspect of the present invention is that, when filled
with a readily oxidizable pharmaceutical product, such
as a 5 ASA composition, or with a composition including
a leachgble component, it can be stored for long

20 periods, without the need for any additional packaging,
or other special precautions. Accordingly, by
employing enema packé_of the present invention, the
expensive and inconvenient double layer packages, which

—
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seal i ng neans for the nozzl e opening. 15 The enema pack can be supplied

with such a cap and the

di scharge nozzl e opening can be provided with a

renovabl e, or pierceable foil, preferably netal foil seal . The delivery
nozzl e neans can be supplied detached fromthe coll apsi ble reservoir,
to be '

10

15

20

have been employed up to date in conjunction with
readily oxidizable pharmaceutical products, can be
dispensed with.

Moreover, is was surprising that the collapsible
reservoir could take the form of a collapsible tube as
defined, since known collapsible tubes of similar
constructions were developed to replace metal tubes
and, accordingly, had been considered insufficiently

flexible for use in an enema pack.

In an embodiment, the delivery nozzle means comﬁrises
self-supporting tubé means arranged for detachable
engagement with a discharge nozzle means definéd about
the opening in the head portion of the collapsible
tube. Alternatively, the delivery nozzle means can
comprise self-suﬁpo;ting tube means integrally formed
with the head portion of the tube. The term
"self-supporting* is used herein to define a tube
which, in use, does not collapse to any significant

extent.

REPLACEMENT SHEET

12 MAR 1997 .
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20 installed on the reservoir prior to use. Optionally, a netal |ayer
can be included in the t hernopl asti ¢ head, however this has been found

ta be unnecessary in nost cases and, therefore, is not 25 preferred.
An advant age of all enbodi nents of the present

REPLACEMENT SHEET
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According to a second aspecﬁ of the present invention
there is provided a packaged pharmaceutical product,
comprising a flowable pharmaceutical composition,
including a readily oxidizable component, retained
5 * within a collapsible tube, wherein the thbe has a
'.-thexmoplastic head portion, defining discharge nozzle
means, and a collapsible. tubular body comprising a
layer of metal foil sandwiched between external and
internal layers of plasi:ic resin material. Preférably,
10 the packaged pharmaceutical product further comprises
delivery nozzle means arranged for conveying the
pharmaceutical composition from the collapsible tube

into a body cavity. _

15 In an embodiment the delivery nozzle mean§ comprises
self-supporting tube means arranged for detachable
engagement with the discharge nozzle means.
Alternatively, the delivery nozzle means can be formed
as an integral extension of the discharge nozzle means.

20 |
In embodiments of either the first or the second aspect
of the invention, the discharge nozzle means and/or the
delivery nozile means is formed with a sealed opening
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invention is that the col | apsi bl e tube provides an
the ingress of oxygen, preventing

10

15

20

effective barrier to
- 11_

REPLACEMENT SHEET
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and is arranged so that the seal can be removed by
cutting or piercing. Preferably, the discharge nozzle
means is provided with means for engaging the delivery

nozzle means, or a cap or other sealing means for the

nozzle opening.

The packaged pharmaceutical product can be supplied
with such a cap and the discharge nozzle opening can be
provided with a removable, or pierceable foil,
preferably metal foil seal. The delivery nozzle means
can be supplied detached from the collapsible

reservoir, to be installed on the reservoir prior to

use.

Optionally, a metal layer can be included in the
thermoplastic head, however this has been found to be

unnecessary in most cases and, therefore, is not

prefexrred.

An advantage of all embodiments of the second aspect of
the present invention is that the collapsible tube
provides an effective barrier to the ingress of oxygen,
preventing oxidizing -damage to the pharmaceutical
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oxi di zi ng danage to a pharnaceutical conposition contai ned therein, while
being sufficiently flexible 5 for use as a dispensing neans for a rectal

enema. In an enbodi ment, the delivery nozzle is arranged for Screw
t hreaded engagenent with a threaded di scharge nozzl e Preferably,
the delivery nozzle is 10 formed froma plastic resin JﬂﬁﬂxﬂE‘.p

an el ongate sel f-supporting tubular portion.
the invention provides the use of a

- 12 -
composition, while being sufficiently flexible for use

as a dispensing means for a rectal enema.

According to a third aspect of thé present invention,
5 there is provided an enema delivery nozzle, for
B conveying matter from a reservoir into a body cavity,
characterised by comprising means for releasably
engaging a reservoir, so that matter expelled from the
reservoir is passed along the enema delivery nozzle for
10 delivery into a body cavity. Preferably, the enema |
delivery nozzle is arranged for engaging a discharge
nozzle means of a collapsible reservoir in the form of
a collapsible tube having a-thermoplastic head portion,
defining the discharge nozzle means, and a collapsible
15 - tubular body comprising a. layer of metal foil
sandwighad between external and internal layers of
plastic resin material.

In an embodiment, the enema delivery nozzle is arranged
20 for screw threaded engagement with a threaded discharge
nozzle means. Preferably, the enema delivery nozzle is

formed from a plastic resin material and includes an
elongate self-supporting tubular portion.

R
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col | apsi bl e tube having a thernDpIastiC head portion, 15 defining discharge

nozzl e nmeans, and a coll apsible tubul ar body conprising a | ayer of netal
fail sandwi ched between external and internal |ayers of pl astic resin
material, as a coll apsible enema pack reservoir. 20 In a nost
preferred enbodi nent of the invention, a conposi ti qn peBCACHERT §HE‘E$A S
stored in the enema pack or coll apsible tube of thd :
25 In a further aspect, the present invention relates {t net hod (f

packagi ng a fl owabl e pharmaceuti cal

12 MAR 1997 ‘
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In a fourth aspect of this invention, a pharmaceutical‘
pack comprises a packaged pharmaceutical product, in
accordance with the second aspect of the invention, in
combination with an enema delivery nozzle, in
5 accordance with the third aspect of the invention.

In a further aspect, the invention provides the use of
a collapsible tube having a thermoplastic head portion,
defining discharge nozzle means, and a collapsible

10 tubular body comprising a layer of metal foil
sandwiched between external and internal layers of
plastic resin matefial, as a collapsible reservoir for

an enema pack.

15 In a2 most preferred embodiment of the invention, a
composition including 5 ASA is stored in the enema pack
or collapsible tube of the present invention.

