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- 1 DEVICE AND METHOD FOR THE EXTEMPORANEQUS
PREPARATI ON OF AN | NDI VI DUAL QUANTI TY OF STERI LE
FLU D The present invention relates to a device and a
procedure 5 for the extenporaneous preparation of an
individual quantity of sterilejtreatment fluid that
may be conpressible, in particular a treatnent gas,
for the purposes of admnistration to a patient

SRR 230 Wlaor ik e b IARRLS Seraragrop oF an

sterile and comyrRASUAIS JUANTETYS ©F G| re@lent
fluid, in particular a gas, for exanple air or a

fluorocarbon gas (CF4, C2F6, C3F8, . . . ) , SF6, N2,
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rocedures require
adiomitdte atxtempfranedus prdpandtel opesf et | yndicwt dad 1
treat t to the ocular cavity, The gener
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1 quantity (that is to say intended for a single .
pRrEPsesofof @dmirfislirptipra trerd aatient efhyreantaf eanimal) .
and under appropriate conditions for the envisaged
admnistration. 25 Up to now, in practice the
I Cebirtiad malt heurapiaudties cof sudgiesiinedp lgas taren Preppiece the
by filling an adm nistratiqon syringe froma l%%?
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sterilisation device. However, these large 30 size
cpliirnder 8 £ldoreaghont s t(iTd:, cOpfai Cs€annot . be SFe, Na,

sgﬁrilised or naint?ined iﬁ a steékbelstﬁte.un er  cal
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f p@Btddures require the topical administration of such a
sterile, perfectly neutral treatment gas to the ocular

cavity.

The general problem that therefore arises in this context
is to make available to the practitioner an individual
guantity (that is to say intended for a single patient) of
this fluid in a perfectly sterile state, and under

appropriate conditions for the envisaged administration.

Up to now, in practice the individual quantities of
treatment gas are preparéd by filling an administration
syringe from a large volume gas cylinder under high
pressure and via a pressure reducing valve and a
filtration-type sterilisation device. However, these large
size cylinders and the gas that they contain cannot be
sterilised or maintained in a sterile state under

satisfactory conditions. The transfer of the syringe from
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the non-sterile filling point at the cylinder to the
sterile point of use (for exanple a surgical unit)
requi res numerous mani pul ati ons and precauti ons,
i nvol ves risks of contam nation, and does not provide
for an ad hoc 5 "traceability_ of _each individua
guantity of treatnent fluid admnistration to each
patient. US-3 853 157 descri bes an apparatus for
fidydd VIl nge ith.a liquid conposition froma
g R 0 ol AT U O PR TR EE S he
cotrasipbndgidiont cofaves al fonNdexatibbe 08€6gid8U unit) requires
provided with a manual | y operated push button _val ve,
THERARES RAPHRAT IS RSP FRFAYpECR$r obeplyes risks of
facidddrditrta diigh | A dddd 109 ofr i gfoﬁugﬁiﬁeéd%c
syringes. This device does not guarantee the
st'erakietpiafi tiyMeofi qucd iA8icoapasi tuantiayr edueedatment
into the syringe, which may be contam nated, in

Yid, agmigi Gan i IFade RARIAL- orifice of the
valve of the cartridge, and is liable to be infected.
The device is not conpatible with the distribution of

a USopBesisiti7e cemmppudias em (gasecutsuEaonpiokl ingnsyringes
on ont ai.ni ng, a gas)_.si.nce it is extrenel i. o
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by sinply observing the displacenment of the piston.
280PRE / 0BPECcPrEVidkd WikdnE @mnualilhionraradted aush button

th di v es .oy Rr i vice that is
si%%?g'angﬁgrggﬁg%lﬁa'nbﬁégﬁfﬁgggag¥%;%%?qt&?ﬁé in order to
eXtefpdtaheotbe paepdr filddingaioft ke 1pQigd rmimdése,oPfsyringes.

an, i.ndi,vi dual quantity of sterile treatment fluid o
tﬁgf‘Snﬂ?vbgecgﬂ‘ﬁﬁeggﬁ:bﬂg?r%tg\?oit@i%é%ﬁﬂi%é’s ot the liquid

TR e e L R S
s9phhgeinated, ahy paskictilegnpyomositagt with the outlet
orifice of the valve of the cartridge, and is liable to be
infected. The device is not compatible with the
distribution of a compressible composition (gaseous
composition or one containing a gas) since it is extremely
problematical, if not impossible, to gauge precisely the
dosage of the volume introduced into the syringe by simply

observing the displacement of the piston.

The object of the invention is thus to obviate these
disadvantages by proposing a device that is simple and
reliable in use that permits the extemporaneous
preparation, at the point of use, of an individual quantity
of sterile treatment fluid that may be compressible,
avoiding any less of fluid during the assembly and
preparation - in particular totally hermetic during the

filling of the syringe - and any risk of compromising
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- 3 asepsis, and may itself be conpletely sterilised
- in particular with ethyl ene oxide - w thout any
risk, in particular w thout any risk of mxing or
reaction of the treatnment fluid with ethyl ene oxide.
5 The invention proposes in partd cular such a device
that can be used and that is also particularly
suitabl e and advantageous in the case where the

t t fluidis . ible, .t is to, o
coReATAs o ot gned of EQERE PR CoTs 15 54y Srhe:1RYer o
al sorpL OPDSESw stk heBh fiB¥hECokDat engutBSuthgny risk, in

followup ("traceability") of the adm nistered doses
of Pa¥tifelay swikophvanyi bhskl 86 PisvpBdesrsaenchion of the

devige . #5,pl “Pi@nrgﬁﬁ}zigﬁépgﬁﬁi‘ée to produce and

that i ncludes only a atively smal'l nunber of

S5parts. 20 To this end, the invention relates to a
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devi ce, f th t ti f .
IS U G BT SP TS LR r PREC LT RLE RERRCR | 3 SeThge that can

Maye hesadmresshdt eis fHIsd Near PLERPSESy OfuitSble and
adnm nistration to a patient, said device conprising:
2zdvantagqaie Iorthrimasstwhengy theoteeatmeneaf hehd is

f 14y AL Si i St i di ' lin .
RIS NS A A S TG FLp 8 or contains
disstgasbuti on end, - a reservoir containing a quantity
of treatnment fluid under pressure, forned by a rigid

cartridge equi pped 30 with an outl et valve capabl e of

beihag iheidiliidiald s PG &k 1) W BSPRINi e | Ofsures the
with the distribution end
follow-up (“traceability”) of the administered doses of

fluid.

The invention also proposes such a device that is simple
and inexpensive to produce and that includes only a

relatively small number of parts.

Toc this end, the invention relates to a device for the
extemporaneous preparation of an individual quantity of
sterile treatment fluid that may be compressible, for the
purposes of its administration to a patient, said device
comprising:

- a syringe for administering a dose of treatment
fluid, comprising a piston sliding in a cylinder provided
with an open axial end, so-called distribution end,

- a reservoir containing a quantity of treatment
fluid under pressure, formed by a rigid cartridge equipped
with an outlet valve capable of being hermetically
connected in fluid communication with the distribution end

of the syringe, and capable of being copened in order to



of the syringe, and capabl e of being opened in order
to 4 release the treatnent fluid under pressure into
the cylinder of the syringe, wherein: 5 - it
conprises a connection/sterilisation device
containing a filtration-type sterilisation device
provided with a fluid inlet and a fluid outlet, and
capable of sterilising the treatnment fluid flow ng
beg h apd_t he qout l.et

CoPOEtrnFar eF FrFEReRbnhesAoEhEE Bt adpap ansp the
pecpiindeg dhethssepbingand hernetic connection of

the cartridge and syringe for the purposes of filling
t he syringe with the sterilisation device interposed
betmegn;fhe cartridge and the syringe, so that the

f|UId 15 outlet of the sterilisation device can
Sdeliver, into the syringe, sterile fluid IeaV|ng t he
cartridge, -,the reservoir conta

Creatmene rHhi GobRuer o bssaracehini(AbEELha¥elian device

qUadtitd ¥n Dig érfiﬁf@%%léﬁutfﬂéh§£e§§ﬂ1§§t£859é§9ﬂcétprov1ded
at nospheric 20 pressure by e cartridge during the

opEkilhga of luid ylete a@@r@ eﬁb@h@lso‘tlblﬁhr i agfvedpable of
d
QUANA LY, Ol od TG Tl 100 £20, DR CBBLBEBRene intet

10 otdred thog dsyt Xdie, CM'himdﬁEmﬁ)écth@nﬁsfteﬂgBlsétﬁﬁﬂabéelﬁé being
cont ai ni ng aII t he anDunt of treatnment fluid

(IGRRARRAT RAEMTEINT R 23%emRlY chRAskeTBGTifeconnection
Cot el Aot AR te: O WpcfsELyols fitding
pridot isgEringendiddt tHtersteshtiomt bén tdevidel eEnterposed
between the cartridge and the syringe, so that the fluid
15 outlet of the sterilisation device can deliver, into the
syringe, sterile fluid leaving the cartridge,

- the reservoir contains a quantity of treatment
fluid under pressure such that the total quantity of
ffeatment fluid that can be released at atmospheric

20 pressure by the cartridge during the opening of the wvalve
corresponds to an individual quantity of treatment fluid

that can be contained completely in the cylinder of the

syringe.

