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The invention relates to a device for mixing a pharmaceutical, preferably dry and granular,
composition, with another, preferably fluid, agent to a preparation, preferably a gel, in

accorc ance with the preamble of claim 1.
10 kgrou e Inv

The major problem forming the basis for the present invention relates to the handling, the
storage and the administration of a pharmaceutical composition to be mixed with another
agent, that may adversely affect the stability of the composition to form a preparation suited

15  for administration to a living being, especially an animal.

It is well known in the veterinary art to administer pharmaceutical compositions in the form
-of paste-like preparations to horses by means of a syringe-like device. The syringe is then
inserted into the mouth of the horse and the preparation is expelled onto the root of the
20  tongue. The viscous nature of the preparation and the placing thereof in the back of the
mouth makes it difficult for the horse to spit out the preparation. |

In some cases such preparations, e.g. comprising a mixture of a pharmaceutical composition
and a consistency forming agent, will have a short storage stability. Therefore, the '
25 components comprised in those preparations must be kept isolated from each other until a

short time before use, when they are mixed with each other to form the desired preparation.

There exists a plurality of solutions to the problem of storing and mixing two components
to a preparation, which can not be stored for 2 longer period of time after mixing.
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10 This kind of prior art has in most cases proved satisfactory and reliable and is moreover

relatively easy to manufacture, e.g. by plastics injection moulding. at 2 low cost.

However, the above syringe is not suitable for the administration of a gel, primarily because
of the presence of the needle. But apart from this, generally. mixing devices having two

15 compartments isolated from each other by a thin diaphragm of rubber or plastics could not - -
be used for certain kinds of moisture sensitive pharmaceutical compositions. An example of
such a composition is compositions.comprising a proton pump inhibitor. such as
omeprazole, which degrades during long term storage in the presence of moisture. The
always present molecular migration thrbugh a rubber or a plastics diaphragm would be

20  sufficient to cause degradation of such sensitive compositions during long term storage.
Thus, conventional two compartments mixing devices are unsuitable for such compositions.

DK Patent Specification 112 893 filed July 25, 1966, discloses an injection syringe for the
25 injection of a pharinaceutical composition, that can not be stored in solution for 2 longer
period of time without detrimental effects. The syringe basically corresponds to a standard
syringe, the main difference being that the opening in the needle firting is sealed by 2
diaphragm. The compoesition is contained in the syringe in dry form. When the syringe is to
be used, a &ouble ended injection needle is mounted on the needle fitting, one end of the
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10 pasty or gel-like preparations. Moreover, this known apparatus is not suited for oral admini-

stration because of the needle. Furthermore, the manufacturing costs for the syringe will be

relati\}ely high.

Object of the Invention
15
An object of the invention is to obviate the disadvantages of the prior art by providing a
mixing device, in which a pharmaceutical composition may be stored for a longer period of
time and to which a desired agent easily and rapidly can be added immediately before the
administration of the preparation. After addition of the agent the device also should be
20  capable of being vigorously shaken without leaking. Furthermore, the manufacturing cost
for the device of the invention should be relatively low.

This object of the invention is attained at by a device in accordance with the preamble of
claim 1, which includes the features of the characterizing part of claim 1.

Further independent claims define processes using the device fo_r mixing a pharmaceutical

* preparation and methods for administration of a mixed preparation by means of the device.

When to be used for administration of the preparation, a package or a seal which protects
30 the prefilled chamber against moisture during storage first has to be removed. Then the
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15

Description of preferred embodiments

. Preferred embodiments of the invention will now be described by way of example with
reference to the drawings, in which:
20
Fig. 1 is an axial section of a first preferred embodiment of the invention,
Fig. 2 shows the encircled portion in Fig. 1 at a larger scale,

2s  Fig. 3 is a cross-section along the line II-III in Fig. 1,

Fig. 4 is an axial section of a further embodiment. which is slightly modified in relation to
that of Figs 1-3,

% Fig. 5 shows the encircled portion of Fig. 4 at a larger scale,
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agent to be mxed with the conposition contained in the chanber is supplied
the fluid agent bei ng separated fromthe chanber by the flexible

seal i ng nenbegv Jenatst he plunger is di spl aced i n opposi PECT/EENHBR2Y on t O
t he expel direction causing an expansion of the closed chanber defi ned

by the plunger, the side wall portion and the closure, thereby creating a s
vacuumin the chanber; Initially, the pressure differential over the

seal ing nmenber will be too lowto flex:-it, but when the plunger
continues to '‘be displaced the vacuumin the chanber gradual ly

i ncreases so that the sealing nmenber deforns and | ooses its contact with

the wal |, ther b ahkibs MoRsihe lin®VIWRbERigi 40 i nto the chanber. The agent
will then be Gﬁg ﬁggp?ér}gt ed %to t he chanber. Wen the required anmount of

agent has been drawn into the 10 chanber and the flexible seali ng rrenber

has fl exed back _tq its rest aiehe
preparation is g o‘?’“’ﬁ? P%Hf%ﬁ?h’ﬁﬁ‘%a%g {hggm Miment,o %a}rir?{r}? at G on is
to be carried out, the closure to the chanber is rermved and t he
device is inserted in for . exanpl e the nouth of a horse. The content of
the device is nifigs Sis pritisidetsion of silkapothexerbadiment of the invention, 15 .
Description of preferred enbodi nents Preferred enbodi nents of the

I nvention wll now be described by way of exanple wth reference to

the draw ngs, dﬂ Vgis G RectidR along theffing IX-IXiof Fi8axi al section of a first
preferred enbo nt of the |nvent|on '

10 Fig. 10 shows the encircled portion of Fig. 8 at a larger scale, and
" Fig. 11 discloses a slight modification of the embodiment of Figs 8-10.