In a still further aspéct, the present invention

20 relates to a method of packaging a flowable
pharmaceutical composition, including a readily
oxidizable component, campri;ing filling a collapsible
tube with said compo;it;pn, wherein the tube has a

This Sheet Has Been Replaced
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conposi tion,

filling an enema pack in accordance wth the
invention with said conposition.

-

including a readily oxidizabl e conponent, conpri sing

10

15

20

first aspect of the

12 MAR 1997
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thermoplastic head portion, defining discharge nozzle
means, and a collapsible tubular Eody comprising a
layer of metal foil sandwiched between an external
layer and the internal layer of plastic resin
material. The collapsible tube can form a part of an

" enema pack in accordance with .the first aspect of the

invention.

In preferred embodiments of all aspects of the
invention, the enema delivery nozzle is ax:aﬁgad for
conveying matter from a reservoir into the réctum or
the colon. ilso, the internal layer, the head portion

12

and, preferably, other plastic resin layers of the tube,

together with the enema delivery nozzle are formed from

a plastic resin material selected so as to be
substantially inert, in the sense that it will not
undergo anysignificant chemical interaction with a
pharmaceu;ical composition stored within the tube, or
passed along the enema nozzle, under normal conditions

of use.
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In préferred enbodi nents of all aspects of the i nvention, the enema
delivery nozzle is arranged for 5 conveying matter froma reservoir into
the rectum or colon. Also, the internal |ayer, the head portion and,

preferably, other plastic resin |layers of the tube, together with the
enena del ivery nozzle are forned from : | REPLACEMENT SHEET
12 MAR 1997

Collapsible tubes suitable for use in certain
embodiments of the present invention include those
described in U.S. Patent Nos. 3260410, 3260411, 2440339
and British Patent Application Nos. 2151984, 2151985,
5 2151986 and 2168926. Tubes of this type are available.
from Betts Tubes of Colchester, Essex; Hydroaluminium
(Tubefabrikken a.s.) of Norway and; Cobal of France.

Specific embodiments of the present invention will now
10 be described with reference to the accompanying

drawings, whereins-

Figure 1 is a section through a collapsible tube, for

use in the practice of the-present invention;

Figure 2 is a section through an enema delivery tube
15 and;

Fiéure 3 is a section through an enema pack.

Referring, firstly, to Figure 1; a tube 1 has a
flexible walled tubular body 2 extending from a head
20 portion 3. The heaci portion 3 is moulded from a
thermoplastics material and the body 2 is sealed
thereto by the applicftion of heat and pressure. The
head portion 3 defines a reduced diameter discharge

[
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apla‘stic resin materi
the sense that it wll
with a phar maceutic

al ong the enema nozzl e,

i al

I

sel ected so as to be 10 substantially inert, in

not undergo any-significant chem cal interaction
al conposition stored within the tube, or passed
under normal conditions of use. 15
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nozzle 4 which is provided with external threads 5. An
internally threaded cap 6 is dimensioned to be screw
threadably engaged upon said external threads 5 and to
thereby come into sealing engagement with the discharge
nozzle 4. The wall of the body 2 comprises an internal

layer 8, an intermediate layer 9 and an external layer

10

15

10. The intermediate layer 9 is formed from aluminium
and the internal and external layers 8 and 10 are
formed from a thermoplastic material. The tube body 2
is closed permanently by crimping and heat sealing
along the end 7, opposite the head portion 3, after a
product has been introduced into the body through the
other end 7. The preferred -thermoplastic material used
in forming the tube 1, is polyethylene. The internal
and external layers 8 and 10 of the tubular body 2 -are
each about 0.15 mm thick and the intermediate layer is

about 0.05 mm thick, giving an overall wall thickness

20

of about 0.35 mm.

An enema delivery nozzle 11, see Figure 2, comprises a
marginally tapered tubular portion 12 defining an
outlet 13 and extending between the outlet 13 and a

- collar 14. The collar 14 has greater internal and
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external diameters than the tubular portion 12 and is
Joined to the tubular portion 12 by an annular step 15.
An annular ridge 15§ is formed on the internal surface
of the step 15, around the opening of the tubular
portion 12, and the internal surface of the collar 14

| is provided with a screv thread 17, dimensioned and

arranged for screw threaded engagement upon the
external threads 5 on the discharge nozzle 4 of the
tube 1.

In use the collar 14 should be screwed tightly onto the
discharge nozzle 4 of the tube 1, until the annular
ridge 16 comes into abutment with the nozzle 4, sealing
the tube 1 to the enéna delivery nozzle 11. The
contents of the tube 1 can then be expelled into the
enema del'ivex'y nozzle 11 and out through the outlet 13.

Figure 3 shows an alternative emema pack 20, in which
the enema delivery nozzle 11 is in the form of an
integral extension to the discharge nozzle (shown at 4
in Figure 1) of the tube 1. The same reference
numerals, which were employed to identify components in
Figures 1 and 2, are used to identify the corresponding

This Sheet. Has Been Reﬂ]aced

[T



- 13 -

enbodi rents of the present invention include those

3260410, 3260411, 2440339
2151984, 2151985, 5 2151986 and 2168926. Tubes of

U.S. Patent Nos.

Appl i cation Nos.
this type are avail able

Hydr oal um ni um

10

20

——

" Col | apsi ble tubes suitable for use in certain

described in

and British Patent

fromBetts Tubes of

RESACEMERT SRERF Y
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components in the enema pack 20.

As a result of being

integrally formed, the enema pack 20 does not have any

screw threads 5, annular ridge 16

discharge nozzle 4.

or internal threads

‘in the collar 14. The collar 14 takes the place of the

In a preferred embodiment, the product supplied in the
tube 1 is a gel comprising 5 ASA in admixture with
suitable pharmaceutical excipients. A suitable gel
composition comprises the following ingredients:

INGREDIENT PERCENTAGE FUNCTION
MESALAZINE (5ASA) 6.67% w/w Active Agent
Disodium edetate 0.1% w/w Sequesting agent
Sodium acetate 0.82% w/w Buffering agent

Sodium metabisulphate 0.50% w/w

Hydroxy ethyl cellulose 1.20% w/w
Glacial acetic acid g.s.

