1 Housing and apparatus for storing a nedical container

The present invention relates to a housing for receiving a nedical
container for exanple a nultidose vial containing a pharmceuti cal
product, 5 such as a vaccine. The housing is in particular capable of
mai ntai ning the tenperature of the nedical container within a
predeterm ned range during the time needed for wwthdrawing all the
doses of product contained in the vial with injection devices

i ntended to be furtherHossithg arid dpppeatsisifor stoing aswedical \container
patients. The invention also relates to an assenbly conprising such a
10 housing with the nedical container |odged therein, and to an
apparatus for stori dpeaprgsenaimypotion mglatascto aswmishig fos.receiving a medical
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stored at rather specific cold temperatures. Indeed, due to their biological
nature, vaccines are complex to handle and to store. Vaccines are usually
temperature sensitive and typically need to be maintained and stored at all time
between 2 and 8 degrees Celsius (°C). Some vaccines will be more sensitive to
30 heat exposure and others will be sensitive to freezing. Therefore, mdintaining
and monitoring the appropriate temperature during the storage and the
handling of vaccines is a critical issue in order to sustain their efficacy.
Overexposure to heat as well as overcooling may result in the destruction of
the biological elements of the vaccines. Use of vaccines not stored in
35 appropriate conditions may lead to not effective vaccination of the populations
against diseases and may lead to expensive campaigns with limited results.



From a supply chain perspective, the nost efficient vaccine 5
packaging is the nultidose container, that is to say, containers that
may contain up to 10 or 20 doses of vaccine, one dose being intended
for one patient. Nevertheless, it nmay happen that a nultidose
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exposed to higher temperatures.



15 such as a multidose vial received thereisn, is further intended to
be stored in a renovable way inside an apparatus conprising a cold
storage accunul ator. The cold storage accunul ator transfers sone of
its cooling capacity to the wall of the housing, thereby providing
said housing with its own and i ndependent cooling capacity. As such,
when the housing of the invention, in wgch is | odged 20 a nedi cal
contai ner such as a nultidose vial, is retrieved fromthe apparatus,
it maintains the temper &busiagodbf the imeehtioal i< dnteatvgrtoateceive a medical
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30 withdraws multiple doses from the medical container in use.

In embodiments, said wall further includes a material capable of
accumulating cold. Such embodiments allow storing a great amount of cooling
capacity inside the housing intended to receive or receiving the medical
container and therefore prevent heat transfer to the medical container. The

35 maintaining of the appropriate temperature conditions is therefore excellent.



20 coupl ed on one hand to the collar of said nedical container, and
on the other hand to the fixation system of said housing. For
exanpl e, the adaptor may be renovably coupled to the housing and/or
renovably coupled to the collar of the nmedical container. For
exanpl e, the fixation systemmay conprise snap-fitting means for
coupling said adaptor to said housing. 2pln enbodinents, said nedical
container being filled with a plurality of doses of product to be

wi t hdrawn t her ef romlw embadimentectdd aayi @@mpﬁ@ésﬂ @d@ntality C@fﬁmsmmg

a counting s or | di catin ow of ,preduct have
i hdr ann THE lvRredre STmPE, BR) Naf BRI Renpr Re O more 1oy of
triggering iBsulstisg e'nateslal dnnerdbodimerdst ai least bheo regljacendrinsaétimgn material

h t 1 n i
?ﬂ Lj\g/gr ?qugg%ts\e’%r ;%gé péci IBy@?@Eéi ?ft Qir%ﬁ' %Muhggl%r’ Bgarﬁéﬁal &M 3&J§b§nt
cont ai nef ugsmlﬁtl@@matsa@lslay@r%ﬁm &epsaegted tyi Q@Y&fr@' 3y 9 efacalmewdndgthe

free acces ts\gélplssﬁirﬁ]eﬁlecﬁél%%@%soﬁﬂbfﬂﬁﬁ@hﬁ@' mafymtamaws bBdidir BB, The

e triggering syst nsi,st “in a
col | apsi bl €MPEYAIREN ﬁgﬁg@pgmpr{qt%%mggragwg %‘&’é‘l%‘é 'gﬁ%r@ QredmRERYSdor
and a nobile end 5|rprem@otnm@wtacctaasm@ndrhasysmmur@ Redated affym  friction
Wi t hdr awal of roductfﬂtﬁrom th nt ai Be said nobil e end

bei ng col | JB?? %gar%eearnsl, ﬁm C(?grlb”f' 39 Bé(?éess to the septum
at the 10ne of pr océteemt@dumentsesaldrwall wmpdsesvah cpeniasfer ehgpgeant of