As shown in Fig. 1, the syringe-like device of the first preferred embodiment of the in-

15 | vention, comprises a tubular, elongated, cylindrical hollow body 2, which is open at both
ends. The lower end in Fig. 1 is the outlet end 4. A plunger 6 is inserted through the open
ﬁpper end 10. A flange portion-or a finger grip portion 13 extends substantally per-
pendicular to the longitudinal direction of the hollow body 2 around the upper end thereof.
The outletend 4 is closed by a removable lid 12, which hasa groove 14, having a diameter

20 corresponding to that of the side wall 8 of the hollow body 2. The groove 14 is constructed
with a depth to provide an airtight seal with the lower end 4 of the cylindrical body into the
interior of the hollow body 2. The lid 12 has a radially extending lug 16 to facilitate the
removal of the lid 12 when the preparation is to be expelled.

25 As best can be seen in Fig. 2; the plunger 6 is comprised by two parts 18, 20. a support
means 18 in the form of a flat web, which extends diametrically, perpendicuiarly to the axis

. of the hollow body 2 and a sealing member 20 in the shape of a thin, flexible disc, which
when unloaded is sized to sealingly contact the inner wall 8 of the hollow body 2, thereby
isolating the spaces on each side of the sealing member 20 from each other. The disc 20 is at

30  the centre provided with a peg 22, having a compressible bulged end portion 24, while the
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Fig. 6 is a section along the line VI-VI of 6Fig. 4, Fig. 7 shows a
part of a slight nodification of the enbodinment of Fig. 4 at a |arger

scale, 5 Fig. 8 is an axial section of still another embodinment of the

I nvention, IS a sec .aI 0 t . 10

Fig. 10 shows tl‘i‘@béﬁg?sr%?eéﬂeme %ﬁe}esgﬂﬁa#léééﬁgga gégorﬁ 24.
The shank 28 of the peg 22 is adaptedtothe thickness of the web 18, so that the peg 22
may be snapped into the aperture 26, so that the disc 20 will lie close to the web 18.

s Arod 30 is made integral with the plunger 6. Its external diameter is somewhat smaller than
the internal diameter of the hollow body 2. so that the rod 30 is slidably guided therein. The
rod 30 is tubular, and its annular end portion 32 is made in one picce with the web 18. The
eend face uf said portion 32 flushes with the end face (the lower face in Fig. 1) of the web
18. At the open end 40 of the rod 30 a radially extending finger grip 23 is provided.

10 '
The flexible disc 20 is made of a resilient material and will deflect. when subjected to a
sufficiently large force and return to its original position upon the removal of said force.
When the lid 12 or other seal is placed on the outlet end 4, a closed chamber 38 is defined
by the kid 12 or other seal. the flexible disc 20 and the inner wall 8 of the hollow body, the

15 volume of said chamber being variable due to the axially displaceable plunger 6. When
;napped into the ﬂole 26, the unloaded disc 20 rests against the web 18 and the annular end
portion of the rod 30. Thus, the circumferential edge portion 34 of the disc 20 is prevented

. from flexing upwards by the web 18 and the annular end portion 32. On the other hand the

edge portion 34 is allowed to flex downwardly. If this occurs the edge portion 34 will loose

20 its sealing contact with the inner wall 8 of the hollow body 2, thereby opening a
communication at the wall 8 between the upper and lower sides of the flexible disc 20. The

disc 20 thu.s functions as a non-return valve.

It should be noted that any method for fixing the resilient disc 20 to the rod 30 may be used.
25  For example a keyhole connection could be used. A keyhold apermure is then provided at the
| bottom end of the rod 30 and, the peg 22 of the sealing disc 20 then being introduced
through the wider opening of the keyhole and then being pushed into the narrower slit of
the keyhole. In still a further fixing method the flexible disc 20 may be provided with a
shank portion at the center thereof which portion then is introduced in an aperture provided
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web 18 has a cefhé fundtisrdf diefidfenitvdinint of tie devideawill now e tesaribad tytwayfof ame
bulge port! Our)] Zgimpl& Suitable composition for the device is described in WO/SE94/25070. In the
following example the pharmaceutical composition is constituted by beads of an active
substance, such as enteric coaﬁné layered omeprazole pellets mixed with a gelforming agent
such as xanthan gum, guar gum, locust bean gum. tragacanth, .modificd cellulose derivates
or similar, to which mixture of dry components a fluid agent such as for instance water later
15 is added for forming a viscous gel. The use of the device defined by the present invention

will not be restricted to use in connection to an omeprazole preparation. -

A snitable dosage of a dry mixture of enteric coating layered omeprazole pellets and a
gelforming agent is filled into the chamber 38. A buffering or pH-adjusting agent such as

20 citric acid may optionally be added to prevent premature dissolution of the enteric coated
beads when water later is added to the composition. This operation could be carried out in
two ways, either the plunger 6 is placed in a suitable position in the hollow body 2 with the
1id 12 removed, the filling then taking place through the lower end 4, or the lid 12 is applied
‘on the lower end 4 with the plunger 6 removed, the filling then taking place via the upper

. 25 opehing 10. The quantity or the volume of the mixture is optional within certain limits, since
the volume of the chamber 38 is variable because of the axially displaceable plunger 6.
' When the filling is completed, the lid 12 or other seal is applied onto the end 4 or the plung-

er 6 inserted into the hollow body 2, respectively.



Fhe shank 28 of the peg 22 is adapted to the thickness of the web 18, so
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10 The flexible disc 20 is made of a resjlient material and wll.
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15 preferably having a moisture barrier made of aluminium, but other materials fulfilling the

same purpose are of course also conceivable. Suitably a siccative, preferably in 2 small bag,
is enclosed in the envelope as a further protection against moisture. As an alternative to the
above package, it might be sufficient providing an impermeable seal or lid of a similar
material on top of ihe open end 40 of the rod 30. A siccative could then be incorporated in

20 the seal or the lid to absorb any penetrating damp. The device could now be stored for
several years until use.