Purified water to 100%

Antioxidant/
preservative

Thickening agent

Buffering agent

\
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(Tubef abri kken a.s.) of Norway and; Cobal of France. Specific

enbodi nents of the present invention will now 10 be described with
ref erence to the acconpanyi ng drawi ngs, wherein: - Figure 1
is a section through a coll apsible tube, for use in the practice of

the present invention;

del i very tube

10

15

20

Figure 2 is a section through an enemn

-19 -
5 ASA is available from Schering AG, of Mullerstrasse
170-171 D-1000 Berlin 65, Federal Republic of Germany,
under the Trade Mark MESALASINE.

Example 1

Preparation of a 5 ASA gel composition.,

A batch of 300 litres is produced from the following
ingredients:

Manufacturing Formula

MESALAZINE 20kg
Disodium edetate 0.3kg
Sodium acetat; 2.46kg
Sodium metabisulphita E 1.50kg
Hydroxy ethyl cellulose 3.60kg
Acetic acid (glacial) :q.s.
Purified water to 3001
REPLACEMENT SHEET
To provide 5000 dose units.
12lmAR'HW7
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15 " and; Figure 3 is a section through an enema pack.

Referring, firstly, to Figure 1; a tube 1 has a flexible walled
tubul ar body 2 extending froma head 20 - portion 3. The head portion 3
I's moul ded from a thernopl astics material} Fpe ACEMENTASHEET § seal ed
12 MAR 1997
- 20 -

The process is carried out in a vessel which has been
pre-prepared with nitrogen and under a nitrogen blanket
throughout. The disodium edetate and the sodium
acei:ate are dissolved in the purified water, at a

5 ~ temperature of 35-40°C, and the pH of the resulting
solution is adjusted to 4.8 with the addition of
glacial acetic acid. The solution is then warmed to
40-45°C, the hydroxy ethyl cellulose is added and
the resulting mixture is allowed to gel. The

10 MESALAZINE is then added and the gel is blended until
uniform. The gel is then filled into 5000 tubes of
either of the types previously described, in 60 ml

aliquots.

R

Sheet Has Been Re; Iaced

\\ll\l\\ AR



-

thereto by the application of heat and pressure. The head portion 3
defines a reduced di aneter di schgrge—————— o
: , REPLACEMENT -SHEET
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CLAIMS

1. An enema pack comprisiz}g a collapsible reservoir
and delivery nozzle means arranged for conveying matter

5 from the reserveir intc a body cavity, characterised

- in that the reservoir comprises a tube having a o

thermoplastic head portion, defining an opening into
the delivery nozzle means, and a collapsible tubular
body comprising a layer of metal foil sandwiched

10 beﬁween external and internal layers of plastic resin

material.

2. An enema pack, as claimed in claim 1, wherein the
delivery nozzle means comprises self-supporting tube

15 means arranged for detachable engagement with a
discharge nozzle means defined about the opening in the
head portion of the tube.

3. An enema pack, 'aé claimed in claim 1, wherein the

20 delivery nozzle means comprises self-supporting tube'
means integrally formed with the head portion of the
tube.

This Sheet Has Been Re{ilaced




- 14 -

internally threaded cap 6 is dinmensioned to be screw
engaged upon said external threads 5 and to

nozzle 4 which is provided with external threads 5. An

t hr eadabl
t hereby cone into

seal i ng engagenent wit h the di-sehe
REPLACEMENT SHEET e
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4. 2n enema pack, as claimed in any of claims 1-3,
wherein the discharge nozzle means and/or the delivery
nozzle means is formed with a sealed opening and is
arranged so that the seal can be removed by cutting or

.pdexcing.

S. an enema pack, as claimed in claims 2 and 4,
wherein the discharge nozzle means is provided with
means for engaging the delivery nozzle means, or a cap

or other removable sealing means.

6. An enema pack as claimed in any of claims 1-5,
wherein the delivery nozzle means is arranged for
conveying matter from the reservoir into the rectum or

colon.

7. A packaged pharmaceutical product, comprising a
flowable pharmaceutical cdmpoaition, including a
readily oxidizable component, retained within a
collapsible tube, wherein the tube has a thermoplastic
head portion, defining discharge nozzle means, and a
collapsible tubular body comprising a layer of metal

y

his Sheet Has Been Reﬂlaced

Ty

I|



--

5 " nozzle 4. The wall of the body 2 conprises an internal . layer
8, an internmediate |ayer 9 and an external layer 10. The

internedi ate layer 9 is fW—m—m—um and the internal and
external layers 8 and 10 hrBEPLACEMENT SHEE®G| from-a t her nopl astic material .
The tube body 2 10 i | osed permangntfy by [C_;Qidng’a’n_d’h_eit__iﬁal i ng
along the end 7, opposit hq?m@_wtl onf 3, aftera

1 O

—+

oo

- 23 -
foil - sandwiched between external and internal layers of

plastic resin material.

8. A p;ckagad pharmaceutical product, as claimed in
5 claim 7, further comprising delivery nozzle means

arranged for conveying the pharmaceutical composition
from the collapsible tube into a body cavity.

9. A packaged pharmaceutical product, as claimed in
10 claim 8, wherein the delivery nozzle means comprises
self-supporting tube means arranged for detachable

engagement with the. discharge nozzle means.

10. A packaged pharmaceutical product, as claimed in

15 claim -8, wherein the delivery nozzle means comprises
self-supporting tube means and is formed as an integral
extension of the diécharge nozzle means.

11. A packaged pharmaceutical product, as claimed in
20 any of claims 7-10, wherein the discharge nozzle means

and/or the delivery nozzle means is formed with a '

sealed opening and is arranged so that the seal can be'

removed by cutting or -pie,rcing. _

_
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produbt has been introduced into the body through the other end 7.
in formng the tube 1,

The preferred thernoplastic material used
15 and external layers 8 and 10 of the

i s polyethyl ene. The internal . _ _
each about 0.15 mmthick and the internedi ate

L;?gtjiszézjn: Sbo_ut 0.05 mm thick, giving an overal |_val|_thickness-
| | \\\j\\\l\\\\\}“\}\\\\\! !

- 24 -
12. A packaged pharmaceutical product, as claimed in
any of claims 7-11, wherein the dischargé nozzle means
is provided with means for engaging a delivery nozzle
means, or a cap or other removable sealing means.