Sln embodi "Eﬁ@trﬁeduéél‘ E’oﬁtélr%g‘?ﬁéﬂg s%YéhSUélhgeSBBﬁ iaQP?S&hi ng rﬁg‘fhls%aélfbw a

nmedi cal cont ai ner assi state Ive S
by pressur elseXée ﬁéﬁ tbﬂ ingddle ohthe @@ﬂlc@bﬁ@@ﬁaw apges Daesing Foretdgadhirem

the tri ggerth@%p%)éﬁétﬁms@%%' &RTkatss ¢drﬁént§tﬂeer@r@ »mmdrawh@ a Hode df PREA.
attachi ng nber ax ngvgﬁ)aced from each

cont ai ner ec?rnﬁx%'ﬂe $1R9 "BRY é’oiwén 'Qﬁ‘r?éJ er@ttr%WE?ﬂtnﬁoor
menber #Hd cgrinectsdetostheavdll [ himghsng nmenber under pressure exerted by

devi ce when sai d modl BUTeta5paftBf 8’ Bnstyb “sn 88 pSdtpdl cbRieRSheng
menber, andsing sepleaniived agoveantabmedal chetairerdiaving azwliancesed dy

devi ce when, ﬁ%ﬁt@ﬁ%é‘réﬂn w@md}é‘@ do% dﬁﬁ&%?@céuﬂe&%ﬂnrﬁ%&%u&ﬁa
attaching I ggering system

may be connected tolD o?mﬁ’ﬁﬂtm%ﬂ'ts ttﬁé @s8amblyg fuiherromprises” an adapior
enmbodi NBmt Ssouphel 60WHd ngncwéltraérwwafr d:fns;‘dl@d@e@icﬁl &stthingr,r@yben thefother

e e oSO A B PRIEEl FooT e L 20

wi t hdr awn frecmuvebly crediledlo tenhauisieg and/or removably coupled to the collar of the
medical container. For example, the fixation system may comprise snap-fitting
means for coupling said adaptor to said housing.

25 In embodiments, said medical container being filled with a plurality
of doses of product to be withdrawn therefrom with an injection device, said
adaptor comprises a counting system for indicating how many doses of product
have been withdrawn.

In embodiments, the assembly further comprises a triggering

30 system, said medical container being in one of an active or passive state with
respect to said triggering system, said triggering system preventing access to
said septum when said medical container is in said passive state, said
triggering system allowing free access to said septum when said medical
container is in said active state.

35 For example, the triggering system may consist in a collapsible leg
having an end fixed to the housing or to the adaptor, and a mobile end



I n enbodi nents, the assenbly may conprise a tine 4 ndicator for
monitoring tinme elapsed fromw thdrawal of a first dose of product
fromthe nedical container. The tine indicator nay be activated
manual |y by the user. 25 Alternatively, the tine indicator nay be
activated automatically when the first dose of product is w thdrawn
fromthe nmedical container, for exanple 9y the triggering system
when the nedi cal container goes fromits passive state to its active
state. |n epleoditimniagcesd ¢o ttheeseptuinciadfore famyt Wighdreapof geedact! ki the
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withdrawn from the medical container.

In embodiments, the assembly may comprise a time indicator for
monitoring time elapsed from withdrawal of a first dose of product from the
medical container. The time indicator may be activated manually by the user.

25 Alternatively, the time indicator may be activated automatically when the first
dose of product is withdrawn from the medical container, for example by the
triggering system, when the medical container goes from its passive state to its
active state.

In embodiments, the time indicator further comprises a locking

30 member for preventing access to the septum by the needle of an injection
device when a predetermined time has elapsed since withdrawal of a first dose
of product.

In embodiments, the assembly further comprises an activation
member for operating the counting system automatically, said activation

35 member being triggered by pressure exerted by a part of an injection device
used for withdrawing a dose of product from the medical container.



system for preventing the renoval of an assenbly fromthe apparatus
when a predeterm ned tinme has el apsed since first renoval of said
assenbly from said apparatus. The apparatus according to the

i nvention is appropriate to be used 25 in renote areas as it can
contain different medical containers having different contents with
the guaranty that the drugs will be presgrved in the good conditions
in termof contamnation, sterility but also in termof tenperature.
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perspect i vesafd awséma@ stsh@mboed o BS:d atrusof Figure 5 coupled to a
vial of Figures 1A J[n embo(alments t%e apparatus further comprises a blocking
15 system for preventing the removal of an assembly from the apparatus when a
predetermined number of doses of product have been withdrawn from the
medical container received in said assembily.
In embodiments, said time indicating system is activated by the first
removal of said assembly from said apparatus.

20 In embodiments, said time indicating system comprises a locking
system for preventing the removal of an assembly from the apparatus when a
predetermined time has elapsed since first removal of said assembly from said
apparatus.

The apparatus according to the invention is appropriate to be used

25 in remote areas as it can contain different medical containers having different
contents with the guaranty that the drugs will be preserved in the good
conditions in term of contamination, sterility but also in term of temperature.