When to be used. the device is taken out from the moisture tight package or the seal on top
of the tubular rod 30 is removed. A suitable quantity of water to be added to the mixture
25 within the chamber 38 is then filled into the tubular compartment of the rod 30 up to a
desired level (marked by a gradation line or level mark). The plunger 6 is then displaced
upwardly, thus creating a vacuum in the chamber 38. After a sufficient displacement, the
vacuum will be so strong therein, that the flexible disc 20 will flex downwards, the
circumferential edge 34 of the flexible disc 20 loosing its sealing contact with the inner wall
30 3, so that a communication is esfablished from the compartment 36 into the chamber 38, so
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at the lower end of the rod 30. The end of shank is then heatened to a
softeni ng tenperature and thereupon flattened to forma rivet
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normal ly is sealed by the flexible disc 20. gthe interior 36 of the rod
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when water |ater is added to the conposition. This operation could be
carried out in two wa

| ys, either thqalplunger 6. is_placed in I tabl e
position in tihe Genverisntiyothp Tor 30 has sychan axi lenath-dhamh%ﬂ@vé&mﬁ%af P‘s‘r‘F ng
t hen t aki I . ' s ol '
on the 1 oner " endliPHeH & b oehhe 8t erefitaly e Bt ok ) i3ah c 8 suface

pl ace via the upgpekpel de compesitiongoipletely) thetsbyavoitlingalic riskdonany residues pélles or

m xture is optional within certain limts, since ) .he. yol unme of the
chanber 38 is vagqléﬁlnélﬁb’é&ﬂ%’@%@'?‘ﬁ%“ﬁ%hﬁwhémwﬁﬂ'&%@ unger 6.

When the filling is conpleted, the lid 12 or other seal is applied onto the
end 4 or the plung- er 6 inserted into the holl ow body 2,

respectivel y.is Instead of the plastic lid 12, a tear-off or a rupturable seal could be provided to seal the

chamber 38.

Fig. 4 demonstrates a slight modification of the embodiment of Figs 1-3. Instead of being
open at the bottom end the tubular rod 30a has two opposed longitudinal slits 42, which

20 extend from the bottom portion of the rod 30a up to about half the height of the rod 30a,
thereby providing a communication between the interior 36a of the rod 30a and the upper
side of the disc 20a. The bottom portion comprises an aperture 26a in the centre, which
functions in a similar way as the aperture 26 in the embodiment of Fig. 1. The bottom
portion of the rod 30 is circular and provides a support for the middle portion of the flexible

2s  disc 20a.

* In a further modification of the Fig. 4 embodiment, the sealing member 20'a is integral with
the rod 30'a and consists of an annular flexible ring, see Fig. 7. The advantage of this
embodiment is that it only requires a single operation in the manufacture of the rod 30'a and

30 . the sealing member 20'a.
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It should be noted that the hollow rod 30 in an advantageous nanner serves
as a netering "~ device for the agent to be added to the chanber 38. It
S transparentw@%a; ef erably provided with gradation | popsreshsatyhat
the agent to be a ec} preci sely could be neasured with the device.
Super fl uous agent nay be poured off fromthggrod 30 before the rod 30 has 5
been di splaced to open a conmunication into the chanber 38. Thus, due to

t he incorporated metering neans provided by the particul ar design of
the rod 20 a very precise neasuring of the agent to be added, can be
made wi t hout the need of any additional nmeans than the syringe itself.

10 In view of ﬁ'll.h.y i : 0 . ' B
requi red durabi H] y o@ﬁﬂémgfgc\?@;a(ﬂggeﬁ{rogwP’gﬁ‘%\@kg}%ﬁaceutt?oga osine
conposi tion, thappsopareof the rodI0b ictobutirewhileithe ldveer part 46 therepfls@dectipniim the

Dgent 10 Seoner AP Pha GRS ALt SRR NG 420 B LS HPRSGRE GORHRE o

| ong-term st Qr age gituds { s L ' I e
I s encl osed ?n gﬁ%?%?ﬂfggféﬁﬁﬁﬁg’mﬁ%’%{éﬁgﬁﬁb g?ggg%&f%\% Egﬁo ﬁ%?@%’dﬁ e
barrier nade of pettionmofithenod 30btupab hisut half the height dfithd iot B0tn Frdnh the tubularpartion

S ma T bag, . W apdSdicingBammer e caity sieppLperbon s b e ik s Bevices |
a sm ag, 1 '
agai NSt DI St Ur gensie @HdH tbggo@nggise.{mcm shiftfiess and g‘g]g&\e@a@ﬁﬁéﬁaaﬁneﬁ wall8.9RE be

sufficient providing an I np bl e seal or asimlar mat eri al
on top of the ofclowingipat56chpersiownwerds Cowardssthe battony portion: whichlie furip comprises

I ncorporated in 20 he. seal or the lid. t orh_an net,rat i anp. The
devi ce coul d‘°n0\ﬂf‘3%"°i°{m§ﬁ?8m°n%efbég’&‘ﬁfca@zfpgpﬁﬁ%tﬁ?ﬁ%bemg#&ai When to
be ;Jsed t he deviyg@ardfy. TR&Bditoft PortionQSoliMIude® b hpbirfird 6201to WisieH e Bulpe 28H6f theal
on to

P flexible disc 20b is snapped (cf. Fig. 10).

A modification of the Figs. 8-10 embodiment is shown in Fig. 11. As in Fig. 7 the flexible
15 sealing member 34'b is integral with the rod 30b. which has a radially protruding annular rim
60", which is prolonged by a thinner flexible annular edge 34'b in sealing contact with the
_ inner wall 8 of the hollow body 2.

Inthe embodimex;t of Figs. 8-11 the water to be added is introduced as before through the
20  open end 40 of the rod 30b but in opposition to the previously described embodiments the
water will not be contained in a lower tubular portion of the rod, but will rise along the
cross-shaped portion up to a desired level. In this case the cross-shaped portion could be
provided with coloured lines to indicate the volume levels. In these embodiments the rod
must not be transparent but can be made in an appropriate colour.