13. A packaged pharmaceutical product, as claimed in
any of claims 7-12, wherein the discharge nozzle means
is provided with a removable, or piercable foil seal.

10 14. A packaged pharmaceutical product, as claimed in
any of claims 8-13, vherein the delivery nozzle means _
is arranged for conveying the pharmaceutical
composition into the rectum-or colon.

15 15. An enema delivery nozzle for conveying matter from
a reservoir into a body cavity, characterised by
comprising means for releasably engaging a reservoir,
so that matter expelled from the reservoir is passed
along the enema delivery nozzle for delivery into a

20 body cavity- | REPUACEVENT SHEET

12 MAR 1997
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20 " An enema delivery nozzle 11, see Figure 2, conprises a
margi nal |y tapered tubular portion 12 defining an outlet 13 and
extendi ng between the outlet 13 and a collar 14. The collar 14 has

greater internal and

Wy,

- 25 -
16. An enema delivery nozzle, as claimed in claim 15,
characterised by being arranged for engaging a
discharge nozzle means of a collapsible reservoir in
the form of a collapsible tube having a thermoplastic
5 . head portion, defining the discharge nozzle means, and.
- a collapsible tubular body caﬁprising a layer of metal
foil sandwiched betﬁeen external and internai layers of

plastic resin material.

10 17. An enema delivery nozzle, as claimed in claim 15 or
16, arranged for screw threaded engagement with a
threaded discharge nozzle means.

18. An enema delivery nozzle, as claimed in any of
15 claims 15-17, formed from a plastic resin material and
including an elongaﬁa self-supporting tubular portion.

19. An enema delivery nozzle, as claimed in any of
claims 15-18, arranged for conveying matter from a

20 reservoir into the rectum or colon.

L il




- 15 = external-dianters .than the tubular portion 12 and is

joined to the tubular

10

15

20

'portion_ml__Z. by an annul ar step 15.

AT

20. A pharmaceutical pack comprising a packaged
pharmaceutical product, as claimed in any of claims 7-9
and 11-14, in combination with an enema delivery
nozzle, as claimed in any of claims 15-19.

21. Use of a collapsible tube having a thermoplastic
head portion, defining discharge nozzle means, and a

collapsible tubular body comprising a layer of metal
foil sandwiched between external and internal layers of

plastic resin material, as a collapsible reservoir for

an enema pack.

22. A packaged pharmaceutical product, or a
pharmaceutical pack, as claimed in any of claims 7-14
or 20, wherein a c@ositiod including 5 ASA is stored

within the collapsible tube.

23. A method of packaging a flowable pharmaceutical
composition, including a readily oxidizable component,
comprising filling a collapsible tube with said '
composition, vherein the tube has a thermoplastic head
portion, defining discharge nozzle means, and a
collapsible tubular body comprising a layer of metal

—_—
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An annul ar ridge 16 is fornmed on the internal surface of the step
15, around the opening of the tubular 5 portion 12, and the internal
Jsurface of the collar 14 is provided with a screw thread 17,

di nensi oned- and arranged for screw threaded engagenent upon the
external threads 5 on the discharge nozzle 4 of the tube 1.

-

T A

- 27 -
and external layers of

foil sandwiched petween internal

plastic resin material.

REPLACEMENT SHEET
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10.° In use the collar 14 should be screwed tightly onto the
di Scharge nozzle 4 of the tube 1, until the annul ar ridge 16 cones
into abutnent with the nozzle 4, sealing - the tube 1 to the enenm
delivery nozzle 11. The 15 Contents of the tube 1 can then be expelled
into the enema delivery nozzle 28 and out through the outlet 13.
A PHARMACEUTICAL PACK AND A PACKAGED PHARMACEUTICAL PRODUCT
ABSTRACT
An enema pack comprising a collapsible reservoir
and delivery nozzle means arranged for coﬁveying
matter from the reservoir into a body cavity, in which
the reservoir comprises a tube having a thermoplastic
head portion, defining an opening into the delivery
nozzle means, and a collapsible tubular body

comprising a layer of metal foil sandwiched between

external and internal layers of plastic resin

material.
REPLACEMENT SHEET
FIGURE 3
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Fi gure 3 shows an alternative enema pac ﬁﬁfLAQEMﬁNFC$HEET t he enema

délivery nozzle 11 is in the formof an 0. integra[ extension to the
di scharge nozzle (shown at 4 ' i n{Filgut 2 MAR 99 cr p fube 1. The sane
reference nuneral s, which were | oyed to idenfify conponents in

Figures 1 and 2, are used to identify the CO

FIG.1
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The present i.'nvéﬁtion relates to enema packs. In
particular, the invention relates to enema (rectal)
packs, containing pharmaceuticai products which include
at least one readily ox:.d:.zable component. The
invention alsc relates to a- method of packaging a

-

pharmaceutical composition, wh:.ch_ includes a readily

oxidizable component.

Collapsible tubes have been in use for many years for
storing and dispensing 'c':ream, jellies or pastes, such
as dental, shaving and hair dressing creams,
pharmaceutical preparations, focd mixtures and similar
flowable products. Cowmmon types of collapsible tubes

include those having flexible sheet metal walls, formed

from aluminium, zinc or lead, and those formed from

REPLACEMENT SHEETS = SG
o Description : paged £... to paged ..
i Claim(s) :paged . to paged .X.
# Drawing(s) : paged B.. to paged .=,
B Abstract  : paged M. to paged .=.




conponents in the enema pack 20 As a result of be| ng. o int egrally
“B0& any : _ screwthreads 5,

formed, the enerra pack :
annul ar ridge 16 or i A ' in the collar 14 The coll ar EET:
14 takes the place of "~ di.sdhdrge nozzle 4. . q,‘@ AGE\\RENT SH |
pref erred ‘enbodi nent, t e WCWU plled inthe . tube 1 i's a gel

xture W th

conprising 5 ASA inh all

mouldad, or ext.ruded themplaatic resin materials,
such as polyethylene and polmopylene

Some metal tubes ara ihtegzaliy formed and comprise a

S rigid head member, defining a discharge nozzle, and a
flexible tubular body, which extends from the head
member and which is sealed by crimping, at the other
end from the head. Ol:her,ggnm:ally larger, metal

- . tubes have 2 similar rigid he\ad member, crimped to a

10 - flexible tubnla_r: hody The tubulu' body can be formed
by extrusion or from a qene:ﬁlly rectangular sheet of
metal rolled into a tube. In the latter case the
tubular body is held together by a lengthwise extending
crimped seam. As with integrally formed tubes, the end

15 ofthntubnla:body:emte&m-the_headmemberis
sealed by crimping.