The present invention will now be described in greater detail based
on the following description and the appended drawings in which:

30 Figures 1A-1C are respectively a perspective view, a partial side
view and a partial cross section view of a medical container of the assembly of
the invention,

Figures 2A-2C are respectively a cross section view, a perspective
view from the top and a perspeciive view from the bottom of the housing of the

35 invention,



Figures 9A and 9B are respectively a cross section view and a 15
perspective view fromthe bottom of an assenbly of the invention,
conprising a housing of the invention receiving the nmedical container
of Figures 8A and 8B, Figure 10 is a perspective view fromthe top of
an apparatus of the invention, intended to receive a plurality of
assenblies of Figures 9A-9B, Figure 11 is a cross section view of the
apparatus of Figure 10 20 once the assenblies are received therein,

Figure 12 is a pers LVe i f
F e 15 i anhe ﬁ@ér&gc@lé\’/geﬁg&i{iﬂ%éhﬁeWQEthhé BeHBRPE &k $apfor to be

( | lary nedi cal recjpients,
Figure 13 j@UpPles ga& r@@@ﬁﬁb@ﬂiﬁ@\ﬁf@fﬁ'{%@s%@wm& B‘E’em'%re 12 once
the auxiliary medi cHiguirecs B o6S sattfor giedi ofafle tdiRipbtrbf FHgneds ceuplédich
an expl oded eei)st’fctive,l i,@r{vn of a variant of the adaptor of Figure 5
in which tHeVE8 59Hfje%y‘§f is automatic, Figure 15 is a parti al
side vi e of the addigue ois & gupledéd peospectide etevaof aalariant of the adaptor

Figure 16 i | | r of Figure 14 30
mount ed on 3 9SS ST RESEE: Heliaf ol AR For_pur poses

of the description HégWenafisea fop ew afnihe opwding systemepf the Edgptor, of
"left", "V@ﬁ?h%,", “horizontal", "top", "bottont, "lateral",

"l ongi tudi nal", and derivatives thereof shall relate to the invention

as it is oriented i h9HESI RANAG T RERIPBSPESEY VieWscHesperitelY Hom Hig o
2A- C i s18haw frofotiei bgtoh®of ihe asseaitsded adapior bf Fryweisodi ment of the

' nvention. The hOUSiFri]gﬂJrieg §A1 aéjn%d Bgngre respectively a cross section view and a
perspective view from the top of the adaptor of Figure 5 coupled to a vial of
Figures 1A-1C filled with a product,

Figures 9A and 9B are respectively a cross section view and a
15 perspective view from the bottom of an assembly of the invention, comprising a
housing of the invention receiving the medical container of Figures 8A and 8B,
Figure 10 is a perspective view from the top of an apparatus of the
invention, intended to receive a plurality of assemblies of Figures 9A-9B,
Figure 11 is a cross section view of the apparatus of Figure 10
20 once the assemblies are received therein,
Figure 12 is a perspective view from the top of the apparatus of
Figure 12 intended to receive auxiliary medical recipients,
Figure 13 is a cross section view of the apparatus of figure 12 once
the auxiliary medical recipients are received therein,
25 Figure 14 is an exploded perspective view of a variant of the
adaptor of Figure 5 in which the counting system is automatic,
Figure 15 is a partial side view of the adaptor of Figure 14 mounted
on a vial,
Figure 16 is a cross section view of the adaptor of Figure 14
30 mounted on a vial during a withdrawal step.
For purposes of the description hereinafter, the terms "upper",
"lower", "right", "left", "vertical", "horizontal", "top", “"bottom", ‘lateral",
"longitudinal”, and derivatives thereof shall relate to the invention as it is
oriented in the drawing figures.
35 With reference to Figures 2A-C is shown a housing 100 in
accordance with an embodiment of the invention. The housing is shaped and



8 di nensi oned so as to receive a nedical container such as a
conventional vial for storing vaccines or a cartridge. For exanple,
the housing 100 is intended to receive a nedical container such as a
vial 1 of Figures 1A-1C. The housing 100 conprises a wall 101 shaped
and di mensioned so as to substantially surround 5 the vial 1 while

| eaving free access to at |least a portigp of the outer surface 4a of
the septum 4 (see for exanple Figure 9A). On the exanple shown, the
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the via | S

door conneccf (gﬁp't%ogst M{Eﬁq% dnéﬂés?%gﬁ?'gﬂgé %g\c“ dglgbsqﬁﬁtg)é}& S%EO%td
cl ose t hg \ihaddal hohile leaving free aqcasemmlieeahaspcrrbon of thaoutemsurface 4a
openi ng COLBfGthes AgR4 F]éb% Fo?re&bﬁipkﬁfrf@n fbrPfhetéB@arHBl%Sérbevﬁr hRE wall

coul d be connect tothe rest o screwing o
shappi ng antP ﬁﬁfh%ngﬁnﬁéQ%lﬁp@'ﬁﬁrﬁrpy'dﬁﬂs‘(‘!kﬁhr@é’c@%%l""f‘%é#"@\ef foym of a

a|m|30\é\/| ng Ehﬁlnh?ﬁﬁw@f@*?rﬁlﬁﬁgdﬁﬁ?ﬂt@c{ R Bethe vial 1d|n?jld1? th&mousing 100.
enbodi ment s, not _sho e 0 OUSi c e
of any shapss SUERrGL KIS AN 6 1R vell ioh Berees Jetines mutaly S@ngetal

recei veti0t heavity,03aforirecgiving theevialal | Insam erbadimkhy nsushaumnds dear,dsuch

vial. 20 The V\ﬁrllsf\%\?éntj aoéﬁﬁgcﬁnrgécté’rﬁ‘ th Qﬁé"v@éll By l{,@ﬁ chde b%rprowded in