As should be understood all the embodiments function in a similar manner. A fluid agent,
preferably water, is filled into the upper end 40 of the rod 30, which water then flows
through the opening provided in the rod and subsequently reaches the upper side of the
flexible sealing member. The sealing member prevents the water from reaching the chamber -
30 38. The rod will then be displaced backwards, thereby creating a vacuum in the chamber 38.



of the tubular rod 30 is renbved. A suitable quantity of water to be added
to the mxture 25 wthin the chanber 38 is then filled into the tubular

conpartment of the rod 30 up to a desired |l evel (marked by a gradation
line or level mark). The plunger 6 is then displaced upwardl y, thus
creating a vaquyehdsts;t he chamber 38. After a sufficient di sppeggasavos27t he
vacuumw || be so strong therein, that the flexible disc 20 will flex
downwar ds, the circunferential edge 341pf the flexible disc 20 | oosing
its sealing contact with the inner wall 30 8, so that a conmunication is
established fromthe conpartnment 36 into the chanber 38, so WO

96/ 34681

PCT/ SE96/ 00527 The combined action of the weight of the water and the vacuum will flex the sealing

that the water | e t ] i Laf o
t he chamber 38. m@m‘:@r Wg%’e%graéﬁg@ %%%R{r{lgdaﬁg’f%% lﬁ%ﬁﬁg?%aﬁ?ﬁgaﬁ sc
20 ‘wi | | flex bahis disappeared fiofi abpesthé fledible scalinguntmbdrdntd ¢hel chember, salitbmernbet lodih
until,a viscous_gel containing the omeprazol el lets has been f or med.
Duri ng t he shakflexbask & iss original restposition apdsealofithe chamber3dy t he f1exibl e disc
20 to 5 leak into the conpartnent .36. The m xture could be stored in the
device for a“short period of tinme before admnistration. Just before
admi ni stration trheddstribed Solutions offendifferemtadvaneages. If thelsalingememberlisis separaher e
the preparation is to be adninistered. The preparation is then

expel | ed by deprensangtignal detail jtofings a greatdrecdom indhe ehoiqe,of matezial. Jhe gwterigkindhech
ial | th, .t : E la| |; f Elﬁ i RAR j '
ggpgﬂ gd ffg%tECMF%'g&%ﬁg%%h}%%ﬁ@%?S exl| gaa{lsc CREES cg’n evgirll n o

?ur face _ dt Onﬁteﬁﬂi?ﬂie&o@cuﬁpﬁszhﬁsbmfb prgvipé nifiﬁdi?m stiffis eind sappdrmoﬂgale_tskwng i sk
or any resi dues, ellets or el , elrn eft, 1n openLngs or slits,
whi ch coul d Bap g@w%m Hfithe.rod and %éﬁangﬁmber madedntegral. ﬁw chpige of material mustpe

12, a tear-off QEodnditite BEdRb reqiiftl shiftttsofifie RUAYUA Eded fexitifity shld Blasticity of

chanber 38.
the sealing member. However. this latter solution offers advantages as regards

manufacturing costs.

15 It should further be noted that in the two embodiments all the elements can be made of -
polymeric materials, such as for instance polyethylene, polypropylene, polyester, elastomer,
polycarbonate, rubber or silicone, and manufactured by conventional and cheap methods,
such as injection moulding. Moreover, all the details have a simple construction and are

easy to assembie. Consequently, the devices can be produced at a low cost.

20
In the above described embodiments of the invention the lid 12 is provided with an radially
protruding lug 16, which extends around a part of the circumference of the lid 12 and forms |
a grip portion for facilitating the removal of said element. It should be realized that the grip
portion may have any suitable configuration. For example, it could be oval, or it could be
. 25 constituted by a protruding flange extending over the whole circumference of the lid.

The devices are in particular suited for oral administration to an animal, especially a horse,
in particular of an agueous gel containing a formulation of a proton pump inhibitor e.g.
omeprazole or a similar composition. Howevér, it should be evident to the man skilled in

30 the art that the use of the device is not restricted to this field, since it can be used for mixing



Fig. 4 denonstrates a slight nodification of the enbodi nent of Figs 1-3.

| nstead of being open at the bottomend the tubular rod 30a has two
opposed | ongitudinal slits 42, which 20 extend fromthe bottom portion of
the rod 30a up to about half the height of the rod 30a, t her eby
providing a CQ@HH&*&ﬁtion between the interior 36a of the rogcpSpvsaisdzt he
upper side”of the disc 20a. The bottom portion conprises an aperture
26a in the centre, which functions in1a simlar way as the aperture
26 in the enbodinent of Fig. 1. The bottom portion of the fod 30 is
circular and provides a support for the mddle portion of the flexible 25
di sc 20a. JIn a further nodificatign of the Fig. 4 epbodinent, the

{ ) g
seal i ng menber Xeriogs kinds ¢finbapmaccuficalicompositions yth qther agents, and for grabreqtal opany
annul ar fl exi bl i fxﬁniﬁ : tmlﬁr Vet s b b : . j ent
is that it onl y%}l%iq%%lé a sih?\ag';lloémope a‘tﬁ?on |k%g§ﬁgﬁ%%€ﬁ%cstlﬂ?lgd% @ﬁﬂe&?od
30''a and 30 the sealing nenber 20'a. : WO 96/ 34681
PCT/ SE96/ 00527 ) e ) 10 |
In.still a furt Hshouldalse benntsdshat@phgamacenticahcoppositien i the sepwef yhisiapplication
enbodi nents the f %?F%E r ' . r
part 46 theréof dﬂeéssm% S C@ﬁ%ﬁ#ﬂﬁﬂ%%ﬁx&ﬁﬂg apehﬁcﬁggén&gorﬂggahgﬁ%sgﬁnéﬂ% ]
coul d be seen i riekts are iffendédtoche indhaled bywthis @gprdssiomnsi sts of two s
| ongi tudi nal | y extendi ng, perpendicular wall portions 48, 50, which extend
fromthe bottom portion of the rod 30b up to about half the height of
the rod 30b. Fromthe tubul ar portion 44 and extendi ng downwards the
cross-shaped portion 46 includes a first part having a