25 In other words, the cylinder of the syringe is capable of
containing all the amount of treatment fluid {(individual
quantity) that can be released by the cartridge at

atmospheric pressure.

30 The fact of using a rigid cartridge means in particular
that in practice a perfect sterilisation of the whole

device can be achieved. 1In fact, such a rigid cartridge



devi ce can be achieved. In fact, such a rigid

cartridge - 5 may in particular be nmade of a netallic
material formng a perfect barrier to the

sterilisation fluid such as ethylene oxide. In

addition, such a rigid cartridge can contain the

treatment fluid without any risk of contanination of

the 5 said treatnment fluid. Furthernore, by ensuring

that the pressurised rigid cartridge contains only an

i MRYi tuPagibeelay b madatpdm metaiyicimatersaloforming a
S I f a. sl ; Ll shLration

T e ent o Finer i Faa Ty Bl e P FR R b e othylene
i roxdeh | Irstaddithenai sudls @l maysdtoaconidge @aan contain the

xi mum quantjty of treatnment fluid [n a mninum
VTR RSO TS YRRy ety ot T RcPT | FARERMERRTion of the
sopsy i Iore mdnid | #Ngiqt he syringe, including in the

case of a treatnment gas, by 15 avoiding at one and the
sanme tinme the premature expul sion of the piston from

A, UE NS, e TRt

gersmartatidyd nefrfteciny ey idapriacdiseidual hgusaset pfof atreatment
gas, .and is in any case extrenely conplicated. Thus,
g mh%gl%fgq A%y MR takenGrdcker a single

10 QBRS04 oM ! RaH i&éﬁlﬁd&?%aﬁ?%ﬂ%é@%@%édm@é& to the

a visual check of the dosage of the quanti

i modsdueed i rtro whiechs yimi stoegd itfod wdinngl § mlwadnes casecontain a
V\heremthetreact. ntffltuidis ctgrsﬂ;e.sible. In . 1
pIEEATEE A iR T Endure q Heft 3 HRE IR e L ume -
VeiowEre2) @he Revaddingert £fi tikeitod it dpd S ©foh "of filling

the extreme position remote fromthe distribution end
oftheh s Y&pnigege i ngla:djrentisy thearrasee ahdi VikRaliment gas, by

15 g%%tiidt:iﬁﬁlgo%tt ol % tfl'JeUisdanbé @iqr[bgg:gﬁe% Ogg/é%%éem eexpulsion

m ni St ration an at can be re
calft thege,i swionc If ramy they entlhieldess idlselifntduction of an

insufficient quantity, and the use of a metering valve,
which is generally ineffective or imprecise in the case of

a gas, and is in any case extremely complicated. Thus, the

20 filling of the syringe takes place automatically without

" the user having to carry out a visual check of the dosage
of the quantity introduced inte the syringe, including in
the case where the treatment fluid is compressible. 1In

practice it is sufficient to ensure that the maximum volume

25 of the cylinder of the syringe {(piston in the extreme

position remote from the distribution end of the syringe)
is greater than the individual quantity of treatment fluid
intended for a single administration and that can be

released by the cartridge, which may nevertheless itself be

30 greater than or equal to the quantitative amount required

for the treatment of the patient (the user (doctor) then

being able easily to expel the surplus treatment fluid from
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30 greater than or equal to the quantitative anount
required for the treatnent of the patient (the user
(doctor) then being able easily to expel the surplus
treatment fluid from- 6 the cylinder by depressing
the piston before the admnistration). Furthernore,
since the device according to the inventionis 5
intended for a single use and is equipped with a
sterilisation device invo!ving filtration of the

t riehg nent 1ngeni By paeRregS e ot hReP 45 PRgREIRRPCRRES

I taghinPseviolshy, sterilised, the sterile state of
the quantity of treatnent fluid contained in the
syringe is ensured. In particular 10 the risks of
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of fluid, are mnimsed, Furthernore, even if the
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before entering the syringe. Tn addition, w
i redied idusgeduatrite tstendlsisitptee efethharquangesyi ¢fi sreatment
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the type that is axially and elastically urged )
t GWdrlEs el st itdre iR itHel das i By pRkhedenl ari@iesporganisms

b f.or ' Vi t j ri
DAL RESA AN, G 1 DG IDIENAL OF LRE same reservoir
caineadiuiel) strey iniirniati ord deweethermdreapabée Df the external

form ng an axial assenbly of the syringe, of this

CcERTESt iUn /G qUE &l i G W eRe R Ftede VBg VBB is

t b GaNtiidd0y at RAD 1S 48 dd | dd PO bd AErSVEA DL ng the
wi thout loss of treatnment fluid by sinply bringing
t syetimge. In addition, with individual quantity and single

use cartridges it is possible to follow up the administered

guantities of fluid ("traceability”).

Advantageously and according to the invention, the outlet
valve is of the type that is axially and elastically urged
towards the exterior in the sealing position and can be
forced axially towards the interior of the cartridge so it
can be opened, and the connection/sterilisation device is
capable of forming an axial assembly of the syringe, of
this connection/sterilisation device and of the valve of
the cartridge, and permits the filling of the syringe
without loss of treatment fluid by simply bringing together
axially the syringe and the cartridge. Consequently the
manipulation of the device according to the invention is
particularly simple and ergonomic, both as regards the

assembly and the filling of the syringe. It requires only
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axially the syringe and the cartridge. Consequently
the 30 mani pul ati on of the device according to the
invention is particularly sinple and ergononic, both
as regards the assenbly and the filling of the
syringe. It requires only 7 twg bearing points (in
contrast to the device of US-3 853 157, which
requires three bearing points). Furthernore,

advant ageously and according to the invention, 5 %he
cofe REBRYRY P0Gt (Uh SeRFERSEoMPrFResdgVhoRt Phn

f Qfs_gogectdpn &l?iélji‘eré/cﬂl]iﬁ_eegfTEP@%Cﬁééfiﬁ@e%oiH£§) .
connection portion and I's val ve being adapted so
that: - in a first phase of bringing together in a

relative axial nner_the valve and cartridg . .
it dy Atad oty T ittt bt oEe g cipvention,
Wi 1 Woratd ded dris € drei 1 Vod tvEowf déhibc€ ag dtp e s Whi pbrtion for
remai ns cl osed, in a second phase of bringing together .

| [PRNGGE B Ve el VAR AT { HeS \GATET AR caf b P dgennection

. A ’ o .
Subsacuentad el he JdInd base. adlieeddl ¥6 tazepen 15

vice prevents in particular any risk of |oss
of fluid atirt e Samnet tphesasef her bsgiEmd| yogather in a
connect.i on, .sHpce t he val ve remai ns con$letgl clos§d y
ST 9 gt o PHAL AU (1 (R hET TShpTat ef JO9es nat; germetic
2GoritbeitAgeRiis Ine Akmaot Wl e Oclidie W IWetht Ofict tdBing the
valve of the cartridge is a femal e val ve provi ded

wiHve ofi sthe mantonidas f ivelch rrivabheralogedket, and

an actuatin V] ofr i Vi of,a
bi functi ona%rb%a(lée%%ovr{éc? u%% %rﬁﬁ%%%‘?‘?n‘ga‘?%‘gﬁg’é| {'/ré @
anc faarivey entiiglg idranedt rided nesitvd | andl, candr t dge sswidsequent to

connection portion of the )
the first phase, the valve is open.

Such a device prevents in particular any risk of loss of
fluid at the same time as the assembly and connection,
since the valve remains completely clecsed so long as the

connection is not completely hermetic.