exanpl e, the nor e nsul a
mat eri al . |grdarta @ageﬂnwmdwuﬂa& ng rraterl al layers are present to

formthe wall 101, &, bﬁytﬁfdlrﬂfan%' r'iothhoV\ﬁ*Pkﬂh@bﬁ@ﬁm@%o‘?ﬂ@ﬁ@%d’éﬁl’{@ﬁﬂm of
the two insul ati ngrtmate

mai nt ai n t D €8 @artpdithe hPHé'”HJD%'i ‘Ff{ji"i@é Weé?d%/tﬁéhﬁﬁ'%té)fﬁfée hOUS'”Q by

enhanceds screwing or Si¥ppimp dhathagcouid @éltéhmlltbeil%hﬂ@b@d the@from for
el astoneric %)oams elxggnde téubbe S Iand P’Ol efins, cellul ose,
8 t élca

cotton, poI%J P A% Blor, fi ber gl ass, mca,
netalic foils, EVA Irmematmchmeptsmot shmm t}txel wali ef tlambpusing could define a

pol yi socyanyy vﬂ%eof %?fls%%gg ?BPHeEB&ncﬁR%ttBefh‘aeogl}\Taqe of the Vi V|al _intended to be

Addi tional ly, | 'ud
accumul at i H§ceiyed th@ﬁ?lﬂ,rﬂ? leng @gitae wdimb@tarftna{jnsuﬁogmd&:sardn@alw | 101

ZhOWS a%@ortlon 1014’h@fwgﬂglg)t1e][s h%b@féﬁér?ans@étuﬁ”‘ﬂ%ehﬁ: %(rj'eg(at - , the
oot bl ThE BRI Rngler oS B e L o ATl mste 1o St
a t hi cknessnswlating poatetrinp [dyersere grogentt tol fant th'ze wall 101, a layer of air or
vacuum may be present between the two insulating material layers : the
capacity of the wall 101 to maintain the cold inside the housing 100 may

25 therefore be enhanced.

The insulating material may be selected from elastomeric foams,
expanded rubbers and polyolefins, cellulose, cotton, poly-
(ethyleneterephtalate), polyester, fiber glass, mica, metalic foils, EVA,
ceramic,epoxy, wood, polyurethane, polyisocyanurate, and combinations

30 thereof.

Additionally, the wall may further include a material capable of
accumulating cold.

On the example shown on figures 2A-C, the wall 101 shows a
portion 101a of greater thickness : as shown later in the description, this portion

35 of greater thickness is intended to face the bottom of the vial 1. On the example
shown, this portion 101a has a thickness corresponding to more than twice the



9 length of the cavity 103. This portion 10la is solid : such a solid
portion of greater thickness nade of the insulating material and for
exanpl e of material capable of accunulating cold allows to store a

hi gh anmount of cooling capacity and to nmaintain the tenperature of
the vial 1, once received inside the housing, 5 at a predeterm ned
range, between 2 and 8C for exanple. 9 In an enbodi ment not
shown, the portion 10la forns a recess in which ice packs can be
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the via [ en W S

wser 1o ot el EnheThmPRati d el L e TerriEl i e holsife.
be eithef cgenpmdeteroseed rargs ieiwiecn? andeB%bfmtdxemmadu ng of t he

medi cal container i gnigp ﬁ%%&rﬁé’htbﬁo ]}é?(ﬁpﬁ%ﬁtﬁa?lon 101a forms. & Pecess in

enbodi nents not shown, tron o eater thickness
coul d be i nvRighelget aaqslsa&@aa bat @itrézﬂugetaetOOmetlmtélmua<§| muchaag Resgikle the

theref ore exshfjedatufe af rtﬁ@llraédlaar @@ﬁtamar%éé]vé@smﬁé Ho@stdgem@rbfelt@ééﬂ 2
cylindrical lﬁ% &; 200n the exanple shown on Figures 2A-C, th

cavity 103 § ided at its distal end 103a with a transversal
annul ar 1gval I 105. A©rs tieewexampey showh hthedesusingtioorthetdioe shicws vegisbal

S0 SO AR oo s SATTER e

provi ded orvightahdrmaithe atfersind with eegriaspingsorofstianti94efor arsaerde holdithe

106. As shaywdiyd $60.1 As HBSC Shdd, (ﬁ'i’e céhi?1@§‘%ﬁ e BitH&Eo o'f EIosed
PRClRRF el Ve

I ntended to cooperate wt tor cou

the vial %@p%l%oncihﬁmw |t&%th>amngﬁtta%m@cdlc%mntamrﬂ@Iritﬁedwam bg
fixedlyi$ octgfml widdhi n t he housing 100. In enbodi nents, an adaptor

i ntended to be coupled 0

30,to the coll.ar o
cont ai ner, such as Bgﬁmlenqanreptoﬁh?\ﬂg 2'&‘%&0%8%0{ dhe h‘%nlf g{agni'e&t'er
syst em of tthe:khes:slamgldlm intsngec o dace aTHﬁemiaq:Jdi@rofnthm bial cloupidedotiid

the housingpl o Qte?ﬁr Wgefgdl%f‘t%ﬁr@&g gqﬁsrfeg ctbghgﬁl% g)ré?t?eﬂl)y @élndrlcal

recei ve the ne cont al ner Ernat
coupled to Q&Yéy

20 On the example shown on Figures 2A-C, the cavity 103 is provided
at its distal end 103a with a transversal annular wall 105. As shown later in the
description, this transversal annular wall 105 is intended to provide a distal
abutment for the vial 1 lodged within the cavity 103.