constant section to provide sufficient stiffness and gui dance agai nst the

i nner wall 8. The follow ng part 56 tapers downwards towards the
bottom portion, which in turn conprises 10 an annular rim60 to support
the flexible disc 20b and prevent it frombeing flexed upwardly. The
bottom portion al so_includes an aperture 62 into which the bpdfsrogdizaprf the
flexible di scWOIPH8! shapped (cf. Fig. 10). A modi fication of the
Figs. 8-10 enbodinment is shown in Fig. 11. yAs in Fig. 7 the flexible 15
sealing nenber 34'b is integral with the rod 30b. which has a radially
protruding annular rim 60', which is prolonged by a thinner flexible
annul ar edge 34b in sealing contact wth the i nner wall 8 of the

hol | ow body 2. CLAIMS |In the enbodi ment of Figs. 8-11 the water to be added
is introduced as before through the 20 open end 40 of the rod 30b but in

opposition to the previously described enbodi nents the water will not
be -cont ai ned i N, a Pegit for mikity & pharMadeutical. preférably dorandprdnular, composidoraviting, t he
cross-shaped portion up to a desired level. In this case the cross-shaped

porti‘on coul d Ipeeferably flyidoegentio apreparation. pinferablya gekorithe lkeqand subsegpently 3y ne

| evel s. In these ephodi pent . . QB¥ t? . can
be made in an M%W%‘S@?%dl}ﬁdgg‘mg&m%?sﬂou E‘éﬁﬁngerst%bg’eg cét:he
enbodi nent s f ungeipfisesatoBovs bédy (@) havigraaroutlds (4) sealed by e rdmovable clopure{12) abl y
water, is filled into the&?bger end 40 of the rod 3 whi ch water t

frows 't hr claiges eSa o Gbyemeicireliorabiy secompedadingtia Selior i 3} HddRes
Lhe uper o 0o Bl MSone ol oh PR RS ol il RIS
be di spl aced baspkyeeitiSconhdtesdad vaid plander (6 68. 6%R.6b,L6)i for disslachigali samei said
\é\gT?g/Egg?gégQ? hollow body (2), said plunger,characterized in said hollow body and said; |
removable closure defining a chamber for said composition. that said plunger (6, 6a, 6'a,
6b, 6'b) comprises a sealing member (20. 20a. 20'a. 20b. 20'b) having a flexible edge portion
(34, 34a, 34'a, 34b, 34'b) in sealing contact with said inner wall 18) of said hollow body-(2),
one side of said edge portion facing said chamber (38). thus separating said chamber from
15 the opposite side of said flexible edge portion. said edge portion being supported to be able
to flex in a sufficient degree in one direction only to loose its sealing contact with said inner:
wall (8) of said hollow body (2) in order to establish a communication between said
chamber (38) and said opposite side of said edge portion. when said plunger is displaced in
a direction away from said chamber (38).

2. Device accordingtoclaim l.characterized inthat said actuating meansis a

tubular rod (30, 30a, 30b), provided with at least one opening at a bottom portion thereof.

3. Device accordingtoclaim2.characterized in that said rod (30, 30a, 30b) has a
35 diametrically extending web (18), openings being defined between the side edges of said
web (18) and the inner wall of said tubular rod (30).

4. Device accordingto claim3,characterized in that said web (18) has a centre
aperture (26) adapted for detachably connecting said flexible sealing member (20) to said

LTI



The conbi ned action of the weight of the water and the vacuumw Il flex the
seal i ng menber downwards, so that water will be aspirated into the
chanmber 38. Wen the water has di sappeared from above the flexible
seal ing nenber into the chanber, said nmenber wll flex back to its

ori gi nal restgposi jon and seal off the chamber 38. Toers0seustoed
sol utions of f ¥@ Lrent advantages. |If the sealing nenber is a separate
constructional detail, it offers a great frgedomin the choice of naterial
The material in the seal i ng nenber can be chosen to have optinma
sealing and elastic properties, while the material in the rod can be
chosen to provide sufficient stiffness and support for the sealing 10

. menber. |f the rodd3Qseids¢ealing mamberpeingeirenlarand exianriding 3tdensttathe quigs wallof said of
mat eri al nust- bg a conprom se between required stiffness of the rod
and needed erx?*W?ﬁ?@'and el asticity of t he sealing nenber. However,
thi's latter solution offers advantages as regards manuf acturing costs.
15 It should further be noted that_in the twa enbodinents all the elenments

can be made of 5. Devirsagpasding taglaien2, ha r agpaf iz & iy thatsaidmbulared (3A0ahkasane,
| | , .
P 1Y Bone” ! andi” (et 334h porRof Sl sis (42 cREMIGAHGRRA SoudriBABERT

i njection nmoul ding. Moreover, all the details have a sinple construction
and are easy to _assenble. Consequently, the devices can be produced at
a | ow cost. 20 6. Devioe acepsdingiodaimds € hiagad t&xba 6 nigthas said flexibleisealian meaber he

lid 12 is provi < Wi e j ' g 16, which extends
around a part og(i'?:ﬁ'gﬁ] %ﬁl%g?#azﬁg%%%%ﬁﬁfeﬁégﬁ%s#%%gk #‘gr ns - agrip
portion for facilitating the renoval of said elenent. It should be realized
that the gri Qrtion may have any suitahle configuration. For
exanpl e, it R ouT-d BEAARFONIgE 1o alpidy, c & aged %rleﬁﬂsw%g@e%sv&a spAing membery
fl ange extendi ng; . i N i . ' .

g9 2 u’x&’?ﬁl lﬁlﬁlesaiﬂliﬁﬂufarf&féy )] %H%g%ﬁﬁf alf1aRible dnular ring (g4n Ia_)rrflg:fendmg

devices are in particular suited tor or mnistration to a
especi al | y a horadially from saidrbotpem pertion tor saik ingen wall (%) @fi said) bbllovobddyi(R). ng a
formul ati on of a proton punp-inhibitor e.gqg. oneprazole or a simlar

conposition. However, it should be evident to the man skilled in 30 the

art that the usg OpevifGacERding fo dn§ oFSlainiCAY (14 B { Or it¥ & ifi Hal Shid RbN&Sol!
can be used for mxin
15 (30,30a,30a") includes a volume measurement means for said agent to be added.