Advantageously and according to the invention, the valve of
the cartridge is a female valve provided with a
distribution orifice, a peripheral gasket, and an actuating
cavity capable of receiving one end of a bifunctional
delivery tube for actuating the valve and for ejecting the
treatment fluid, and the said connection portion of the
connection/sterilisation device forms a bifunctiocnal
delivery tube compatible with the female valve of the
cartridge. Such an embodiment is particularly simple and

advantageous, inexpensive, convenient and reliable in use.
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connection/sterilisation device forns a bifunctiona
delivery tube conpatible with the femal e valve of the
cartridge. Such an enbodinent is particularly sinple
and 30 advant ageous, inexpensive, convenient and
reliable in use. - B Advantage%ugly and according to
the invention, in the enbodinent in which the valve
is a femal e valve, the connection/sterilisation

devi ce conprises an _upstream hernetic, connection,
de@@%%ﬁ?%ﬁ@?&ﬁliwﬁ%%ea%?ﬁéél?%et%aPHeSlBVFGEéPPonéP the

delisd ind Ao er € apath bl ge Wi hvd hes f gnBbRaval ve1vel the

cartridge and, on the other side, a connecting neans
compatedt o sttethbisat bon oflevhee f ¢ompni @8- appupstrean

sterilisation device. 10 Advantageously and accordi .

¢ SIS Ty RISt {7k CBTHES CORPERR! rg nebfisoSfiSe nehe said
upsi fgarl AR td&] CRaRectihled eempEeibls @ithubEat Edmale valve
coni cal connection device - in particular a standard

déﬁﬁﬁ?%r$349¢%QH§DaQﬂ't%% therether ypide, f@rcoprafpilrg means
f RS OBV £ 6,1 AR NEY M dY: & ¢ ré’tﬁ‘&affﬁtdfé’@ié(}jﬁj-t%ée

connection device - in particul ar standard devi of

t xedilarg(a)idrypevidor exanple nmal e device, formed by

the inlet of the filtration-type sterilisation

devi ce. Advantageously and according to the

im\&{&dt@@edmaptad&tae&miﬂ ocd I 4hd AAPMEYPR, the said
sterilisation device is capable of is being connected .
diccaaelgr inghimegag dihtidraishrean Mrciethic eeapectiep device

NG Xitf}lun %ég é Eié%&ﬂ#%éﬁ%é?iég]é%%ié?e* int%%rticular a

Advant ageousl’y ‘and accor « e Thven ipn, _

Olltla@lda3® levtite fiNE e i1 )Y ReE St ISl eppdevi ger

is a female truncated conical connection device - in

peramplieart egna lst aieddrae depe iceedbfwitte d vsrymgategecenical

PACREAIR AAle L runcaled Sonleale SOMEFAMice of the
Luer® type - for example male device, formed by the inlet

of the filtration-type sterilisation device.

Advantageously and according to the invention, the outlet
of the filtration-type sterilisation device is capable of
being connected directly - without intermediate connecting

means - to the axial end of the administration syringe.

Advantageously and according to the invention, the outlet
of the filtration-type sterilisation device is a female
truncated conical connection device - in particular a
standard device of the Luer® type - paired with a male
truncated conical connection device - in particular a
standard device of the Luer® type - formed by the axial end

of the administration syringe.



i

_}

standard device of the Luer(r) type - forned by the

axial end 30 of the admnistration syringe. - 9 By

way of variation it is however possible to provide a
downst ream connecti on devi ce designed to be interposed
between the filtration-type sterjlisation device and

the distribution end of the adm nistration syringe.

Such a 5 downstream connecti on device nmay for exanple

be provided with a stop valve enabling in_particular
arhY Y yPorvakietior +Fuid lfl%ﬁ??ﬁepggﬂhbg tg pgovide a
Pr &Y &S EFk SHT EHGNL BE1 oh NGEL L £ONaLE 1 §REA2HBI BESEhakEBBsed
needle in the syringe. 10 Moreover, “advant ageously and
acdeotwieeny the t helinsehohohypet hberdtishtigencdapiirsesnd the

| 8 U DU AN TSy b CE7 AERE S FEGHHCTRaET 8P essOFER 2

5 colnaesteeed dhenoctl eh dabvee anglyt Dot hexampler ber pebvided

t he pocket (but to the interior of the 15 cartridgeb, ,
arfif-teh 2nteR WLl TRreRabyhRg (i Pﬁ%tbﬁgééﬁsangtﬁﬁ yy ot eXl?

capabt £, ﬂ&ﬁ;%‘lii/%ﬁ%gﬂiﬁtgé t&egt nepkvEhtid dGQﬂ%ﬁ'eEﬁQ

in the pocket. geolUsly and ‘according to

i nveseitoign tdie the usdmigassisation heesdbe ippthassyhénge.
treatment fluid, in particular is identical to the 20
treatnment fluid when the latter is a treatnent gas.

10 Tisseoddle, tAUHS it DpSodoPy N0l 4¢S6EAIREPEESERE @AVention,

risk of toxicity or contam nation for the patient.

AdENtGRIETUSIgE arrinpieber i gt lexipke | iveRtneh, PPRkEt
PRI e 4 R ] i ELtpool M EE fiEne £luid

t arieay enfe sy rAcdtiestted tanyhereumal e evabss dndi hg the

th enpl d the filling of th i nge.
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state) capable of pressurising the treatment fluid
contained in the pocket. Advantageously and according to
the invention, the thrust gas is of the same type as the
treatment fluid, in particular is identical to the
treatment fluid when the latter is a treatment gas. Thus,
the thfust gas does not itself represent any risk of

toxicity or contamination for the patient.

Advantageously and according to the invention, the pressure
of the treatment fluid in the cartridge is slightly greater
than atmospheric pressure, so as to prevent any accident or
any premature loss during the assembly and the filling of
the syringe. Advantageously and according to the
invention, the amount of thrust gas is capable of
maintaining in the pocket (when the latter contains the
individual quantity of treatment fluid) an excess pressure

(with respect to atmospheric pressure) of treatment fluid



30 maintaining in the pocket (when the latter contains

the individual quantity of treatnent fluid) an excess
pressure (with respect to atnospheric pressure) of

treatment fluid 10 of |ess than 2000 hPa, in

particular of the order of 600 i 1800 hPa. For this

reason it is not necessary to provide a pressure

reduci ng valve or a nanoneter, nor a stop valve for

the filling of the syringe fromthe cartridge. 5 The
in??ilat?si;rg%%r%o%@ %ﬁértwug@reél@mlﬁrtﬁé §g§e96§er of 800 to
St B¢ & H§a9ap?9£et91509??§8 SiagignﬂotngéXégﬁQky to provide a
quantity of treatnent urd. I'n practice, this

i reréssupe essdueimnyvakve adapt adasomehat, abrthestod valve

f.distributi f the 10 i ndi vi dual Nt it f
Crigt et THPTS ot "o avAinde, bhen BAS: ce e ifiene:

sgas corresponds to atnospheric pressure or is
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slight|y greater than atnospheric pressure, for
exdatpl i gl a heP b yeirof o4 06te harughedadr tespbfdgnageous state

sl A SAEERS S P §@?f t 0 . hPa

isl%? ounjgéi%fpcsa |%é$3?[gg bge}%e{nrgcgia ?éuégf{gﬁ%ng#?i éc))f
expedataldnt tflniddi Viruyastaanioeet wofisreat vkeal pressure may be
contained in the pocket, in particular in the case of
o AFRHSAO JHRAt RS ChY |G ekcbiat prautipn of “Hhe
(rigsuldsiga if T ﬂﬂﬁt#ﬁ%&(ﬁréhﬂﬂgﬁ@tflﬁﬁé,'ﬂhéhfesidual
gaseous state) for the expul sion of the 20 treatnment

f Inleg Surrealasfo theporhiaumt iges howstegponid srens i anhagprhanic

ensuring the effici.e of the filtration-type

SERFOITER o Vi CEPY Y (M TSt T ST F T g REeSsuTe,
C &0 le datmpdenyAlt i tdyedenth# ar@sn HESSUrBse SéPréSponding
those that would be inparted (typically 6 to 20 tines

afreghite SXC R RIERANTS (Af e uveder of 17Queei B¢ hPa) is

P 0 RS O SRR SRR AL %o oxper a11
the individual amount of treatment fluid contained in the
pocket, in particular in the case of a treatment gas. This
slight excess pressure (resulting from the use of a thrust
gas in the gaseous state) for the expulsion of the
treatment fluid is alsc important in choosing, dimensioning
and ensuring the efficiency of the filtration-type
sterilisation device. In fact, sterilisation filters
cannot in general withstand large pressures such as those
that would be imparted (typically 6 to 20 times atmospheric

pressure) by the use of a liguefied thrust gas chosen from

gases compatible with a sterilisation by ethylene oxide.