The housing 100 is further provided on the inner face of the cavity

25 103 with an annular ridge 106. As shown later in the description, this annular
ridge 106 is intended to cooperate with the vial 1 or with an adaptor coupled to
the vial 1 so as to form a fixation system for maintaining the vial 1 fixedly
lodged within the housing 100.

In embodiments, an adaptor, intended to be coupled on one hand

30 to the collar of the medical container, such as the vial 1, and on the other hand
to the fixation system of the housing 100, is provided. The adaptor may be
coupled to the housing 100 in a permanent way and therefore be intended to
receive the medical container. Alternatively, the adaptor may be coupied to the
housing 100 in a removable way. in embodiments, the adaptor may be coupled

35 to the medical container in a permanent way, and therefore be intended to be
loaded and mounted on the housing 100 together with the medical container.



housi ng 100 in a renovable way. I n enbodi ments, the adaptor may-:be
coupled 35 to the nmedical container in a permanent way, and therefore
be intended to be | oaded and nounted on the housing 100 together with
the nedical container. 10 Alternatively, the adaptor may be coupl ed
to the nedical container in a renovabl e way. Wth
reference to Figure 3, is shown an adaptgr 10 to be coupled onto the
collar 3 of the vial 1. The adaptor 10 is intended to provide
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formng a flxatl%g%%stemfor mai ntai ning the vial |odged wthin the
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21, The praTHaN: Heaneriny oty Wat 4L s, pryided Aids anehSdTecmoHE
hol e 43 r ederwandgprofestieh@8t oneri c piece 30. This el astoneric piece 30
bei ng pi erceabl e by r I ] ' WCE i .
nocess to the sept wirg UAEERES a2y (S aoDRE AR i profiry g, with
user w shesan dngrt RBNEIRr arimogéaoffopaipguat cémtoah bele B0 whieh ig, lodged the

t he adapj orgld&ohfereBigbedoonto the collar 3 of the vial 1. The
el astoneric piece 3 al so gotect the septum4 fromthe

envi ronnent . On thergxarppig; shown.dhejadapirel( urfies compisesya pap 40
made of a raireyunaling theegrimamy tmentb@e0 and cbugleddo ¢iag alpgingfmémdgr Dg by
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partially tubular wall 22. The cap 40 comprises a proximal transversal wall 41

25 and tubular wall 42 extending distally from the proximal transversal wall 41. The

proximal transversal wall 41 is also provided with a central hole 43 receiving

the elastomeric piece 30. This elastomeric piece 30 being pierceable by the

needle of an injection device, it allows access to the septum 4 and then to the

inside of the vial 1 when a user wishes to withdraw a dose of product from the

30 vial 1, once the adaptor 10 is coupled onto the collar 3 of the vial 1. The
elastomeric piece 30 may also protect the septum 4 from the environment.

The pierceable elastomeric piece 30 may be made of a material
impermeable to gas and liquid capable of flexing under pressure. For example,
the elastomeric piece has a thickness ranging from 1 to 8 mm, preferably from

35 2to 4 mm. The elastomeric piece may show a hardness ranging from 10 to 100
Shore A, preferably from 40 to 70 Shore A, measured according to DIN 53505.



35 2to 4 mm The elastoneric piece my show a hardness ranging fram
10 to 100 Shore A, preferably from40 to 70 Shore A, neasured
according to DIN 53505. 11 Suitable materials for the

pi erceabl e el astoneric piece 30 of the adaptor include natural
rubber, acryl ate-butadi ene rubber, cis-polybutadiene, chlroro or

br onobutyl rubber, chlorinated polyethyh?ne el astoners, polyal kyl ene
oxi de pol yners, ethylene vinyl acetate | uorosilicone rubbers, 5
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and conbi nation thereof This i nsul | eeve can

placed ar oUEAHON AR INIEBHONRAIENICE; m%swwucweaﬁﬁsgﬁﬁgfﬂhe tigle 1, and in

contents Ofpetrhwlar e produte cdrBiinad! tHeraPe iQthereford ndeessibleby site dkedle
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cont ai ner b%f Pﬂ ﬁg the nedical container at a tenperature in
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present

i ndi cat i ng_(W(YW m}ylaﬁégelé bt alsp dtibotal eéiee MLfsbepn RARBRAES fo die adaptor.
remai ni ng i ke EEHHAR of MRkl $hisulation materials such as elastomeric foams,

expanded rubbers and polyolefins, cellulose, cotton, poly-
(ethyleneterephtalate), polyester, fiber glass, mica, metalic foils, EVA and

30 combinations thereof, but also of non-flexible materials such as ceramic,epoxy,
wood, polyurethane, polyisocyanurate and combination thereof. This individual
insulating sleeve can be placed around the vial for maintaining as much as
possible the contents of the vial at the desired temperature. Indeed the use of
this insulating sleeve allows an improved insulation of the medical container by

35 maintaining the medical container at a temperature in the optimal range for
storage of a drug or a vaccine, for example 2 to 8 °C.