Sﬁneauuétaltubesimludaatléastomerm?d
seam, atmospheric ox.ygan can gain access, via the seam,
20 to a product stored within the tube and eﬁuse any
easily oxidizable component of the p:c.aduct to become
degraded. Also, many flowable products can react with,
or carrode the metals generally used in the manufacture



sui tabl e phar maceutical excipients. A suitable gel 10 ~conposition.
conprises the following ingredients: | NGREDI ENT _

 PERCENTAGE FUNCTION MESALAZI NE (SAUS) = . 6.67% g‘@%«_;\' EMENT SHEET
Active Agent 15 Di sodium edetate 0.1%ww - - SequEsting
agent - Sodium acetate - 0.82%ww - - Buffering agent -
Sodi um net’abi sul phate 0.50% w w - .. Antioxidant/. -

preservative

-3-
of collapsible tubes. However, an advantage of- metal
tubes in some appiicatians is that 'l.:ecausa they are
nnn-;resiiient and do not spring back into shape after
;sqneezing, they can be more convenient in use than
5  tubes formed from plastic resin materials, which will
regain their shape after squeezing. |

Metal tubes which are 1nterxmllyl.i.ned with a phenolic
' resin and vhich have a latex rubber sealant in their
10 ‘crimped seams are commercially available. However,
during t.i.lli#g, the phenolic resin is vulnerable to
being scratched and penetrated and the latex is
susceptible to chemical attack. .

15 It is pa:t_icularly important that a pharmaceutical
product should not be degraded in any way by cxidation,
or by reacting with a packaging material. Accordingly,
tubes formed from bare metals are only used to package
substantially stable pharmaceutical products, which are

20 not easily oxidized and which do not react on contact
vith metallic surfaces. |




Hydroxy et hyl cel l-ul ose. 1.20% w w Thi ckening agent 20  Qacial -

acetic acid . ' g.s. - .Buffering agent “ Purified water
to 100% . .o R o R
S S T EDLAGEMENTSHEET

| 1f a reactive phamacent.u:al product is to be packed in B
- a collapsible tube, the type of tube employed is |
generallyonefmadfxonamoulded, or extruded
thermoplastic resin material. Such tubes do not have
5 czimped seams, or other potent:.ally leaky seals,
substantially inert and, therefore, are substantially
immune to chemical attack. The form of such tubes is
similar to those namfactu:ad from metal, in that they
: generally comprise a tubular bad.y extending from a head
10 member which defines a discharge nozzle. The opposite
end cf the tubular body from the discharge nozzle is
usually sealed, after the tobe has been filled with
product, by crimping and the spplication of heat.

15 A con#enti.o_nal enema pack comprises a resezvoir for an
enema material, with a tubular delivery nozzle
dimensioned for deliverying the enema material from the
reservoir into the rectum. One known form of enema
pack compi:'.ses a thetmplistic resin tube, manufactu.:ad

20 with a thin valled body and head member so as to be
suffic.iéntly soft and flexible for dispensing the enema
material, with an elongated discharge nozzle providing
a suitably dimensioned tubular delivery nozzle. Another

REPLACEMENT SHEET
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S 17 - 5 ASA is available from Schering AG of Millerstrasse

170-171 D- 1000 Berlin 65, Federal ‘Republic of Germany; . = under the
Trade Mark -MESALASINE. 5 _Exarrpl el : ' .. '
U aEPLACEMENT SHEET
5.

type of enema pack_; comprises a bag, which is integrally
~ formed with an elongate tubular delivery nozzle from a
~soft flexible plastic resin material.

S However, the walls of both types of enema pack and
those of thempiastic reain tubes are not complétaly
| leak Proof. For exawple, water can permeate through
the Qalla of a bag type emma;pack sufficiently to
cause the concentrxation of an a&ueous enema storsd in

10 the pack to change, thereby limiting the shelf life of
such a product. Moreover, the amount of oxygen irhich
‘can permeate through the material forming the walls of
a plastic resin tube, or of either type of enema pack,
is sufficient to oxidize and degrade certain readily

15 oxidizable pharmaceutical p:oducts.

An example of such a readily oxidizable pharmaceutical
product is 5 amine salisylic acid (S ASA), which is
useful in the topical treatment of ulcerative colitis,

20 Chrones disease and other inflammatory bowel diseases.
Indeed, 5 ASA is so readily oxidizable that it is
extremely difficult to formulate.




Preparation.of a 5 ASA'gei cdnposition.  -;'A_batCh of 300 litres.is~

produced fromthe follow ng . ingredients: 10 - . Manuf act uri ng T
Formul a " MESALAZI NE -7 20kg | - aEPPA@EM Trﬁ EE
edetate | 0.3kg . - - - . o

-8 -

A.mmn:efﬂandxaau#icnnwaﬁsntxmnmmd ofﬁuﬁﬁnisﬁmﬁng
-this drug is as a rectal enema. However, suitable '
formulations of 5 ASA cannct ba storsd under normal
condt:hnu:incnuwentbmﬁu,emaulﬁacks,quamseuaqgin
5 will pemetrate the walls of such a pack and, within a
shart pe:u:! cause the 5 ASA to become sutficientxy
oxidized to be unusable up until the advent of the
present invention, this prnblem has been overcome by
| " individually sealing conventional bag type enema packs,
10 each filled with a 5 ASA composition, within nitrogen
£illed aluminiom foil containers. An example of such a
product is that available from Ferring Pharmaceuticals
Ltd, of Feltham, England, under the name PENTASA.
Needless to say, this form of packaging is both
15 inconvenient and expensive. '

Modified metal tubes could not be considered for use as
éhema.packs since th;ir walls are rigid and cannot be
~sufficiently easily squeezed, for their cantents to be
20  completely expelled into the rectum without difficulry,
or causing discomfort to the patient.