Furthermore, advantagecusly and according to the invention,
the cartridge comprises a volume of treatment fluid between
10 ml1 and 100 ml, in particular of the order of 40 ml, less
than the total capacity of the syringe.
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Furt her nore, advantageously and according to the

invention, the cartridge conprises a vol une of

treatnment fluid between 30 10 m and 100 m, in

particular of the order of 40 m, less than the total
capacity of the syringe. - 11 If addi ti on,

advant ageousl y and according’f&' he invention, the
cartridge conprises a cap for hernetically closing the
orifice of the female valve capable of preventing any .
pehietadditohrd 3R 1390vohy fand eeerding bal teeagh@vention,

t i , . ,

IS RS oA LI 0L M i cally closing che
t heridriide cef dfhe hitemeanl & eva 1l vdi sapapl e whif chreoeptisgsany

for exanple a filmof, al unminiu foil, prevents an

c RS T hed TS THAY BHDrIREC e Yalve apd the
t ke earitddedgaad tthdthec st efd b Satd @ | thehrod@ction of the
particul arly ethyl ene oxide, which is toxic.

A Yy de herere i tedoe clavrali e tor ihikce mvEnthenvalve.

c rJ [ |t - rd C .
barng ehinciiad (S HE AP e F O St alominium
sydiige drerverites Emyadmanmisit adff atheoft ddweieent frmid and/or of
fluid to the patient; and a |ahel, particularly in ,
t F&Sf RSt 9 Gﬂlfcéqaé%t,r%qﬂeemggﬁtwe b?eﬁ%@slolc%%%%fan fluid,
Wikl 1% 1Rathe it ANG Ak iGN T difle s Tnd.efarmt i on
identifying the cartridge of treatnment fluid wused.

This bracelet inforns the caring staff that the 20

p%Fi%% ahas been ngat dwth the treatnent. fluid, so n

! Ra S adSopdiih e AN e h e Ropted T
subspauerlt iaRIERd dif eatymiNiS.e Hierlless RaidbXall@f IYeing
advanta%eous and inportant in the case of a treatnent

g&8nne5teRe the e HEGAIRUTY o ante AtV igi¥inge for the
CQER'E’Lh?.g%r'a@Ii%qld'otf' We 3SR SHE 1d$ aﬁg&m%u and a
s of devi ce

contai ning all the Tconstituéent el enment
i habbké, speritieuvdtratley. in the form of a bracelet, intended to

be associated with the patient and that can include
information identifying the cartridge of treatment fluid
used. This bracelet informs the caring staff that the
patient has been treated with the treatment fluid, so that
appropriate precautions may be adopted for the subsequent
care and treatments. This is particularly advantageous and

important in the case of a treatment gas.

The device according to the invention comprises in addition
an external sterile packaging containing all the
constituent elements of the device in the sterile state.

It is thus presented in the form of a single sterile

package ready for use at the point of administration.

Advantageously and according to the invention, the syringe

and the sterilisation device are previously assembled in
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It is thus presented in the formof a single sterile
package ready for use at the point of adm nistration.
30 Advant ageously and according to the invention, the
syringe and the sterilisation device are previously
assenbled in 12 the sterile stafe in the packagi ng.
In particular, the syringe and the
connection/sterilisation device are previously
assenbl ed and argﬁgrese in sterjle angn assenb

| ed
f o | 3 e petka o PRCKAEAY 1 [ LMsPaRetTRIr the

thatr idife IAHET N Cayhdye Pdn P dee Y11 H9€1 8CQEYINY atbe
treatment fluid can never be contam nated, even on

omﬂwgmsﬂe/ pakenpird oydvare WRredenheint ekeribat a0

O LSRN G e S ANCREpEI Al | Ofyy ofp PRLIRGENL s
organl SmS INto hl S Ccavl feover even 1f e
(Mﬁdsﬂréﬂ)ﬂﬁaﬁfﬁheﬁﬂnﬁbtﬁalfﬁhvﬁﬂyr¢ﬂg€h@rsYhEngapreceiving

that it carries s ,infected, the treatnent f%#id
t e even on

pentt reftSHg 9 Ht of Y 57T RRVeT LLPRFFRER
| RN Bls p%ﬂﬁf BHPrPceUid e f Ofhd hetdpilisation

extenporaneous pre ion of an individual quantity
ofdevgtca,u lwehitqhe qpmeesrants (Any tmemtmn cofppethogeric

ar.ticul.ar, a treatnent f or ef pgﬂggsef fle cutlet

aé’rﬁ " l&ht? otky'spa?l en‘i by’MrrOe%en% evic
Aot gra ltve tde fHY etd Ao dd ol vigtnd awpu'sha/taﬂ'd carries is
according to the invention : the Syringe,

th
comfesttesh/ Sther i emgH: Rﬁﬂﬁ§¥%¢%%$v%n%$ the syringe
cqyt@ﬂ@¥3f¥§§éwsenbled axially so as to form between
hem a conmunication that is hernetically sealed with
respect to 25 the surroundings, follow ng which the
syringe and .t
% %nventlon also provides a procedure for the
extemporaneous preparation of an individual quantity of
sterile treatment fluid that may be compressible, in
particular a treatment gas, for the purposes of
administration to a patient by means of a device according

to the invention.

Advantagecusly and according to the invention, the syringe,
the connection/sterilisation device and the valve of the
cartridge are assembled axially so as to form between them
a communication that is hermetically sealed with respect to
the surroundings, following which the syringe and the
cartridge are brought together axially so as to open the
valve and introduce into the syringe a predetermined dose
of sterile treatment fluid by equilibration of the
pressures. The treatment fluid may then be used undiluted
or diluted. 1In the latter case, if the treatment fluid is
a treatment gas, the treatment fluid in the syringe is

diluted by:
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cartridge are brought together axially so as to open

the valve and introduce into the syringe a

predeterm ned dose of sterile treatnent fluid by

equi libration of the pressures. The treatnent fluid

may then be used undiluted 30 diluted. In the

|atter case, if the treatnent fTuid is a treatnent

gas, the treatnent fluid in the syringe is diluted

by: 13 depr ssing { he giston in order to e£ect,the

surpl us™t r eat PRFESTHRY d- R R THe" sYRi AGESTr BPr SdBFRgthe

LN SO S S ORERE £Dul ! EPGHCERE NP 1hBE, SYringe an

anmount of atnospheric dilution air through 5 the
filtratTon-tygeraternditheiphstevi te. opdeantagéntsbguce into
a ceordi n o the inveption I nce the ringe._a

SO TS R At D PR f e A1 EY bR S Rz ougn
5 carmecti o st esn -+ it wed | e RV $£4 1 6 ed@ssesbl ed

bef orehand, 10 the axial assenbly is sinply effected

by joining the inlet of the sterilisation device, in
PalddLitl Afedliel PIIMNCIE QDAL nglel d VY $4PEn+E8n NEince the
val ve of the cartridge. Advantageously an% accordi ng

t cytiedenaart i g rihiesadtsidn |deatdon-iypeast eculasathen

RS o Seonnert oo LALL o7, Bl eD2L B Ly O EREehand,

10 SWHeN@) Sf1r I8 deib 1Sy i N md 10y W 88y g SLsin L{m@ inlet

needl e is then connected. The syringe together w

t lod ridedisE ardyl itsadii die diseibe .0 ddmansierlahethegpifunctional
trd%ﬁti??ﬂ-é( fhiud 49, the Rﬁatl'ueé“csf e dc?a‘l%&&‘{;‘ _the

procedure according to the 1nvention are particularly
sinple, reliable, and ensure a high degree of

security in use wthout any risk of |eakage, accident

oPdFBRE St i AGRATHINY thdhaskhwnion, the

15 CEIREeSiRe type sterilisation device is next disconnected

(after preparation of the quantity of treatment fluid to be
administered in the syringe) from the syringe, to which an
administration needle is then connected. The syringe

together with the needle may then be used to administer the

20 treatment fluid to the patient.

The device and the procedure according to the invention are
particularly simple, reliable, and ensure a high degree of

security in use without any risk of leakage, accident or

25 contamination, inclﬁding the case of a compressible

30

treatment fluid, for which hitherto there is no
satisfactory solution (the problems solved by the present
inventicn have moreover in this case never been raised}.

