B f EB 2003 WD 00/ 16729 PCT/ EP99/ 06976 Container for intravenous 1g FEB 2003
adm nistration Field of invention 5 The present invention relates to a
device for storing and adnm nistering a nedical fluid, conprising a sealed
flexible .generally bottle formed contginer provided wth an insert inits
openi ng to wWeDobii€m9 i nj ecti on neans can be attached. BackgPEEEFIUIOTdie

invention 10 It is a well establ ifsh.ed technigue .ip Phar maceuti cal industry
to manufacture prefilled CS’&'Q'P'E POPHAYTOBHEAINUFAPR sterile fluids from

bl ow nol ding a polymer material, filling and sealing the so forned
container in a continuous operation. Such a blowfill-seal nethod is

di scl osed f drieldxwdiiplestiom US 4, 342, 184. |In the European 15 patent
specification EP 0 670 709, it is disclosed a container nade fromsuch a
met hod conprising essentially only a polyolefin based material so a highly

envi ronmgnt al  f r itgRQkeée GRleniitiErelates totlteric@ &5 sWiring aadRt@thisampat i bility to
the stored fluids which also satisfies the requirenent that the finally

seal ed cont anedical St comprisingtassepled fexiblegenerally attlsfemngdrcontginseproyided
aut ocl avati on. .at .about . f . LaHtes). This
bottled for r’?@’&h YRt |’r'1’é€s%$§"g§|{°t a %2‘"?%%? égnecgpggg"c%%ng%:}{}?bn of fluid with

a syringe needle piercing its elastonmer containing resilient sealing
insert. This type of containers has nmany advantages fromtheir cheap and
ef fici ent prepkerquamd of {Re MYENUAY they will successful ly replace gl ass
bottles gr anpoules in nunerous applications. A drawback with these
containers is that it requires a certain skill and 25 accuracy to correctly
pi erce the inser tltisa vesdtetablishied tdchriighe dophrrmacesitical Andustrwtoomartuffasture

prefilled bottle formed containers for sterile fluids from blow molding a polymer
material, filling and sealing the so formed container in a continuous operation. Such a
blow-fill-seal method is disclosed for example in US 4,342,184. In the European

15  patent specification’ EP 0 670 709, it is disclosed a container made from such a
method comprising essentially only a polyolefin based material so a highly
environmental friendly container is obtained with a high compatibility to the stored
fluids which also satisfies the requirement that the finally sealed container shall be
sterilized with high pressure steam (i.e. autoclavation at about 120°C for more than

20  about 15 minutes). This bottled formed container is suitable for repeated collection of
fluid with a syringe needle piercing its elastomer containing resilient sealing insert.
This type of containers has many advantages from their cheap and efficient production
method and they will successfully replace glass bottles or ampoules in numerous
applications. A drawback with these containers is that it requires a certain skill and

25  accuracy to correctly pierce the insert to establish fluid communication between the
bottle and syringe so as to collect a desired amount of stored fluid for adminstration to
a patient or for transfer to another container.

EP 0 088 056 and EP 0 326 391 disclose plastic bottle formed ampoules

having twist off heads and neck parts formed as a female luer so as to fit with the

30  male luer heads of a connected syringe when transferring fluids from the bottie to the
syringe. In many applications, it would be of advantage to be able to directly use the

bottle formed container filled for administering its sterile fluid to a patient. The
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Bitriehe IichétaRy atpprived Chottidwithia @sp WRIthiRSustemb s 16 frée its
opening . A separate connecting piece with attachment means for a cannula is inserted
into the opening. The assembled device is thereby ready to be used for administering
the contents of the bottle to a patient, or for transferring of the fluid into another

container. The device of EP 0 788 804 suffers from a number of obvious.drawbacks.

At first, the inserting procedure of the connector is inconvenient and results in
additional handling for the hospital personal and will always include a risk for
inadvertent contamination of the fluid. Secondly, the device, if used for vein flushing,
may deliver air bubbles with the fluid when the fluid is administered by squeezing the
flexible bottle. The introduction of air bubbles into the blood system can not be
tolerated due to the risk of embolism