Wth reference to Figures 5-7B i s shown an adaptor 310 further 5
conprising a counting systemunder the formof a manual dose counter
91. The references designating the sane elenents as in Figures 3-4
have been mai ntai ned, augnented of 300. Wth reference to
Figures 5-7B, the cap 340 conprises a tubular wall 342 closed at its
proxi mal end by a transversal wall 341 gﬁovided with a 10 central
hol e 343. The tubular wall 342 is provided with an opening 344 on a
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around the collar 3 of the vial 1 (see Figure 8A).

25 With reference to Figure 6, the dose counter 91 is made of a flat
cylinder 92 provided with a plurality of circumferentially distributed peripheral
projections 93 extending radially outwardly. The flat cylinder 92 is further
provided with a central hole 94 dimensioned and shaped so as to fit around the
distally extending collar 348 of the distal face of the transversal wall 341 of the

30 cap 340, and so as to be snap-fitted thereon after overcoming the outer ears
348a of said distally extending collar 348. The flat cylinder 92 is snap-fitted on
the collar 348 so that it is able to rotate with respect to said collar 348.

Still with reference to Figure 6, the proximal face of the flat cylinder
92 is further provided with two proximal pegs 95 located around the central hole

35 94. As will be shown later, these two proximal pegs 95 are intended to

cooperate with the recesses 349 of the distal face of the transversal wall 341 of



When the adaptor 310 is assenbl ed, as shown on Figures 7A and 5 7B,
the flat cylinder 92 is snap-fitted onto the distally extending
collar 348 of the distal face 341 of the cap 340 and it is therefore
received within said cap 340 with a part of it protrudi ng outside via
the wi ndow 347a. The flat cylinder 92 is capable of rotating with
respect to the collar 348, therefore w §h respect to transversal wall
341. Anyway, before use, one of the information data, for 10 exanple
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adaptor 310 have been infroduced in the cavity 103 via the window 102 and the
cap 340 is clipped between the annular ridge 106 and the transversal annular
wall 105.

25 Because of the insulating capacity, and for example the cooling
capacity, of the housing 100, the vial 1 received within the cavity 103 is
maintained at a predetermined temperature range, preferably between 2 and
8°C, for example if a vaccine is contained in the vial 1. In addition, as shown on
figures 9A-B, access to the product 6 of the vial 1 is possible for the needle of

30 an injection device (not shown) via the hole 343, and then via piercing the
elastomeric piece 30 and the septum 4,

Therefore, a user may use the assembly 110 of the invention, as
shown for example on Figures 9A-B, in order to withdraw several doses of
product 6 from the vial 1, in an environment such as ambient air, having a

35 temperature of around 20°C or more, without fearing that the temperature



In addition, with the vial 1 and its adaptor 310 | odged within the
cavity 103 of the housing 100 as shown on Figures 9A-B, the user may
use the 5 dose counter 91 in order to determ ne how nany doses of
product 6 have been already wi thdrawn or on the contrary how many of
such doses are remaining inside the vial 1. In this view,
and with reference to Figures 5-7B and 9A-B, before withdrawing a
first dose of product 6 fromthe vial 1, the user rotates the flat 10
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The assembly 110 of the invention allows withdrawing multiple
doses from a vial 1 in good temperature conditions during the time necessary

25 for withdrawing and further dispensing said multiple doses. Indeed, with the
assembly 110 of the invention, the temperature inside the vial 1 is kept at an
optimal range, for example 2 to 8°C, for optimal storage of the product, for
example vaccine, contained therein, during the time needed for withdrawing the
number of doses of product contained in the vial 1.

30 The user may repeat the piercing step with the needle of a new
empty syringe until all the doses contained in the vial are removed. The adaptor
acts as a protection of the septum of the vial. Using an adaptor minimizes the
risk of contamination for the following dose withdrawals.

In embodiments not shown, the assembly further comprises a

35 triggering system, the vial being in one of an active or passive state with

respect to said triggering system, said triggering system preventing access to



the septum when the vial is in said passive state, said triggering
systemallow ng free access to said septumwhen the vial is in said
active state. For exanple, the triggering systemis configured so
that the vial is noved fromits passive state to its active state by
pressure exerted on the vial by a user. For 5 exanple, the triggering
system conprises a first attaching nenb and a second attaching
menber axially spaced fromeach other, the vial being successively
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indicator for monitoring time elapsed since withdrawal of a first dose of product
25 from the vial.

This time indicator may consist in a visual indicator for example
with a change of color or with the evolution of a cursor or a fluid on an
appropriate scale. This time indicator may also show if a temperature breach
has occurred, it may show the cumulative amount of time during which the vial

30 has been exposed to high temperature.