The device and procedure also ensure that the administered

doses of fluid can be followed up ("traceability”).



treatment fluid, for which hitherto there is no
satisfactory solution (the problens solved by the
present invention have noreover in this case never
been raised). The device and procedure al so ensure
that the adm nistered 30 doses pf fluid can be
followed up ("traceability"). 14 The invention thus
relates to a device and a procedure characterised by

a i i.on of_ .all s, of _the .cha terjsti
e o eret e LR R BRA e var d B R feF  hPhgSure
chetiancd e Sis6s onda achralnl agesonfof hell nyenpaets vl the
appear on readjng the follow ng description of one of
trﬁ?%ﬁﬂﬁﬁﬁ?&ﬁﬁ%?iﬂW@ﬂF%@n%%yh%¥eh%9@f?ﬁ?tPﬁghﬁiﬁﬁﬁPEFer-
and wth reference to the acconpanying figures in -
which: Fig. 1 is a perspective viewillustrating an

5 10hanp i derasteactortitngrd adreanbagasi ofi, tReginvention
2 i.s a sectional viewof an e iment of a .treatnept
F i A e ALl ol DEOUER, St afriRE SPhesE one of
| RN tdnibiedaites UsBren H,iirgda@ &5 Bos+MhifiNgeskéR@ple, and
Fig. 2 showing the 15 valve during the filling of the
sytitigeefemnge W (the apecwrnybrnal fserenat it vhess:
showi ng. res I vely. dif . Qf
accordi ng tcraﬁﬁfevll nlvse(rj)a% i%%%%cﬁlﬁggibﬁeﬁﬁ%%ggggliﬁa an

10 t examp lienventdeon cshawcaording.td tlse imvensienjl| e
packaged st

e, ready for use, d conprises: _an._,
external st ?r‘i?e 2pa’l§{a?g|§fg‘3t21‘i‘fé?afn‘fjrfg"" ot SE ?&?Odlment of a
her®Ritne RN E 1051 & AR JH Ngh1e Yard Qusy £aasitddeding to
el ements of the device, nanely: 25 - a rigid cartridge
3 taet ilmyead iogcisifone wamt ai ni ng an i ndi vi dual
quantity OfEHEEaEp?E§ Jléﬂﬁ&lig]view to Fig. 2 showing the
15 wvalve during the filling of the syringe,
- Figs. 4 to 8 are sectional schematic views
showing respectively different stages of a procedure

according to the invention.

20 The device 1 according to the invention shown in Fig. 1 is

in a sterile packaged state, ready for use, and comprises:

- an external sterile packaging 2 defining a
sealed hermetic enclosure containing the various
constituent elements of the device, namely:

25 - a rigid cartridge 3 acting as recipient
containing an individual gquantity of treatment fluid, in
particular a treatment gas under pressure,

- an administration syringe 4,
- a filtration-type sterilisaticn device 5,

30 - an upstream hermetic connection device 6
intended to be interposed between the filtration-type

sterilisation device 5 and the cartridge 3,
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particul ar a treatnent gas under pressure, - an
admnistration syringe 4, - a filtration-type
sterilisation device 5, 30 - an upstream hernetic
connection device 6 intended to be interposed between
the filtration-type sterilisatign device 5 and the
cartridge 3, 15 an adnministratfon needle 7, - a
bracelet 8 intended to be worn by the patient. Al
these constituent elenents are of the S|ngle use, b5
di sposabl e type. Fhedd@iRiFHgRT3oBOAPRASES A rigid
external metallic, houstnge9s iRepAGLUCULABEOkorn by the
alum niumor tin- plated I ron, I ning an end openi ng
clm%%nbmw an outlet valve 10 10 carrying a pocket 11
le of the t r ket unde e trade nane

Egéﬁﬁﬁﬂ%&ﬁﬁs SREh SLOELRY BEF SPRAGSSYSRERPSARS,

4ﬁ1e5ﬂy§gerland) extending into the interior
of the housing 9 and with its internal enclosure in
fluid conmmuni cation with the valve 10. 15 The val ve 10

R ER I R M A R 47

14 r

orlat it By DY RRIYIRI S v
t RN N PY ks the wadle Ifsiélrr@fdtﬁgawﬁé Mlrketed
external ~ crinping shoul der 16 o

penmﬁhemﬁegﬁfﬂdﬂ néﬁb|EP$FR&Yp®B@@EM®th@emhbheompany EP
the sl eeve 15 and the portlon of wal] 12 deflnlnglthe

diSERAY RYSTHEM) S& | dleucnatel, Switzerland), exten

131carahr_h;1\/9 nNgira mﬂnahla:r refll atumistumboti bin-platedeiron,

id sleeye 15 js secur g under neat

VY 130 pgu 3ESVBEV§ 10

the sleeve 1

ng into
the interior of the housing 9 and with its internal

enclosure in fluid communication with the wvalve 10.

The valve 10 comprises a rigid metallic closure wall 12
secured hermetically to the end of the housing 9 via a
gasket 13 and having a central circular distribution
orifice 14, A rigid sleeve 15 is secured underneath the
orifice 14 by crimping this sleeve 15 by means of a
tapering portion of the wall 12 clamped against an external
crimping shoulder 16 of the sleeve 15. A peripheral gasket
17 is interposed between the end of the sleeve 15 and the
portion of wall 12 defining the distribution orifice 14.
This gasket 17 has a circular aperture 25 underneath the

orifice 14.

The sleeve 15 defines at its upper end a bore 18 of larger
diameter than the orifice 14 and than the internal diameter
of the circular aperture 25 defined by the gasket 17, which
is itself slightly smaller than that of the distribution

orifice 14. This bore 18 contains a plug 19 having an
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25 This gasket 17 has a circul ar aperture 25

underneath the orifice 14. The sleeve 15 defines at

its upper end a bore 18 of larger dianeter than the
orifice 14 and than the internal dianeter 30 of the
circul ar aperture 25 defined by, the gasket 17, which

is itself slightly smaller than that. of the

distribution orifice 14. This bore 18 contains a plug

19 having an 16 wupper sealing edge 20 in the form of

a WA SR by et etBftROF gt | it o cohtariani Fhng
IR Jldorling Nt Jasiplady PXENHONAPOASILEL of the
the 'bore 18. The plug 19 Is orced axially and

elgastiedal Iy eajaEnbiing heppyasitet  tle Byoe neins Dlfie gplug 19 is
c ression rin 1 arran in the interior of t

poB R AL e AR b aiRo O i cannkrt 17 by
Caldadis 2F of ddag Ry o8, spichPe 1 herihdd siflethe interior
against a collar 23 of the external wall of the plug

191 IheTROTEIENANGAGS T UheOT - I ARRLRS T 3 afnternal

.SI28 18592 HaRH g dde aﬁgf o diifed Wile ioésg%inst a

the sealing edge- 20, with t result that there

r adildhrcll8adntde kethwermlt haldealfi ntheegger2 9nd t he
bore 18. This «clearance allows fluid to flow around
the plug 19, and then 15 between the gasket 17 and the

10 Seaki Bgredaa12Qanher rtf?xe(";llghg_rh% b Ur08% diergszd Neess

1

20

25

30

h

bott om agai nst the sprin he plug 19 al so

cbhphi sbgtapfathgabiong ity the levede off drha ofealing edge
pyRram n t 0 [ t.h Q _r.otational

Dol b PR RUER a0 HEER R Rl Feithed

debttweey thbes2@liag ejdeet i200 andeahi®emordd wisd amflis
actuating the_valve_10. This _delivery tube 26 is in
t RECRERATCS 2A1PYEatilydsl Lp Sevearicsmd kb SAudblarand then

POELLoOn THE dablieryi7 4Rl khePsbU19hOWgd 2d Rhen the plug
19 is urged towards the bottom against the spring 21.

The plug 19 also comprises an actuating cavity 24 in the
form of a pyramidal shank adapted to receive the
rotationally symmetrical axial end 34 of a rigid
bifunctional delivery tube 26 for ejecting treatment fluid
and actuating the valve 10. This delivery tube 26 is in
the form of a rotationally symmetrical hdliow tubular
portion. The delivery tube is bifunctional in the sense
that it can exercise a first function consisting in
actuating the plug 19 and the valve 10 to open the latter,
and a second function consisting in forming a passage for
ejection of the treatment fluid from the valve 10 and the
cartridge 3. The actuating cavity 24 has an upper end
opening 27 whose radial dimensions are slightly greater
than those of the aperture 25 of the gasket 17 and those of

the distribution orifice 14. The actuating cavity 24 is
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25 that it can exercise a first function consisting in
actuating the plug 19 and the valve 10 to open the
|atter, and a second function consisting in formng a
passage for ejection of the treatnent fluid fromthe
valve 10 and the cartridge 3. {Fhe actuating cavity 24
has an upper end 30 opening 27 whose radi al di nensions
are slightly greater than those of the aperture 25 of

asket, 17 and t hose the_distr orifice
VLSRN e s et oy 14 £i0 38 ek hd p{ag e so
|QMoﬁaft e e rddroors B8 dfcdher i Hifosgh tH@tpNeg 19 when