Also US 4,259,095, EP 0310 227 and FR 954 795 disclose plastic bottles
filled medical liquids which have removable cap parts exposing a male luer neck part
for connection to a corresponding female part of a cannula. These containers aim to
provide containers which directly can be transformed to an adminstration tool for
injection of the stored liquid to a patient. However, as injection devices these
containers in many aspects are inferior when compared to ordinary syringes operating
by actuating a piston rod connected to a piston during the administration of the fluid.
One drawback with conventional blow-fill-seal formed containers of this type is that
the joints from the molding process when connecting the container pieces remain and

cause impairments of the fitting of luer connection between the coniainer top and a



openi ng. A separate connecting piece with attachnent neans for a cannul? ﬂf
inserted into the opening. The assenbl ed device is thereby ready t o 1g:FEB 1003
used for adm nistering 15 the contents of the bottle to a patient, or for
transferring of the fluid into anothér container. The device of EP 0 788
804 -suffers froma nunber of obvious drawbacks. At first, the inserting
procedure of the connector is inconvenient and results in additional
handling for the hospital personal and will always include a risk for
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There is obviously a demand for bottle formed plastic containers for storing medical
fluids that readily can be converted into a safe and convenient injection device with a
minimum of complicated operations and thereby having the highest possible safety in
terms of contamination of the fluid during the bandling. This is attained by the present

invention as will be explained in the following.
Description of the invention

The present invention relates to a device for storing and administering a medical fluid,
comprising a sealed flexible container which is generally bottle formed or of a similar
shape. In its front end, the container is provided with an opening part, in which an insert
is sealingly positioned. In order to protect the insert during handling and storing prior to
the use of the device, the container is formed during its manufacturing so it directly
extends into sealing cap over said insert. The cap is removable by being provided with
weak line or a similarly rupturable zone so the user by a simple twisting motion may
remove the entire cap or a substantial part thereof to expose the inset when the fluid in
the container shall be used and fluid communication shall be established between the
continue and an attachable injection means, preferably with a conventionally shaped

cannula comprising a front needle part connected to generally conical hollow rear part.



de-aeration step with conventional syringes in order to avoid injechianQM3
ai-r. W95/07720 discl oses a needl ess valve for use in intervenes i Pusion
which is normally closed to prevent fluid communication. A needl ess
connector can be engaged with a nal X el enent of the valve to open the

val ve. The adm nistration can not be perforned by sinply squeezing the
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adm nistering a nmedical fluid, conprising a sealed fl exi bl e cont ai ner
which is generally bottle forned or of a simlar shape. Inits front end,
the container is provided with an opening part, in which an insert is
sealingly positioned. In order to protect the insert during handling and
storing prior to the use of the device, the container is fornmed during its
manufacturing so it directly extends into sealing cap over said insert.
The cap is renovabl e by being provided with weak line or a simlarly
fupturable zone so the user by a sinple twisting notion may renove the
entire cap or a substantial part thereof to expose the inset when the fluid
in the container shall be used and fluid conmunication shall be
establ i shed between the continue and an attachable injection neans,
preferably with a conventionally shaped



cannula conprising a front needle part connected to generally coni cat B 2003
hol | ow rear part. 16FFa7W 3a This is acconplished by that the rear %\ﬁ &qﬂ
the cannula is attached to a generally tubular part of the insert with a
general |y conveal1&tape in cross-section fitting with the hAATERP A% of
the cannul a. Preferably, the tubular part of the insert and the hollow part
of the cannuihichrcempogsseraiillygxiendad appularirergss in 816 =g Vi cibaxteads paally
corresponds to le lyer fitt] and said hollow part corresponds to a
femal e | uer fI"t‘?n%ﬁéf’sf’_ﬁPFH@F%{%?W‘:&@@H%"J? g’etaq%%*mg’ﬁeo?alc%’}vec@ ?"(%ﬁc éﬁs is
saf el y attachggl;nd hRaj érmiahi easspre%ed@ﬁmrtghwnmﬁmagaﬁ@mgamﬁ tfe 8 FEB
2003 NVO 00/ 167 4 PCT/ EP99/ 06976 whi ch conprises a radially extended

annul ar r ecessulenperipkery o the anawiratresreferdgy sqrenidad withscrevt theeadedsert a
sufficient distance to secure the.attachnment of .a convent, onal cannul a
havi ng a rear 8@ﬁ&esswaﬁéa?%{§‘ @“Frgﬂ%aga%ﬁ%‘ﬁef’ hhge.ca"l”élyﬁa rlg‘il'gse&n&ﬂ fe

engagenent, tRjg,couter periphery of the annular recess preferably is
provided with screw threaded 5 grooves, so as to forma |uer |ock
attachment bet weenltigwn icwanait deatimelofthedavies ésrthat dfonpradmig dlpidBow imonies  an
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entrance of afiir inid ®ekbRaisantiflive evoitddlahd thereby ai stedemsichdiisifiedipn afair
accidental adm nistration of air 10 bubbles which at worst case may cause
enbol i sm 1Thebuptiesevhich@l WHEERTe P CAYSH SMBUE™. W HOTFelRA SeR ixRYidsd ~ onl y