The time indicator may be activated either manually by the user,
when the user activates the counting system such as the dose counter after the
first withdrawal of a dose of product from the vial or when the user removes the
assembly from the apparatus (see Figures 10 and 11) for the first time. In

35 embodiments, the time indicator is activated by the triggering system.



I n enbodi nents not shown, the time indicator conprises a |ocking 5
menber for preventing access to the septum by the needle of an

I njection device when a predeterm ned tinme has el apsed since

wi t hdrawal of a first dose of product Any dose wi t hdrawal
beyond this specific period of time can also be prevented with a

bl ocki ng system connected with the tine kndicator in order 10 to
prevent the renoval of the housing out of the apparatus, when a
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The cold storage accumulator 402 may comprise active or passive

20 technology.

A passive technology may be an open, insulated area to receive ice
blocks, cold liquids or cooling packs such as bags filled with refrigerant. In this
case, users fills the area before or immediately after receiving the housing
and/or medical container inside the apparatus.

25 A passive technology may also consist in a totally or substantially
closed area filled with refrigerant. In this alternative, the apparatus 400 is
cooled in a freezer or in a cold area before or immediately after receiveing
housings and/or medical containers. A substantially closed area may be
provided with openings and optionnally internal tubings, in order to be

30 connected to an external cooling system. Cool liquid produced by the external
cooling system may then circulate in the cold storage accumulator to bring it to
an optimal temperature, as for example 2 to 8 °C.

Refrigerants contained in the cold storage accumulator 402 are
preferably non-toxic materials with a high enthalpy of fusion such as water,

35 glycerol, parafin wax, fatty acids and combination thereof. Such materials may



17 also be in the formof gel when m xed with hydroxyethyl cellul ose
or vinyl-coated silica gel. The col d storage accunul at or
may al so i ncorporate an active technology as Peltier cells or
endothermic reactions. Peltier cells absorb heat 5 when submted to
power and endot herm c reaction, such dissolving solid amoni um
nitrate or ammonium chloride in water qy ?ckly cool surroundi ng
environnent. If such technol ogies are not sufficient to cool housings
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for exanpl ejoses &B product 6 from the vial 1 of the assembly 110 which has been
removed from the apparatus 400, the other assemblies 110, which are lodged
with contact with the cold storage accumulator 402 continue to store cooling

25 capacity.

As shown on Figure 11, the cold storage accumulator 402 further
comprises a central recess 404. This central recess 404 may be used for
storing auxiliary recipients 500 as shown on Figures 12 and 13. The auxiliary
recipients may be stored inside a box 501 received within the central recess

30 404. For example, the auxiliary recipients 500 may contain lyophilisate usable
in cooperation with the product 6 contained in the vial 1 for example for
reconstitution of a drug to be dispensed to a patient. The recess 404 may also
be used for storing other kind of medical devices or recipients.

In embodiments not shown, the apparatus may further comprise an

35 activation system for automatically activating the triggering system of an
assembly when said assembly is removed from said apparatus : for example, a



pl ug present on the apparatus nmay cooperate with the triggering
system and/or with the counting systemof the assenbly when the
assenbly is renoved fromthe apparatus. In enbodi nents not shown, the
apparatus may further conprise a 5 blocking system for preventing the
removal of an assenbly fromthe apparatus when a predetermnm ned nunber
of doses of product have been mﬁthdramnlgron1the vial received in
sai d assenbly. I n enbodi nent s not shown, the apparatus may
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wall 642 closed at its proximal end by a transversal wall 641 provided with a
central hole 643. The proximal face of the transversal wall 641 is provided with
an opening 641b radially spaced with respect to the center of the transversal
wall 641. The proximal face of the transversal wall 641 is further provided with
25 two holes 644 symmetrically located with respect to the central hole 643.
The gripping member 620 comprises a partially tubular wall 622
provided with radial rims 627.
The counting system comprises a flat cylinder 692 provided with a
central through hole 694. The flat cylinder 692 comprises on its lateral wall two
30 diametrically opposed outer pegs 693. From the distal face of the flat cylinder
692, extend in the distal direction three circumferentially distributed flexible
rings 695, capable of collapsing when a distal pressure is exerted on the
proximal face of the flat cylinder 692. The proximal face of the flat cylinder 692
is further provided with a plurality of circumferentially distributed information

35 data 696, such as digits from “0” to “10” on the example shown.



The counting systemfurther conprises a ring 697 receiving the flat
cylinder 692. The ring 697 is provided with a distal inner annular
ridge 698 formng a distal abutnment for the flat cylinder 692. The
ring 697 is further provided on its lateral wall with a cam 699
formng a plurality of 5 circunferentially distributed peaks 699a and

val | eys 699b. When the adaptgg 610 is assenbled, the pegs
693 of the flat cylinder 692 are engaged in the cam 699 of the ring
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needle hub 7 of an injection device and the needle 8 of this injection device.

When the user is ready to withdraw the first dose of product 6, he

30 introduces the needle 8 inside the elastomeric piece 30 of the adaptor 610,

then inside the septum 4 of the vial 1. By doing this, the needle hub 7 comes in

contact with the edges of the central hole 112 of the plate 111 and applies a

pressure on this plate 111 in the direction of the arrow F shown on Figure 16.