treatment fluid can flow through the plug 19 when the

| dhreerlatdan ded Wigahd s GEing thl iM5tR ek s ngeebitRg edge
20PUHNSod N HABLed Trr Themf A ) g £V 2 HPhas

gonal exanpl e trian transver
crptaﬂygmrat],orfoxsceﬁquﬂa tpraisaaa;gﬂafm,r traaderde fedapeks-section

|s ay essari creat ed between th nternal wal | _of

O ) eAPr e Tl Y bl A by
e'&d:e%‘l:e@if Hefteeééei DR Vi dtidhida 2Qid NS et achiNteadi$ 24 and the
cavity 24. 10 The pocket 11 is fixed hernetically, for

e%&"q@ﬂted@yallaummm rxialo etk Hktef fdie vi@g@livgry tube
tg% % F%fhr”%yqéﬁtb%% § Iwtz%rmnates in the

|nter|or 55 ‘pocket 11 accordingly
defines, on the one hand, an 15 internal encl osure 29
that contains the treatment fluid and is in

c SRFURPEEE0R lnilth FFE D Bredmes 153 1ty rt HO T SIS kY
OBth%l%h% Fl@?:%l t&%“‘&% t}%eﬁrn%chllljo@%é heleeve 15,

external rig ousing 9 forns an
|whesaedoabe16n¢bmsumate&31mo¢mw Himger cuidfalile pocket 11.

R Ly el cPracsused Lisl das 204 b daseae .
a@ﬁ@@kﬁahee%aotsmte 2% %@Qatdobﬂt%l\mst ftﬁeha;reatment fluid and
is in communication with the bore 18 up tc the plug 19 and,
on the other hand, between this pocket 11 and the external
rigid wall of the housing 9 forms an intermediate enclosure
30 containing a suitable quantity of pressurised thrust gas
in the gaseous state. This thrust gas is preferably a
physiologically acceptable gas that is compatible with the
treatment fluid and with the sterilisaticn process, in
particular with ethylene oxide. 1In this way there is
avoided, on the one hand, any complication in, the case of
accidental diffusion of the thrust gas into the treatment
fluid and, on the other hand, any risk of accident during

the course of the sterilisation stage with ethylene oxide.

The quantity of thrust gas contained in the intermediate
enclosure 30 is capable of pressuring the treatment fluid
in the enclosure 29 of the pocket 11 to an appropriate

relative pressure. Advantageously and according to the
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treatment fluid and with the sterilisation process, in
particular with ethylene oxide. In this way there is
avoi ded, on the one hand, any conplication in the case
of 25 accidental diffusion of the thrust gas into the
treatnment fluid and, on the other_hand, any risk of
accident during the course of the sterilisation stage
with ethylene oxide. The quantity of thrust gas
contai ned in the interpediate 30 encl osure

30 is
capRRE N priRR T T HE oF HRRRRE 9FRi B° FaPeRte of

engd 03 £ 2% Ofn e gp&&@ét 11 (9 28 8PPEOPrE 8 €re (with
relative pressure. Advantageously and according to the
- IESPEdiveinr i dmosplre ruarmregswie: hefistreacment chpabiieof less

of,. mai [ ni in the pocket 11_an ex pres e

O 0 ey i FE R oL e s Pas: PECRNE Nho

flugab ofpd esSThidask2O09 dhRessire phs ttelhaivolytoeall in
order of 600 to 5 1800 hPa. This excess pressure,|s.

r SN VSIGe S I SYINELTERHE thitfe DR SRPRT "é?i‘t‘sfg%lfh‘ég of the

SROMBNROUS Hd 134 DT ' e B 98 th
e By Ry B Yo Py §5uP€1 68 che
expeldteritr duive axpale)sd asraxptiz meall védker eapagXplained

wi t hout ressur.e reduci ng valve or.a stop 10 val ve,
TR e R PR e Sryabpd et 1y stop
t @aiRat. ofrHaherdduiitvirualn Gt ionh Olas td eadené fl uid

that is to be deliveredﬁg¥ the cartridge 3, which is
| €95 nempeTGH et thett R idie A Vol diil cfuamelty of

cyl.i f 440 4. r ' i :
LRl SIRFYINONE e MO IELLo8od B2 ML R Chicoe
nwhiich igaridssultdrarofod feyuarldero dfhelnatimdmevolume of the

invention is re particul arly advantageous].y,
A SHTROSETe G e BALETH Yehi OHY (HRAGE Beft et Le | TP Hme oF

a Er%gttnfe@ﬁ:t M Pas thiicdIeatymite 42S10T8Y]L ben&hPS®Mm1, in
|

particular of the order of 40 ml.

The invention is more particularly advantageously
applicable to the case in which the treatment fluid is a
treatment gas. This treatment gas may be chosen in
particular from fluorocarben gases (CFy, CzF¢, C3Fg, ...},
SFg, N2, COz, or air. Advantageously, in a device acceording
to the invention the thrust gas is of the same type as the
treatment fluid. In particular, the inventor has found
that the majority of the treatment gases may in practice
act as thrust gases. Such is particularly the case of

fluorocarbon gases such as CFy, C;Fg, CiFg, etc.

The distribution orifice 14 of the sealing wall 12 of the
valve 10 is advantageously hermetically closed before use
by an hermetic closure cap 31 for this orifice 14. This

cap 31 is hermetically adhesively bonded to the outside of



..] particular fromfluorocarbon gases (CF4, C2F6,
C3F8, ...), SF6, N2, CO2, or air. Advantageously, in
a device according to the invention the thrust gas is
of the same type as the treatnent fluid. In
particul ar, the inventor has fopgnd 25 that the
majority of the treatnent gases ' Tay in practice act
as thrust gases. Such is particularly the case of

fl uoroc on.. gases, such as. CF4, C2F6, C3F8, etc. The )
i ?i%%a{f ot 0APE1 L8 GEPUPLE hef sREPYRGLHAP| 338 Benghsation of

30 v VBi 8t | Sn £V 200L St e heE IBLT €8l | YnChe8efcular into
bef ore use by an hernetic closure cap 31 for this
orilig ceavity T sandapn3dd the hepneti8al thahdhestoebgy into the

band h i de of ,19. 11,12 d
AR ot pr URnH TG S pEheryaLboRt oo Tas Sse where

5Stefhiylesrad iuidd Uisl wsd® ddestv@l VEi dHcibh §as)i enéatap 31
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into the cavity 24 and into the bore 18, that is to,
sé@@ﬂﬁ%ﬁ%ﬁmﬁt f ane sheeh|Qf gplumiplyRefoil acting as an

pa}{éﬁ%ﬂ?&_ﬁé@ﬁd@%f thS O $NEn OXb HE3d S u'ﬂl?gs 88ap 31 is
sterilisation gas, the cap 31 conprises at |east one
s hheste dthealags rswihf foldntaly i iyl mst@mal hew nkt | tobae ribecken by

the eth . oxi de.. . This, 31 | t hel _
IR (6 BT O bRt SRR By R 26 into
| Rteoducitfiiofe of4 tde thd unctdoned ﬂ%l:iﬁ/t@éy%ﬁﬂb@sgﬁof NMtPlling a

} 10 the orifice 14 of the valve 10 for the purpose_ of
finingea e MR Sthecaf A nepoflexiele fmakepial so as to

.ial ilitate the r hi
R e P e R S g N £y e
safef.i cilentdhpuldd dovereadf ey suffiesiaiehgeclibski to ngffer a
the exertion of an axial force above a 15 thyreshold

v&Efe SERANGEI &P G Tt e e ittt ath 3kl Leyce above a

apy rdRinhended JeU BTG Rr e SR Re A LAYSC @Y. In this
premature actuation of the val've 10 1s avol ded. Before
u¥e vt henyanindgad®d sugs: wtwowt ithd-icpp Zhamhd husus any

premature actuation of the valve 10 is avoided.

Before use the cartridge 3 is as shown in Fig. 2 and thus
contains an individual quantity of treatment fluid in the
interior of the enclosure 29 of the pocket 11 under a
relative pressure of the order of 600 to 1800 hPa,
maintained by an identical relative pressure of thrust gas

in the intermediate enclosure 30.