admi ts 11 uid GORMACES hafh bily G BEGIrARicali iRGE BREcon. Fifieriifer { 1S
capabl e of being sealed 1f fluid passes fromthe injection device through
the insert i mteonsengs capablgioh&eing sppipdif flyid pasgee Semphejinigtiondgyice $haugh g t hat t he
Insert is pr O\xlrixsgxq c1jmo the container. This is preferably accomplished by that the insert is provided
with a membrane in its fluid channel which is displaceable between a first sealing
15 position to a second open position if a pressure is exerted on the flexible container.
Preferably the membrane is axially displaceable between two predetermined positions
in order to act as a check valve mechanism. The skilled person can readily select a
suitable valve mechanism which does not have to be limited to the mentioned
membrane and find suitable opening pressures. Suitable opening pressures for valves
20 in the present invention are less than about 2.5 mm H,0 and preferably Jess than about
1 mm H,0. In order to provide a device which is safe for flushing and rinsing an
intravenously connected catheter with sterile saline, for example of a patient confined
to parenteral nutrition, it is preferred that the membrane is displaced to a sealing
position by the blood pressure of the patient, so that blood not inadvertently will be
25  sucked out into the device, ]t is suitable that the opening pressure of the valve
mechanism must be larger than the blood pressure of the patient.
In certain applications, the bottle formed container of the device can be
bellows formed 1o facilitate the squeezing motion required during the adminstration of
its contents. The bottle formed container can also be provided with means indicating
30  the levels of fluid and the size of required doses 10 be administered.

The inventive device can be manufactured with a conventional blow-fill-seal

method as is more closely in the aforementioned patent specifications EP 0 670 709



with a menbrane in its fluid channel which is di spl aceabl e between a y%@tZUUS
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Detailed description of the invention
Fig. 1 shows a schematic view of the container with an axial split view of the insert.

20 By referring to Fig. 1, the device comprises a generally bottle formed
container body 10 with opening part 12 in its front end where an insert 20 is
positioned. The container extends directly into a sealing cap 14 which is made easily
removable by a twisting motion of the user. For this reason the cap is provided with a
preformed break line 15 which is easily rupturable. The insert has a generally tubular

25  part 22 which can be in fluid connection with the container body. The front end of the
tubular part is sealed with a plug 21 which is intended to be removed at the same time
the cap is ruptured. The tubular part 22 has a generally conical shape in cross-section so
as to fit a correspondingly shaped rear hollow part of a cannula. The cannula can
thereby be attached to the tubular part with a luer fitting. To assist in the attachment,

30  the insert is provided with an annular recess 24 which extends a suitable axial distance
in the insert. The recess can be provided with screw-threaded grooves 25 to improve

on the engagement with the cannula. The dimension of these parts are selected so that



over the insert fromthe polynmeric material. The finally assenbl ed deﬂi‘fﬁB 200
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15  the insert will thereby act as a check valve and is capable to close and seal the device

if the attached cannula is in intravenous contact with a patient and the blood pressure

is exerted on the valve mechanism until a pressure exceeding the blood pressure is
exerted on the container when administering medical fluid to the patient. The
accordingly designed insert will provide a device which is useful both as a flushing

20  and rinsing means for intravenous administration provisionally connected to vein of a
patient and for conventional adminstration by injection of dose of a medical fluid
without risking to accidentally administer air into patient that, for example, may
sucked into the device by inadvertent handling. The handling of the container will be
extremely simple and reliable and is initially restricted to the measures of removing

25  the cap along the preformed break line and attaching the cannula to the insert. The
container can then, if necessary, subjected to a de-aeration step by gently squeezing it
in an upright position until fluid expels from the needle and/or no visible signs of air
bubbles remain, The administration can thereafter be performed by simply squeezing
the container in a prescribed manner.

30 The device is preferably made substantially from polymer materials which is )
possible to recycle together without unnecessary labor to dismantle it and separately

collect its parts. A preferred material for the container is polyolefins, especially



in the insert. The recess can be provided with screwthreaded grooves E? E?WS
i rprove on the engagenent with the cannula. The di nension of these pg g
are selected so that 18 F E B 2003 W3 00/ 16729 6 PCT/ EP99/ 06976 t hey
conply with woeooh®@eDl N st andards for nale and fenal e | uer firClITBPgB069760