9. Device accordingtoclaim8,characterized in that said tubular rod
(30,302,30a") has level gradations for said agent to be added.

20 10. Device according to claim 8 or9,characterized in that said tubular rod

(30,30a,30a") is transparent.

11. Device accordingtoclaim2,characterized in that said rod (30b) includes a

tubular first part (44) connected to a second part (46) having a cross-shaped section.

12. Device according to claim 11,characterized in that said second part (46) tapers
towards the bottom p_onion of said rod (30b).

13. Device according toclaim 11 or 12,characterized in that said rod has a plate-
30  formed bottom portion hairing a centre aperture (62) adapted for detachably connecting said

% ¢ L M 0§ =
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various kinds of pharmaceutical conpositions with other agents, and for
oral, rectal or any ot her suitable administration to nmany different

ki nds of i vi %P& s, i ncludi ng humans. It shoul d al pCcT/SEIG00527d
that a pharnac I'cal’ conposition in the sense of this application 5 does
not solely nean a drug, also other kinds of iigeneficial agents, for instance
essential nut- rients are intended to be included by this expression.
WD 96/ 34681
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1. Device for niflexible sealiog member(@0h)da said radk (30} yrid saaling membst being cipcular and
conposition with . . j to a preparation
preferably a gelex%Pd’%té)q‘?‘b@%@?éﬂ%éﬁ%&%%ﬁéd- 5 mnistering said

preparation to a living being, e g an aninmal or a human being, the device

conprises a holl ow bod 2) _having an outlet (4) sealed, by a bl e

C|gg‘u‘re (12) a 14. Devicgac(cozdingtoclax%\llor 12,c%ar(ac)tere1ze int%atsaih%%?eseaﬁng
s member is integral with said rod (30b) and consists of a flexible annular ring (34'b)

extending radially from said bottom portion to said inner wall (8) of said hollow body (2).

15. Device according to any of claims 11-14,characterized in that said cross-

shaped second part (46) includes a volume measurement means for said agent to be added.
10 _

16. Device according to claim 15,characterized in that said second part (46) has

level gradation.for said agent to be added. '

17. Device according to claim 16,characterized in that said level gradations are

15 coloured lines.

18. Device according to any of claims 11-17,characterized in that said second part
(46) is coloured.

20 19. Déviceaccording to any of claims 2-18,characterized in that said tubular rod
(30, 30a. 30b) includes an open end (40) remote from said plunger (6), which is closed by a
moisture proof seal. ' '

20. Device according to any of claims 1-19,characterized in that said closure is a
25 removable lid (12).

21. Device according to any of claims 1-19,characterized in that said removable

closure (12) is a rupturable or a tear-off closure.

* c L M S *



pl unger (6, 6a, 6'a, 6b, 6'b) being displaceably accommpdated in said

hol | ow body (2) and in sealing contact wwth an inner wall of said

hol | ow body (8). an actuating nmeans (30, 30a, 30b) being connected to
said plunger (6, 6a, 6'a, 6b, 6b), for displacing the sane in said 10

hol | ow body (Q 9@%& pl unger, characterized in said holl ow persessnes2rai d
renovabl e clo dﬂ i I ning a chanber for said conposition. that said

pl unger (6, 6a, 6'a, 6b, 6'b) conprisepga sealing nenber (20, 20a,
20" a, 20b, 20'b) having a flexible edge portion (34, 34a, 34a, 34b,
34'b) in sealing contact with said inner wall (S) of said hollow body (2),

one side of said edge portion facing gai ha er (38 us.s

sai d chanber fr&n@wmﬁ@fé‘ﬁﬁ&@b’é@f’% Ifﬁ%’)ﬁ‘%)‘lzep‘g e 'ﬁgﬁt%&gsal d
edge portion bej k@g@& rpf-‘m okiﬁ ﬁhxﬁf‘saidlic@ncé!&féblﬁseQMa degr ee-
I n one di rectio#%gﬁ% Ioose P %gg nm-rl ont gct w th said inner

wal:l (8) of sai ﬂmm&wotndgloﬁe¢ompnsmgdeleastonemtsM¢ bawrier. communi cati on

bet ween sai d chanber (38) and said opposite side of said edge portion
when said plunger is displaced in a direction away from said chamnber
(38). 20 aclGrd halrdch ﬁ%rdiﬁt ke séRICht 1easttoh@ﬁmfsmra
actuating mec’insz:?g)ﬁé‘ln&éa %%aﬁ%de 36 3(§a Ob), provided with at

| east one openi bgriatis cormistdby aalumin nmtliwr eof . 3. Device according
to claim2. characterized in that said rod (30, 30a, 30b) has a 25
dianetrical ly extending web (18) openings being defined between the side

edges of said g nges\/iﬁ?%ﬁ%ﬁbmgwdﬂ%zwﬁﬁ ,cWel 1 a Of e S ld i it it i§ 30) -

4. Device accor alm aracterized in that said web (18) has a
centre apeontained ih 26 emalope.ed for detachably connecting said flexible
seal ing nenber (20) to said WO 96/ 34681

PCT/ SE96/ 00527 : 14

25. Device according to any preceding claim.characterized in that said
pharmaceutical composition is constituted by enteric coating layered pellets comprising a
proton pump inhibitor e.g. omeprazole pellets. mixed with a dry gelforming agent.