The upstream hermetic connection device 6 is a connection
piece of synthetic material that can be sterilised, forming
on one side the said bifunctional delivery tube 26
compatible with the female valve 10 of the cartridge 3, and

on the other side forming a truncated conical connection

36, in particular a standard connection of the Luer® type,

compatible with the fluid inlet 33 of the filtration-type
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20 contains an individual quantity of treatnment fluid
inthe 7~} interior of the enclosure 29 of the pocket
11 under a relative pressure of the order of 600 to
1800 hPa, nmintained by an identical relative
pressure of thrust gas in the é@tgrnediate encl osur e
30. 25 The upstream hernetic connection device 6 is a
connection piece of synthetic naterial that can be
steriljsed, formn on_one_sjide the said bifunctiona

det reer i 3P e  Erpat i b|“éhanft‘ﬁ°?ﬂ%%ﬂa| BiGGFy& 1§ hollow

ofsd hes cas tFdHgears, aash 3;9a§§a<%é‘ef@£ hetusddentotaghngna
truncat ed coni cal connecti on 6, in particular a

stdadigrar otk t3orand ever Lues (vholgpbengthmpati bl e

with the fluid inlet 33 of the filtration-type - 20
sterilisation device S. This connection piece 6 is
hatieowiRmasidmal adel Bve axi tkbpasdbagerted biutdis connection

t hr ough the dellve ube 26 and over whol e
| SHRTE & K n%ﬂew%e?w%ébi% Yorfrebhgye of the
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conmpati bl € with those of valve 10, that is to say
\Mdﬁnﬂﬂuﬁuﬂ4ﬁoﬁruhqh&gerth¢o®5,oga$kce 12 @mdthetuatlng

apertyre , ket 17 aciuat.in v

RS 44 B mla e o EhoryOfi o B 1ot e igEintY rigia
t he GRirmdk tthdeady akenansk twrdpsgeandier ®l Bgrd@ the plug 19
axi al'l y against the spring 21. As can be seen in Fig.

3,axipd ldelagadmpt dde ZomiaRd a2l v ot ati onal |y
cylindrical external wall 32 of dianeter 15 slightly
greater than that of the circular aperture 25 of the
gasketanl be Wden tie Figpul3, tited adbiwehy stuleti Péryas a
tube 26 is .introduced into the oriflce 14 thg aaske

e

1F4G O o Yol Gt P 9hat off bt 34i QF e PREFT

‘Mﬁﬂldﬁ%ly greater than that of the circular aperture 25 of
the gasket 17, with the result that when this delivery tube
26 is introduced into the orifice 14 the gasket 17 comes
into contact with a portion of this external wall 32,
thereby ensuring it is fluid-tight with respect to the
treatment fluid, in particular the treatment gas. The
axial end 34 of the delivery tube 26 is preferably
chamfered to facilitate the rupture of the cap 31 and may
have a diameter slightly less than the external wall
portion 32 coming into contact with the gasket 17. The
external wall 32 of the delivery tube 26 may in addition
comprise a section of increased thickness 35 between the
axial end 34 and the cylindrical portion of this wall 32
coming into contact with the gasket 17. This section of
increased thickness 35 preferably has a truncated conical
shape as shown, narrowing towards the axial end 34, and has
a non-return (reverse-lock) connecting collar with the

external wall 32, so that it can be forcibly introduced by
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thereby ensuring it is fluid-tight wth respect to the
20 treatnent fluid, in particular the treatnent gas.
The } axial end 34 of the delivery tube 26 is
preferably chanfered to facilitate the rupture of the
cap 31 and may have a dianeter,slightly less than the
external wall portion 32 con1ng into contact with the
gasket 17. The 25 external wall 32 of the dellvery
tube 26, may in addjtion conprise a secti

i ferassk ﬁ%&%@%st%@?mnt%eora&%a? éﬂdaésé 5hg gasket
t hey Cﬂﬂéﬁbfaéu@@éé&&@t% ﬁPé@ez‘{‘@iﬁ 32ny CRPEREtLPECaxial

contact wth the gaSket Thi s sec ion O i ncreased
trﬂxﬁ@m@&% eﬁér@myd%svaryrmat%a cohséde 8be gasket 17

3ﬁﬁas %ﬁ%%klﬂﬁ!loﬁméghélggrff thfh% %%t gurangllar may

a non-return (reverse-Tock) ¢
V\/Ikieh J'IrhethGE)ﬁcefmadf vl tadPal seifidpat Tie CQ@CbﬁEOﬁObﬁI bh¥reased

i nt.roduced b el astic defornption throug

o TAAToRP it T YasKEreTNAL FHRALESE sEBS a%ﬁfﬂy large to
PreavQd NG, 3Bl S A4 %1t}g'§9@r}5‘§§ké9nl@f Ehgoon as it
delivery tube 26 outside the gasket 17" and

dicstmeishuitriteon anTitfdate witth mmo;asle@tnw col Aﬁtemayhe section

b he f di .
|ﬁglr2atse%as%wl ctl%ﬁ"e reg%sl hass n 3? sec% @ﬁ%tgﬁket 17, the

S éhftietireil! alllarape drisudd etie aﬁhh&rmm@e cont athiaM t ightness
the gasket 17 as soon as it cones into contact with

t WLy Feepecty toartthe tufatgant dnluid- i ncreased

t hi ckness 35 passes beyond the gasket 17, the 10

external wall 32 ensures the maintenance of fluid

t iIglhblmeSmeﬂiCﬁJmeﬂ‘ﬂSpﬂIH dx dlheerid € nehttHe Ltﬁeillxmrpnt?ube 26

enbodi,nmen axi al end 34 of, the delivery tube 2
TEOY! B fo s A o & | Sk [rATRRS Sy AL Hie gasket

gqsket 15 17 I n anot her enbodlnent the axial end 34
has a di aneter

In another embodiment the axial end 34 has a diameter
smaller than the gasket 17, so that the fluid tightness is
achieved only from the time when the section of increased
thickness 35 comes into contact with the gasket 17. This
dimensioning nevertheless has the advantage of facilitating
the rupture of the cap 31, and the introduction and initial
centering of the delivery tube 26 in the orifice 14 and the

cavity 24.

In this second embodiment, the axial length of the axial
end 34 of the delivery tube 26 is adapted (sufficiently
weak) so that hermetic contact can be established between
the section of increased thickness 35 or the external wall
32 of the delivery tube 26 and the gasket 17 during a first
axial bringing together and introduction into the orifice

14, without this end 34 coming into contact with the wall
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smal l er than the gasket 17, so that the fluid

tightness is achieved only fromthe tine when the

section of increased 20 thickness 35 cones into

contact with the gasket 17. This dinmensioning

neverthel ess has the advantage pf facilitating the

rupture of the cap 31, and the i1 ntroduction and

initial centering of the deIivery tube 26 in the

or| e the cavity,24. 25 In this secon .
fodi i e T 5 71 BheA Ty ot hel B i 52 Enft §aoyf opening

tluf(hﬂe\ﬂﬂbmélmma 26 is adapted (sufficiently weak)

so that hermetic contact can be established between

the section of increased thickness 35 or the externa

V‘@Hwe?b%rgz tQ'fe té@caﬁflé%ﬂl}’ fé’r@t}?%f"%é hﬁ%ﬂﬁégf“}tz é‘gbe 26,

during afirst axial bringing together a
i mtrrdoducthaortiioulan hef arhid |ee>eter1ntIal vwethbu:iz,t h1s adapBdd sc

' i.nt t
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the delivery tube 26, 5 and in particular of the

eRSdARdi sheid) ,3£hg @%grﬁ &Ff sche tdrkiveny stukr ol comes into
a’So%'ta%’t' Qvg.'trPlg tth%g%}a:;lﬁr aIJ]:ﬁ_t Irﬁjg CE] 24 in order
e liquid ti ness t hen

bringi ng together
esabliispied)y, thee 1emj:e&4 aofd tdp@mlejha/erayl\tejbh) 26 corres
into contact with the wall of the actuating cavity 24
in order 10 to displace the latter and open the val ve

18+ khotheukd hRtRef edhdthalhd ha-d¥arener Afhd heasad 3iso has

al so has the effect of obliging the user to exert an
axhgl efdecs ofhabliiging Ithaﬂ |@€eﬁ i telxetrrte axiaxiofl tferce

Vv n ar thm
rEREE v Pe OB o Py S e el S ik i o 23

tHbffZ@iéﬁtoth%rﬁ%|%© l@a&pthe manoeuvre involving the
introduction of the delivery tube 26 into the wvalve 10 up
to its actuation proceeds correctly, virtually

instantaneously and without any risk of leakage.