acconplish fluid comunication only in_one direction through the insert is
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conpati ble polynmer material and tightly wel ded together with conventi onal
means. The refahe §PHFeco8RMehe jnsert is provided with a sealing menbrane 26
accomodat ed in a housing 27 which is in fluid connection with the channel
23 going through the tubular part 22 and the channel 28. The nenbrane is
an elastic i o sealing silicon nmenbrane attached in its housing 27, wherein
it is axially displaceable between an open position and a seal ed position.
The nenbrane and the housing is dinensioned so that it admts fluid
comuni cation with the channel 23 when a predeterm ned positive pressure
is exerted on the container 10, for exanple by squeezing it, otherw se the
mechanismrermains in its sealing position. The rear part of 15 the insert
will thereby act as a check valve and is capable to close and seal the
device if the attached cannula is in intravenous contact with a patient
and the bl ood pressure is exerted on the valve nmechanismuntil a pressure
exceedi ng the blood pressure is exerted on the contai ner when

adm nistering nmedical fluid to the patient. The accordingly designed
insert will provide a device which is useful both as a flushing 20 and
rinsing nmeans for intravenous adm nistration provisionally connected to
vein of a



pati ent and for conventional adm nstration by injection of dose of a
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handl ing of the container will be extremely sinple and reliable and is
initially restricted to the measures of renoving 25 the cap along the
preformed break |ine and attaching the cannula to the insert. The

contai ner can then, if necessary, subpected to a de-aeration step by gently
squeezing it in an upright position until fluid expels fromthe needl e
and/or no visible signs of air bubbles remain, The adm ni stration can
thereafter be perforned by sinply squeezing the container in a prescribed
manner. 30 The device is preferably made substantially from pol yner
materials which is possible to recycle together w thout unnecessary | abor
to dismetuigs it and separately collect its parts. A preferred material for
the container is polyolefins, especially 18 F E B 2003 7 WO 00/ 16729

PCT/ EP99/ 06976 pol ypropyl enes and copol yners thereof. The insert can be
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appl i cat i oasxible bmért(§0)vmw91@tat {tﬁﬂbﬁ%ﬁﬂtaﬁ f;ihﬂ{h Wwhich & pdsfifonedt i re
container. 5 F E B 200 Cl ai s n arrangenent for POI’I ng and

admi ni st eranngscat @ﬁmqumnsingm mpnremumlvs mﬂgna sgidahsed being covered by a
removable sealing cap (14) such that after removing the sealing cap the insert can be
connected to an injection means, e.g. a cannula, characterized in that said removable sealing cap (14)
is a direct extension of said container (10) and that said nonreturn valve means is
arranged, when administering the fluid, so as to allow fluid communication only in
the direction from the container to the injection means, if a pressure is éxertcd on the

flexible container.

2. An arrangement according to claim 1, characterized in that the connection between

insert (20) and injection means comprises cooperating luer fittings.

3. An arrangement according to claim 1, characterized in that the connection between

insert (20) and injection means comprises cooperating screw threaded grooves.

4. An arrangement according to any of the preceding claims, characterized in that said
nonreturn valve means comprises a radially extended membrane (26) which is axially
displaced from a first sealing position to a second open position if pressure is exerted
on the flexible container (10), so as to admit fluid communication from the container

to the injection means.

5. An arrangement according to claim 4, characterized in that the membrane (26) is

displaced to a sealing position if actuated only by the blood pressure.



flexible container (10) having at its front end an opening part in which is
positioned an insert (20) conprising a nonreturn valve neans, said ihséEBZW3
bei hg covered by a renovable sealing cap (14) such that after renoving the
sealing cap the insert can be connec®ed to an injection neans, e. g. a
cannul a, characterized in that said renovable sealing cap (14) is a direct
extensign of said container (10) and that said nonreturn valve neans is

ar r ange8; ARFERNELMASTH 2RR0EIING & ayoffing prgceding eaimsocharpetarized dnthabotheuni cat i on
only in ir ' @r ] ainer to the injection neans, if a
pressure ?gﬁggé?ﬁégkg@ I§¥E#$§Q&§Eé'container. 2. An arrangenent according
to claiml, characterized in that the connection between insert (20) and

i njection nmeans conprises cooperating luer fittings. 3. An arrangenent
according to claim1l, characterized in that the connection between insert
(20) and injection nmeans conprises cooperating screw threaded grooves. 4.
An arrangenent according to any of the preceding clains, characterized in
that said nonreturn valve nmeans conprises a radially extended nenbrane
(26) which is axially displaced froma first sealing position to a second
open position if pressure is exerted on the flexible container (10), so as
to admt fluid conmunication fromthe container to the injection neans. 5.
An arrangenent according to claim4, characterized in that the nenbrane
(26) is displaced to a sealing position if actuated only by the bl ood
pressure. 18 F EB 2003 9 6. An arrangenent according to any of the
preceding clainms, characterized in that the flexible container (10) is

bel | ows- shaped.