1= 26. Process for preparing a pharmaceutical preparation by mixing a pharmaceutical,
preferably dry and granular, composition with a, preferably fluid, agent shortly before the
administration thereof to a living being, comprising the following steps:

a) filling said composition into a chamber 38 of a device comprising a hollow body
20 (2;) and a plunger (6;) displaceable therein in sealing engagement with an inner
wall portion of said hollow body (2;), thereby defining a movable end wall of
said chamber (38), the plunger (6) comprises a sealing member (20) having a
flexible edg_é portion (34) in sealing contact with the inner wall (8) of th_e hollow
body (2), separating the chamber(38) from the opposite side of the edge
2 portion, the edge portion (34) is able to flex to permit a communication

between the chamber (38) and the opposite side of the edge portion (34),

b) closing said chamber with a closure (12)
1) providing a moisture tight seal to said filled chamber (38),
d) storing said device until time of use,

20 €) removing said moisture tight seal to said chamber (38),

* c L M s *



rr-od (30) said sealing nenber being circular and extending at least to the
outer wall of said t ubul ar rod. 5. Device according to claim?2
characteri zedinthat said tubular rod (30a) has a s cl osed
bottom portion and axial slits (42) extending from said bottom portion.

6. - Devi ce accgQrdi oclaim5 char acteri zedin

flexible sealﬁhﬁkﬁg er Is a circular disc (20a), detachably fixed-to
said bottom portion. 10 7. Device accordijpg toclaim6, c har act e
ri zedinthat said flexible sealing nenber is integral with said
tubular rod (30'a) and consists of a flexible annul ar ring (34'a) extending
radially fromsaid bottomportion to said inner wall of sai d hol | ow

body (2). f) 8. Dexpandingseidichamber (35) by displacing sai “'Eerr(ﬁ thepeby establish { o
d t hat d tubul
II:T’E‘Ias fl’l’ grrenlt nmeaﬁs fsg:’ S?W%S%H?%%g@%g§g&uﬁgm Oi)é}glk%\“ ceggécor dp#();]’

tosclaim8, ¢ h ar a Chéreby transfezring fiid dpehtabaid chaghber38) ar r od
(30, 30a, 30a') has level gradations faor said aPent to be added. 20 . 10.
Devi ce according) to cl af rquiresh shaking said device gl said preparation is B“‘i“ﬁ' that said

ool am s, & nihOn BpAghn bjeledbBAAHRRer OB by remotshy s 029 R "0

t ubul ar first part (44)smwd1§wwa¢mmdpmmga@dmmbeexpeued

cross-shaped section. 25 12. Device accgordin to cI aimll,. char a
cterizedin thatﬁgalsﬂdéﬁe@rh}'dﬁ& 49; ards sajd APERINg. ¢ he
bottom portion of said rod (30b). 13. DeV| ce accordl ng to claim1l1l

or 12, char acteri zedinthat said rod has a plate-
27. Process according to claim26,characterized in that said moisture tight seal in

10 step ¢) to said chamber (38) is accomplished by enclosing said device in a moisture proof

envelope, which comprises at least one moisture barrier.

28. Process according to claim27,characterized in that said at least oﬁe moisture
proof barrier is an aluminium layer.

15
29. Proce.ss according to any of claims 26-28,ch a.r acterized in that said
pharmaceutical composition is constituted by enteric coated pellets of a proton pump
inhibitor e.g. omeprazole pellets, mixed with a dry gelforming agent and that said preferably

fluid agent is water,

30. Method for oral administration to a living being of a pharmaceutical preparation, which
is achieved by mixing a preferably dry and granular, composition with a preferably fluid

agent by using a device according to any of claims 1-25.

. 25 31. Method according to claim30,characterized in that said living being is an

animal, e.g. a horse.

32. Method according to claim3l,characterized in that said device is inserted into
the mouth of the horse just in front of the first pre-molar tooth, said preparation being

30 deposited onto the root of the tongue.

R ) R



30 formed bottom portion having a centre aperture (62) adapted for
det achably connecting said ~ WD 96/ 34681
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flexi ble sealing nenber (20b) to said rod (30b), said sealing nerber being
circular and - 8,&%Iending to the inner wall of said hollo

14. Device actd’ ing toclaiml1ll or 12, char.acteri zedinthat
said flexible sealing 5 menber is integral with said rod (30b) and
consists of a flexible annular ring (34'b) extending radially from
said bottom portion to said inner wall (8) of said hollow body (2).

15. Device according to any of clains 11-14, char act eri zedin

that said cross- shaped second pagtyg(46) includes a vol ume measurenent
means for said agent to be added. 10 16. Device according to claim15,.
chdr acteri zedinthat said second part (46) has | eve
gradation for said agent to be added. 17. Device according to claim
16, char acteri zedinthat said |level gradations are 15

col oured I|ines. 18. Device according to any of clains 11-17,. c h a
racteri zedinthat s§0d s@3ond part : (46) is coloured.

FIG. 2




20 19. Device according to any of clains 2-18, char acteri zed

in that said tubular rod (30, 30a. 30b) includes an open end (40)
renote from said plunger (6), which is closed by a noi st ure proof

seal . -20. Device according to any of clains 1-19, char acter
Iz e din thayowhikss! Osure is a 25 renovable |lid (12). 9%&5%

Devi ce accordiﬁb to aﬁy of clains 1-19, c har act er i z %FT I n tlgt
sai d renovabl e closure (12) is a rupturable or a tear-off closure.
WD 96/ 34681
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22. Device according to any preceding claim c har acteri zedin
that sai d chanber (38) is prefill wi th said pharmaceutica
conpo§ition and said device is enclosed in a noi sture proof envel ope,
conprising at |east one noisture barrier. 5 23. Device according to
claim22, char acteri zedinthat said at |east one noisture
barrier is conprised by an al um nium | ayer. 24. Device accoording to