| REPLACEMENT she
! SHEE




.15_= Sodiuh1acetate o o _ - 2. 46kg

: : o .- Sodi um
net abi sul phite — = 1.50kg . . Fwdroxy ethyl cellul ose
3. 60kg | Acetic acid (gIaC|aI) ' ' q.s. - Purlfled wat er
to-3OQl 20 To prOVIde 5000 dose units. ﬂﬁPLACHWENTShE“
-7 -

Collapsible tubes ccmpfising a head portion, formed |
from a plas;ic resin materiél, moulded directly onto a
5 laminated plastics-metal foiled tubular body, have been
brought int§ widespread use for storing and dispensing
dentifrices (tooth paste), other cosmetics and like
flowable products. The laminated body of such a tube
.génerally coﬁprises at least one thin metal (p:eferably
10 aluminium) layer sandwiched between two layers of
plastic resin material, wh;b&~is_preferably |
pol?éropylene, p§lyethylene, or‘§olyvinylchloride. The
end of the tubular body remote from the head is sealed,
after the tube has been filled, by crimping and heat
15 welding the contacting plastic layers. Examples of such
laminated tubes are described in U.S. Patents Nos. |
3260410, 3260411 and 3227319 and Europeﬁn Patent

Application No. 0130239.

20 Tubes of this latter type were developed in order to
‘enjdy the virtues of metal tubes and in order to carry
.complex and often multi-coloured designs on their
exterior surfaces, whi;h could not be successfully
formed or retained on metal tubeé. This latter feature

25 is of a particular advantage in the packaging of -




. 18 -

10

20
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cosmet:.c p:oducts and dentifricea .where the appearance
of the packed product is impo:tam:

According to a f.i.::st. aspect of the p::esem: invention,
thn:eispmvidedanenmpackcanpzismga

' collapsible resexvoir and dalivery nozzle means

amngadfcrconveyingmatterfmthe:esemirintoa
body cavity, characterised 1n~that the reserveir

" comprises a tube having a thermoplastic head portion,

defining an opening into the delivery nozzle means, and
a collapsible tubular body comprising a layer of metal
foil sandwiched between extsrnal and internal layers of

An advantage of an enema pack in accordance with this
aspect of the present invention is that, when filled
with a readily oxidizable pharmaceutical product, such
as:a L] ASA camposition, or with a composition including
a leachsble cemponent, it can be stored for long
periods, without the need for.any additional packaging,
or other special precautions. Accordingly, by
employing enema pa_cléa of the present inveation, the
expensive and inconvenient double layer packages, which

REPLACEMENT SHEgT |
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~ Thé process is carried-out in a vessel mhlch has been : - pre-prepared
ith nitrogen and under a nitrogen bl anket Vo throughout The dlsﬁgﬁ%gv
edetate and the sodium. - - acetate are dissolved in thef@_tAEM6

at a 5 - t-enperat ur.e of 35-40C, and ‘the pH of the resultin -~
solution'is adjusted to 4.8 .with the addition of B gIacLaI acebic
acid. The solution is then wanted to. o

- 9 - .
have. baen employad up to date in =onjunctxan with
.readily ox;dizabla pharmacaut;cal products, can be
dispensed with,

5 . Moreover, is vas sﬁzprisiné that the collapaible
reservoir could take the form of é collaésible tube as
‘defined, since known collapsible tubes of similar
constructions vere developed o replace metal tubes

- . and, accordingly, had been cnnsidered insufficiently

10 flexible for use in an enema pack.

In an embodiment, the delivery nozzle means comprises
self-supporting tubs means arranged for detachable
engagement with a discharge nozzle nmeans defined abaut

15  the opening in the head portica of the collapsible
tube. Alternatively, the delivery nozszle means can
comprise self-supporting tube means integrally formed
with the head portion of the tube. The temm
*self-supporting* is used herein to define a tube

20 which, in usg, -does not collapse to any significant

extent.

REPLACEMENT SHEET |
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40- 45[err]C the hydroxy ethyl'ceIIuLose is added and the resﬁf%E¥9
~mxture is allowed to gel. The 10 MESALAZI NE is then ad
is blended until uniform .The gel in then filled into Rﬂﬂﬂ tubes of

ei ther of the types preV| ously descrl bed in 60 m .ali ud"t‘E?LACEMENT SHEE'-I

Preferably the enema pack contains a floﬁable - | I

pharmaceutical composition, including a readily

5 oxidizable component, retained wizhin the. reservoir.

In an embodiment of the invention, the discharge nozzle
means and/or-theedelivery nozzle means is formed with a
sealed opening and is arranged so that the geal can be
10 removed by cutting or piercing. Preferably, the
discharge nozzle means is provided with means for
engaging the delivery nozzlelﬁEans, or a cap or other

sealing means for the nozzle opehing.

15 The enema pack can be supplied with such a cap and the
discharge nozzle opening can be provided with a
~ removable, or pierceable foil, preferably metal foil
aeal. The delivery nozzle wmeans can.be supplied
detached.from the collapsible rese£v01r. to be

20 installed on the reservoir prior to use.

~Optionally, a metal layer can be included in the
thermoplastic head, however this has been found to be

unnecessary in most cases and, therefore, is not

25 preferred.

An advantage of all embodiments of the preéent
invention is that the collapsible tube provides an

effective barrier to the ingress of oxygen, preventing



- 1b - _ ﬁﬂhﬂm«mim"f;;_g' . CLAI NS 1. An enena,pack conbrisihg
e collapsibl e rleS8PVAGEMENT SHEET | » | 3 S
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oxidizing damage to a pharmaceutical composition
contained therein, while being sufficiently flexible

5 for use as a dispensing means for a rectal enema.

In an embodiment, the delivefy nozzle is arranged for
screw threaded engagement'with a threaded discharge.
nozzlé_means. Preferably, the delivery nozzle is

10 formed from a plastic resin material and includes an
elongate self-supporting'tgpular portion.
In a second aspect, the inventicn provides the use of a
collapsible tube having a thermoplastic head portion,

1S defining discharge nozzle ﬁeans, and a collapsible
tubular body comprising a layer of metﬁl foil
sandwiched between external and internal layers of
plastic resin material, as a collapsible enema pack
resexvoir. |

20
In a mcst.preferred embodiment of the invention, a
:compbsition_including S ASA is stored in the enema pack

or collapsible tube of the present iﬁvention.