Thanks to the helical spring 114, the pins 113 penetrate the two holes 644 and

35 come in abutment onto the proximal face of the flat cylinder 692. The pins113

exert a pressure on the flat cylinder 692 in the direction of the arrow F. Thanks



Once the user has conpleted the withdrawal of the first dose of
product 6, he renoves the needle 8 and needle hub 7 of the injection
device. Both the flexible rings 695 and the helical spring 114 cone
back to their respective rest position, and the peg 693 travel s back
froma valley 699b to the 10 next peak 699a, conpleting the partial
rotation of the flat cylinder 692 corresgonding to the w thdrawal of
the first dose of product. On this next peak 699a, the peg 693 is
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separated b
and preferred embodiments, |t |s to be understood that such detail is solely for

that purpose and that the invention is not limited fo the disclosed embodiments,
but, on the contrary, is intended to cover modifications and equivalent
arrangements that are within the spirit and scope of the appended claims. For

30 example, it is to be understood that the present invention contemplates that, to
the extent possible, one or more features of any embodiment can be combined
with one or more features of any other embodiment.



5. A housing (100) according to any one of clains 1 to 4, wherein the
fixation systemis selected fromfriction neans, snap-fitting neans
(106), and conbi nati ons thereof. 6. A housing (100)
according to any one of clainms 1 to 5, wherein 20 said wall conprises
an opening (102) for engagenent of the nedical container inside said
housi ng. 7. An assenbly (110)},conprising a housing (100)
according to any one of clains 1 to 6 and a nedi cal container having
a collar (3) closed by a septum (4), wherein said nmedical container
is received within said housing. 25 8, An assenbly (110) according to
claim?7, further conprising an adaptoPL@¥B§ 310; 610) coupled on one

hand to the collar df Ashbdsingdioe) feoriceiviied a medican coRtaiméhen Mamsy a
to the fixation
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doses of product have been w t hdrawn. 1. An assenbly according to
any one of BP®MA 7 to 10, further conprising a triggering system
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assenbl y ad@@ﬂ@isﬁ’_&’ PeHENGi ns 11 and 14, wherein the tinme indicator is
automatical ly activat agd asehiifly {11Q06srhpesiay  Bduising (100) according to any

one of claims 1 to 6 and a medical container having a collar (3) closed by a
septum (4), wherein said medical container is received within said housing.

25 8. An assembly (110) according to claim 7, further comprising an
adaptor (10; 310; 610) coupled on one hand to the collar of said medical
container, and on the other hand to the fixation system of said housing.

9. An assembly according to claim 8, wherein said fixation system
comprises snap-fitting means (106) for coupling said adaptor to said housing.

30 10. An assembly (110) according to claim 8 or 9, wherein said
medical container being filled with a plurality of doses of product (6) to be
withdrawn therefrom with an injection device, said adaptor comprises a
counting system (91; 692, 697) for indicating how many doses of product have
been withdrawn.

35 11. An assembly according to any one of claims 7 to 10, further
comprising a triggering system, said medical container being in one of an active



16. An assenbly according to claim 14 or 15, wherein the tine

I ndi cator further conprises a | ocking nmenber for preventing access to
the 20 septum by the needle of an injection device when a
predeterm ned tine has el apsed since withdrawal of a first dose of

pr oduct . 17. An assenbly (110) according to any one of
claims 10 to 16, further conprising an agtivation nmenber (111, 113)
for operating the counting systemautonatically, said activation
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elapsed since withdrawal of a first dose of product.

17. An assembly (110) according to any one of claims 10 to 16,
further comprising an activation member (111, 113) for operating the counting
system automatically, said activation member being triggered by pressure

25 exerted by a part of an injection device used for withdrawing a dose of product
(6) from the medical container.
18. An apparatus (400) for storing at least one housing (100)
according to any one of claims 1 to 6 or an assembly (110) according to any
one of claims 7 to 17, comprising an enclosed storage chamber (401)
30 comprising a cold storage accumulator (402), the cold storage accumulator
including a series of openings (403) receiving a series of housings (100)
according to claims 1-6 or assemblies (110) according to claims 7-17.
19. An apparatus (400) according to claim 18, wherein the cold
storage accumulator further comprises a recess (404) for storing auxiliary

35 medical recipients (500).
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20. An apparatus (400) according to claim 18 or 19, further
comprising an activation system for automatically activating the triggering
system of an assembly when said assembly is removed from said apparatus.

21. An apparatus according to any one of claims 18 to 20, further
comprising a blocking system for preventing the removal of an assembly from
the apparatus when a predetermined number of doses of product have been
withdrawn from the medical container received in said assembly.

22. An apparatus according to any cone of claims 18 to 20, further
comprising a time indicating system for monitoring time elapsed from removal
of an assembly from the apparatus.

23. An apparatus according to claim 22, wherein said time indicating
system is activated by the first removal of said assembly from said apparatus.

24. An apparatus according to claim 22 or 23, wherein said time
indicating system comprises a locking system for preventing the removal of an
assembly from the apparatus when a predetermined time has elapsed since
first removal of said assembly from said apparatus.