Ive IS

claine 22 or 23, char ac woe r iy e dinthat a s
contained in said env - :




25. Device according to any preceding claim char acteri zedin
that said phar maceuti cal conposition is constituted by enteric coating
| ayered pellets conprising a proton punp inhibitor e.g. omeprazole
pellets mxed with a dry gel form ng agent.- 15 26. Process for preparing
a pharmaceuti ofsfREAr ation by mxing a pharnmaceutical, cﬁﬁﬁﬁﬁq |y
dry and granufgﬁ), coerr%osi tion with a, preferably fluid, agentr short o§i’1
before the adm nistration thereof to a living being, conprising the
foll owi ng steps: a) filling said conposition into a chanber 38
of a device conprising a hollow body 20 (2;) and a plunger
(6;) displaceable therein in sealing engagenent with an inner
wal | portion of said hollow body (2; Bf3thereby defining a novable end wal l
of sai d chanber (38), the plunger (6) conprises a sealing.
menbef (20) having a _ fl exi bl e edge portion (34) in
sealing contact with the inne&.mang(S) of the holl ow
body (2), separating_the chaygberf38) fromthe opposite side of the edge
(34~r75 able to flex to permt a conmuni cation
° g portion (34),

poriion, the edge portrg
bet ween the chanber (38)
b) closing said
provi ding a noi st ur e30t-(
. storing said device unti
“tight seal to said chant
i PCT/ SE96/ 00527 17

1) expandi ng ss=x2 == . ) nger (6)

- thereby establish TuNi O\ ‘ 5 (38) causing
t he opening of said edgs
transferring fluid agen

d)
g said noisture




g) I f required, shaking said device until said preparation is
forned, 5 h) provi ding an opening to said chanber (38) by reRmPg
said closure (12) when ' said preparation is to be coPy

adm ni stered, allowi ng said preparation to be expelled )
from said device by displacing said plunger (6) towards said N
27. Process accoﬂ:ﬁ? t0 cl aiykafinTeCEfruiL Frolr i dradizaTion Z © d I\gggrat sai d

nmoi sture tight s n 10 step c) t on=mficp Bueepnher” (38) is acconplished by
encl osi ng PATERNATIONAL. APPLICATION PUBHISHED UINDER THESRATENT KOOPERAHONCIREATY (BCat

S\
-4t

| east oft ' ' 3 Z8. I, S LQers! @1 M

ract @)ﬁwg%%g&?n tﬁatmséi d at lqg t(ﬂglﬁér"ad%%%%MN pr oof %’8 ?i r
is an ajum ayer. 15 29. Pi 0despmamaidislPublipatiooDéey D Novenkberi 1996 (07.11.96)
26- 28, p—-h—aF—or-e—t—e—t—t—r—e—tt+r—that—gard ptarmeceutT cal

CONPOS| | ff) Rtdribtical Atcdetbhd Mihnddy €N PET/SED6/0SZX] @) DesigndteiSaites IALAM) ATIASK A BRYBG, BR, BY,
i nhi bi tpr e.g. oneprazole pellets, mxe .th ‘ P ADETIL . IS,
that ba| @ WptenstignalFiing Date: ¢ | 73;April 1996023 wat ehg @4, HOORU, SD,

oral adfinistration to a living being of phas

whi ch | @0 Pty mehi eved by nixing a prefefably $Z, UG), Eurasian patent
conposi {i on WW"Z{pref%WBW(%?’gf)d SE lagent,, ﬁ%kg t %W&t
to any 9f clainms 1-25. 25 31. Method adcor diMT(N, BT, SENAOATI jBient (B, BT, GF, €G, &1, CM,
te r |y Agpliaat (Al de@iatd [Siaresi [sk N4STRA |an  GA, ON, Mhi MR NE, SE, 19, TG} hor se.

32. Met hod adKBFROLAG ISEEEIT- WiEH a2 ra' cter i z edin that said

device |gzmiamitad i Nto t he nout h of| pibp@edrorse just in front of the
first pfes iyegors/Appiivinks (fordiSiody): , SeppodfVFibgi Nng  WhDinterdasinaistarcedPorint o t he r oot
of the fongu . 9C, FIN-02710 Espoo . GLAD, Hikan

'SE}; Centrumviigen 20, S-430 31 (SE). KERS, Tore

[SE/SE]; Dalgatan 38B, S-151 34 Sodestalje (SE). RUDEN,
Mats [SE/SE]; Bergstigen 20, S-436 42 Askim (SE).

(74) Agent: ASTRA AKTIEBOLAG; Patent Dept, S-151 85
Sadertillie (SE).
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(54) Title: DEVICE AND PROCESS FOR MIXING A PHARMACEUTICAL COMPOSITION WITH ANOTHER AGENT AND
METHOD FOR ORAL ADMINISTRATION OF THE PHARMACEUTICAL PREPARATION

(57) Abstract

Device.for mixing a phammaceutical composition stored in a chamber (38) in said device with an
agent to be added shortly before administration to form a preparation to be administered. The device should
be capable of being shaken without leaking. ¥t comprises a hollow body (2) having an outiet (4), sealed
by a yemovably closure (12) and a plunger (6), which includes a flexible sealing member (20) having a
circumferential edge in sealing contact with the inner wall (8) of the hollow body. The phmger (6), the
hollow body (2) and the removable closure (12) define said chamber (38). Ahollowrod(SO)isconnecfed
to the plunger (6) for displacing the same in the hollow body (2) and includes at least one opening, which
communlcawswmlmekmeﬂorofﬂwmd(SO)MmmeuppersideofﬁaeﬂexiblememberQO)._mﬂm'ble
member (20) is suppotted on the plunger (6), so that it can only flex downwards. Ata pressure
differential over the upper side and the lower side of the flexible member (20) the fiexible member will flex
downwards to open a communication at the inner wall (8) of the hollow body into the chamber (38), so that
said agent flows into the chamber (38).