25 In a further aspect, the present invention relates to a
method of packaging a flowable pharmaceutical
composition, including a readily oxidizable component,
comprising filling an enema pack in accordance with the

first aspect of the invention with said composition.



and dekivery nozzl e neans arranged for conveying-hattek S fromthe
reservoir into a body cavity, characterised in  that the reservoir
conprises a tube having a  thernopl astic head.portion, defini QLMﬁﬂﬂE

opening into

body conprising a |ayer of metal
internal layers of plastic resin

10

1s

t he delivery nozzl e neans, .and a col | apsi bl e tubul ar

- 12 -

In preferred embodiments of.ali aspects of the
invention, the enema delivery nozzle is arranged for
conveying matter from a reservoir into the rectum or
colon. Also, the internal layer, ﬁhe head portion and,
preferably, other plastic resin lﬁyers of the tube;
together with.the'enema delivery nozzle aré formed from
a plastic resin material selected so as toc be
substantially inert, in the sense that it will not
undergo. any significant chém}gal interaction with'a
pharmaceutical compositionlstofég within the tube, or
passed along the enema nozzle, under normal conditions

of use.

T SHEET.

foi | sandwi ched. 10 between external and




mat eri al . - 2. An enemma pack, as clained in claim1, wherein the
delivery nozzl e neans conprises self-supporting tube 15 nmeans arranged f Qky
det achabl e engagenent with a ‘di scharge nozzl € neans deflnqggﬁgggﬁﬁhﬁé|\u
opening in the  head portion of the tube.

- 13 -

Collapsible tubes suitahlé for use in carﬁain
 embodiments of the presemt znvent;on include those
described in.U S. Patent Nos. 3260410, 3260411, 2440339
and British Patent ;pplicatinn Nos. 2151984, 2151983,
'5 2151986 and 2168926. Tubes of this type are available
from Betts Tubes of célchaster, Essex; Byd:oaluminiuﬁ
(Pubefabrikken a.8.) of Noxway and; Cobal of France.
' Specific embodiments of the present invention will now
10 be described with reference tc the accompanying
drawings, whe:eins-.
Figure 1 is a section ﬁh:nugh a collapsible tubs, for
use in the practice of the present invention;
Figure 2 is a section through an enema delivery tube
15 and; _ '
Figure.3 is a section through an enema pack.

Referring, firstly, to Figure 1; a tube 1 has a
flexible walled tubular body 2 extending from a head
20 portion 3. The hea& portion 3 is moulded from a
thermoplastics material and the body 2 is sealed
thereto by the appliceiion of heat and pressure. The
head portion 3 defines a reduced diéiﬁeter discharge




3. An enenm pack, as clainmed.in claim1, wherein the
means conprises self-supporting tube -
head portion of the:
one of clainms 1- -

10

20

-14-

nozzle 4 which is provided with external threads 5. an
.i.nte::nally thzeaded cap 6 is dimensiocned to be screw
threadably engaged upon said extermal t.hreads S5 and to

~ thereby come into sealing engagement with the discharge

nozzle 4. The wall of the body 2 comprises an internal

"layecs,anintamdiatelayuSandanezu:emallayer

10. The intermediate la.ye: 9 is formed from a.lm.i.nim

mzd:heintemlandextarnallayetssandlﬂare
formed from a thermoplastic material. The tube body 2

is cleosed permanently by crimping and heat sealing
along the end 7, oppositatl;:ahead'paz:ian:‘a, after a
product has been introduced into the body through the
other end 7. The preferred thermoplastic material used
in forming the tube 1, is polyethylens. The internal
and external layers 8 and 10 of the tubular body 2 are
each about 0.15 mm thick and the intermediate layer is
a..bput 0.05 ma thick, giving an overall wall thickness
of about 0.35 mn.

An enema delivery nozzle 11, see Figure 2, comprises a
marginally tapered tubular portion 12 defining an
outf.l.et 13 and extending between the outlet 13 and a
collar 14. The collar ?.4_ has greater internal and

20 delivery nozzle
- means integrally formed wi-th the

 tube. 4..' An enenm pack ‘as clai r’rEg AG\:_WM

REPLACEMEMT QMEET

SHEET




25 3 wherei n the di scharge nozzle means and/or t he - delivery nozzle
nmeans is formed with.a sealed opening =~ and is. arranged SO éﬁﬁ}dgmgwﬂﬁHEE[
can be reaned by . | cuttlng or plerC|ng :

. - 15 -

external d;ameta:s than the tnhulu: po:tion 12 and is
joined to the tubular portion 12 by an annular step 15.
An annular ridge 16 is formed on the internal surface
of the step 15, arcund the opening of the tubular

s portion 12, and the internal surface of the collar 14
is provided with a screw thread 17, dimensioned and
arranged for screw threaded eh'gagement upon the
external threads 5 on thé:disphazga nozzle 4 of the
“tube 1. .": |
In use the collar 14 should be screwed tightly onto the
discharge nozzle 4 of the tube 1, until the annular
ridge 16 comes into’ abutment with the nozzle 4, sealing
the tube 1l ¢to the enema delivery nozzle 11. The

15 contents of tha tube 1 can then be expelled into the
enema deliﬁa:y nozzle 11 and out through the ocutlet 13.

 Figure 3 shows an aieamtive enemz pack 20, in which
the enema delivery nozzle 1l is in the form of an
20 intagral extension to the discharge nozzle (shown at 4
in Figure 1) of the tube 1. The sahe reference
numerals, vhich were employed to identify components in
Figures 1 and 2, are used to identify the corresponding




_ 20 - 5. An enemm pack, as claimed inclaim2 or claim 4, wher ei n
- t.he di scharge nozzle neans is provided with nmeans for- engagi ng the .
. delivery nozzle nmeans, or a cap .5 or other renovabl e sealing. neans. W el
- 16 -

components i.n_thé ..ensm}l_pack 20. As a result of being
- integrally formed, the enema pack 20 does not have any
screw threads S, annular ridge 16 or internal threads
in the collar 14. The collar 14 takes the place of the

5 discharge nozzle 4

In a preferred embodiment,. the product supplied in the
tube 1 is a gel comprising 5;51111 admixture with
suitable pharmaceutical excipients. A suitable gel

10 compositicn comprises the following ingredients:

INGREDIENT | PERCENTAGE ~ FUNCTION
" MESALAZTNE (S5ASA)  6.67% w/w  Active Agent
15 Disodium edetate 0.1% wv/w | Sequesting agent
Sodium acetate 0.82% w/ﬁ ' Bufferisig agent
Sodium metabisulphate 0.50% w/w Antioxidant/
. presexvative
Hydroxy ethyl cellulose 1.20% w/w Thickening agent
20 Glacial acetic acid q.8. Buffering agent
Purified water to 100%
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6. An enemm pack, as claimed in any one of claims 1- - 5, \/\herel n the
delivery nozzle nmeans is arranged for - . conveying matter fromthe

reservoir into the rectumor 10. col on. 7. An enemm pack, as clained _
in any one of clains 1- 6, further conprising a flowable ph%SE _mtwﬁgHEET,

"17 -

5 ASA is avﬁilahle from Schering AG, of Mullerstrasse:
© 170-171 D-1000 Berlin 65, Federal Republic of Germany,
under the trade Marxk MESALASINE

5  Example 1 _ .
' Preparation of a 5 ASA gel composition.

A batch of 300 litres is produced from the following

ingredients:
10
| Manufacturing Formila
MESALAZ INE 20kg
Disodium edetate - 0.3kg
1S  Sodium acetate ~ 2.46kyg
Sodium metabisulphite 1.50kg
_Hyd:oxy ethyl cellulose 3.60kyg
Acetic acid (glacial) q.s.
Purified water to 3001
20

To provide 5000 dose units.
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conposi tion,

I ncludi ng a readi I y oxidizabl e conponent, 15 ret ai ned Wi t h| n-

8. An enemm pack, as claimed in claim?7, wherein the

the reservoir.
di scharge nozzl e means is provided with a renovable, or . Whmﬁmgg
Use. of . a coIIapS| bl e. tube havi ng a therrmpl Q@?L AR

seal . 20

ig

- 18 .-_-

The process is carried cut in a vessel _ﬁhich. has been
pre-prepared with nitrogen and under a nitrogen blanket

~ throughout. The disodium edetate and the sodium

acetate are dissolved in the purified water, at a
tenperature of 35-40°C, and the pH of thes resulting
solution is adjusted to 4.8 with the addition of

‘glacial acetic acid. The '-__spl\ution is then warmed to
. 40-45°C, the hydrexy ethyl cellulose is added and

the resulting mixture is ailowedta gel. The
MESALAZINE is then added and the gel is blended until
uniform. The gel is then filled into 5000 tubes of

' either of the types previocusly described, in 60 ml

aliquots.
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head portion, defining discharge hozzle-neans; and a collapsible'

Pubular,body.ponprising a layer of.netal . -_fo!] sandm@ched bet ween _
ol | apei bi o reservorr in - an encma.pack as ol aimed i n any- oneREPLAGEAFIE SHEET
~1-8. ~ 10. An enemm pack, as claimedin claim?7 or claim8, = - o
_ o 219 -
I 111111110
CLAIMS | . _
1. An enema pack comprising a ccllaﬁsible reservoir

and deliﬁéry.nozzle meana arranged fpr conVeying_matter _
S from the reservoir into a body cavity, characterised in
that the_reservoir comprises a tube having a
thermoplastic head portion, defining an opening into
the delivery nozzle means, and a collapsible tubular
body comprising a layer of metal foil sandwiched
10 between external and interng{ layers of plastic resin

~

material.

2. An enema pack, as claimed in claim 1, whe:ein the
 delivery nozzle means comprises self-supporting tube
15 means arranged for detachable engagement with a
discharge nozzle means defined about thé opening in the

head portion of the tube.

3. An enema pack, as claimed in claim 1, wherein the
20 delivery nozzle means comprises self-supporting tube

means integrally formed with the head portion of the

" tube.

4. An enema pack, as claimed in any one of claims 1-
25 3, wherein the discharge nozzle means and/or the
delivery nozzle means is formed with a sealed opening

and is arranged so that the seal can be removed by

cutting or piercing. | | REPLACEMENT SHEET
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21 - wher ei n t he readan.OX|d|zabIe conponent is 5 ASA

PG SHE \ AN III|| | || |III e L_.A_Cmmsﬂm __
| | 420_? B |
5. hn enema pack, as claiméd in claim zfdr claim &,

wherein the discharge nozzle means 15 prov;ded w1th
means for engaglng the. dellvery nozzle means, oOr a cap

5 or other removable sealing means.

6. An enema pack, as claimed in any one of claims 1-
S, wherein the delivery nozzle means is arranged. for
conveying matter from the reservoir into the rectum or

10 colon.

7. An enema pack, as claimed in any one of claims 1-
8, further comprising a flowable pharmaceutical
composition, including a readily oxidizable component,

15 retained within the reservoir.

8. An enema pack, as claimed in claim 7, Qherein the
discharge nozzle means is provided with a removable, or
pierceable foil seal.
20 :
S. AUse of a collapsible tube having a thermoplastic
head portioﬂ, defining discharge nozzie means, and a
collapsible tubular body comprising a layer of metal
foil sandwiched bétween external and intermal layers of
25 plastic resin material, as a collapsible reservoir in

an enema pack as claimed in any one of claims 1-8.

10. An enema §ack, a8 claimed in claim 7 or claim 8,



11. © A met hod of packaglng a flowabl e pharnaceutlcal : conp05|t|on

|nclud|ng a readily oxidizable co ising fillin ACEMENTSH:ET
reservoir .of an enenma pack as MN“HI‘EWH“‘M clainms 1- g I\’;\\AHE_h sai d .
conposition. o o

-21 -

wherein thé_readily'cxidizabie component is 5 ASA.

11. A method of packaging a flowable pharmaceutical
composition, including a readily'cxidizable component,
5 comprising filling the resexvoir 2f an enema pack as

claimed in any one of claims 1-6 with said composition.
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AN ENEMA PACK
STRACT
An énema_ﬁack'campriaiﬁg a coll#psible reservoir
~ and déIiveiy nozzle means arranged for conveying
: matﬁer from the reservoir into a body cﬁviby, in which
the reservoir comprises a tube having.a thermoplastic
head portion, defining'én opening into the delivery
nozzie means, and a éollapSible Eubular body
comprising a layer of metal foil sandwiched between
external and internal i;je;s of plastic resin

material.
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