The axial end 34 then penetrates the actuating cavity 24
and enables the plug 19 to move axially towards the
interior until the sealing edge 20 of the plug 19 is
disengaged from the gasket 17. The shapes of the axial end
34 of the delivery tube 26 and of the fluid tightness '
cavity 24 are also adapted so that it is possible for
treatment fluid to flow between the chamfered outer edge of
the axial end 34 and the floor 28 of the cavity 24.
Consequently, as can be seen in Fig. 3, as soon as the
delivery tube 26 is introduced into the interior of the
valve 10 and the plug 19 is pushed back axially, the
treatment fluid in the pocket 11 can circulate around the

plug 19 in the bore 18, between the gasket 17 and the
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to its actuation proceeds correctly, virtually

i nst ant aneously and w thout any risk of |eakage. 20
The axial end 34 then penetrates the actuating cavity
24 fl and enables the plug 19 to nove axially towards
the interior until the seaangE§QQe 20 of the plug 19
is disengaged fromthe gasket . The shapes of the
axi al end 34 of the delivery tube 26 and of the quid
tightness 25 cavity 24 are also adapted so that it

peSHHIng rasiae AlatiRiie ] G (o Potaibrt theasial end
Cl'Balm‘ rﬁg U ecrheq‘fj e the aHali a3 and ¢ie ciéPPiFery

28 of cavity 2 Cbnsequently, as can be seen in
Fitgibe3,2 Gasscs gon aﬂ:admleru:elly \tex v taybea i iy i rideRiced

into the ., nterior o 30 v | ve 10 t he u

| Pt B X o Tk S i et fidee .
pocket 11 can circulate around t he plug 19 in the
bore 18, between the gasket 17 and the - seal i ng

edge P@ltll?é'-t \N@elﬁ’et R& & ylszztwkmef%%ﬁ Je%dthls% a valve

the t eri VLY
[ng g s su slgguglnt%l%éttgl%ll\?f axi aﬂtﬁbﬁ; ﬂ%&éf he erior in
cch:ntmaaestelaﬂgnpg ¢ 16 itop tHye tdyet epirdmopf2 Jt,h@rcilrmary dege Bprced
5 The qutlet v 10 that |s reby formed is thus a
s arge e A SR (% TR P4 cvar R (e in
e%kelelrok o &el@&%é%&'e‘ Hﬁe@&%{édtorflbmd hesrfprinigs My virtue of
and may be forced manually aX|agg¥ towar ds t he

i rher b@ﬁu@@tulton@én d@dewarry Fobsy hay reslssdsing Heée
flyid, f
t reungﬁgot tiil A %‘?19;1 tglaq%g\af or %GV% engeot'he

nal I|very ej ec
treatnment fluid and actuating the valve 10. The

filtration-type sterilisation device 5 is for, ex qple
aThes fddfiras 195 raiPRe 5@ 1y 153 TomL Idepte é)rﬁfarf}) example a

(BbliBEl 68 marketed by the MILLIPORE Company (Billerica,
Massachusetts, USA), under the name MILLEX®. Such a

device 5 comprises a rigid hermetically sealed housing 39
of PVC containing a filter 47, in particular a microfilter,

formed by a membrane whose pores have a size of the order

of 0.2 um, capable of retaining pathogenic microorganisms.
This housing 39 has a fluid inlet 38 with a truncated
conical connection 37 and a fluid outlet 40. The fluid
outlet 40 forms a truncated conical connection compatible
with its direct joining to the axial end 41 of the syringe
4. Preferably the fluid outlet 40 defines a female

truncated conical connection with a standard screw-type

locking, in particular of the "Luer-Lok®" type.

The upstream hermetic connecting piece 6 comprises, in
contrast to the bifunctional delivery tube 26, a truncated
conical connection 36 paired with the truncated conical

connection 37 of the fluid inlet 38 of the filtration-type
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Massachusetts, USA), under the nanme MLLEX(r). Such a

device 5 conprises arigid hernetically seal ed housi ng

39 of PVC containing a filter 47, in particular a
mcrofilter, formed by a-nenbrane whose pores have a

size of the order 20 of 0.2 gm,capable of retaining

pat hogeni ¢ m croorgani sns. Thi's" housing 39 has a

fluid inlet 38 with a truncated conical connection 37

and a fluid outlet 40. The fluid outlet 40 forns a ,

t rifRE e kPR e Bbihedt | ORrebRpaR ¥I Bheqft hrppgated conical

di f 5ol ed O NG & O 3%%&?&5%'{ ©0eh 4dh Of s £ BRASYEENE8r28ntly in

4. Preferably the fluid outlet 40 defines a female
t rigced edared i 1€ gha CONNETA T GlraM 6 H ehetbuea®dtype. Thus, in
screw-type locking, in particular

of the .
" L& -4 ryrexs peie Thilifpstraim Hér det Hoe cbhhkEt b hgn-type
P! £ 6rgec?evicﬂe 3 LOMF aShe tRa fbecHAALBEL ERNpe, the
del1very tube 26, a truncated conical connection 36
paiarete ol iy tgveede Uk catrgelr Toes calmatomniegt femadd bfuncated

the fluid inlet 38 of the filtratian-type 24 _
SEA IR TR 30 Prteh oot y R eSET LR cHpg gembodinent

CHMa2l1 s GOMRERtdANsd 36, 1837 £aer it dbd the sbandaresat the
currently in force, and in particular are of the .
Lddrd(trmatige t yrruss te it L gat ke cdaifepe 3 HeaY | ke dPFeveded with

3 he fiilt | QN:.}2 5 i i ' vice: b {s
o St T o e 2 AL SRR 8068

C @RINesAS o, Eitre WigcH ersd e tHeuneadresct ogni pheéce 6 then
connection 36. Such is the case in the enpodj nent

t FRRRYE 599 (FsMEHAHNg M3 ke (idad iRl oot seorpgetion.

the e AT AHLN-dMPE St &fdddtati D $8Vd £6r e "BInIEcting piece
provided wth 10 a fluid inlet 38 having a female
t burRcaEt édhec driugala t exb mgcitdadn, cérmentti iodn cAbeof highe fluid

cqnnect i i ece 6..then .conprises a ching male .

CREeh b iR E O e SRR S o gy ice § may

cenreeld o 3F ahd b rantegld NbdkBEE kind (in particular of
the so-called Luer-Lok® type), or alternatively of the
screwless type, the hermetic connection between them being

achieved by simple relative sleeve-type engagement.

The administration syringe 4 is a standard disposable
syringe with a volume between 10 ml and 100 ml, for example
50 ml. This syringe 4 comprises a piston 42 and a syringe
body 43 defining a cylinder 44 in which the piston 42 may
freely slide. The cylinder 44 terminates in the open axial
end, so-called distribution end 41, of the body of the
syringe 43. In the example illustrated this axial end 41
forms a standard screw-type male truncated conical
connection of the "Luer-Lok®" type. This distribution end
41 is capable of being able to receive the needle 7, which
is itself provided with a standard screw-type female

truncated conical connection, in the conventional way. The



6 and the truncated conical connection 37 of the fluid
15 inlet 38 of the filtration-type sterilisation
device 5 may either be of the screwtype | ocking kind
(in particular of the so-called Luer-Lok(r) type), or
alternatively of the screw essytéype, the hernetic
connection between them being achieved by sinple

rel ative sleeve-type engagenment. 20 The administration

SYyri s a, st ard di sposabl e nge Wt

SRR ol b N BAGKAGBInE fortekstipatked A5 and may
Thhbe Biysd FEed 416 O | 58S A1 P SEONLHR & ﬂﬂlﬂgéybbﬂgeiﬁ into a
body 43 defining a cylinder 44 in which the piston 42
waq/rwe rJe"éI the maiPahat EyY ﬁ@@roﬁ4t1@%rmﬁia@@s4?n gfeshown

OPED At 2l . enthe SPseabliedydl she | D00 end:df. oef chbe

Syringe I n"the exanpl e rate

5ttnyrrngeﬂ4(ﬂ&fzmedfbﬂtmeensthmd@xﬁtsnbe@&®wpendaﬂk and the

10

t t ed t f.the "L k )
LS 4 P o, T G oo 1o o SBBED) EXOR BRR ng
al ey tt10 jackly eeddes Needl| @rdatehi €han i Srid§edf to the
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cdmd:wldﬂﬁrﬂne@!mmt 9f trrateenent 1 whdl thed . canhebgsreleased
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piston 42, as shown in Fig,, 1. The maxi num vol une of
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and that can be released by the latter for a single
administration is thus predefined during manufacture.
Accordingly, no dosage procedure has to be carried out by

the user during the filling of the syringe.

The bracelet 8 is adapted so that it can be placed around
the wrist of the treated patient, and this for a double
purpcse. First of all this bracelet 8 enables the caring
staff to know immediately that the patient has undergone a
treatment involving administration of fluid, in particular
gas. The caring staff can thus avoid subsegquent errors
regarding care and adopt the necessary safety precautions
for the patient thus treated. 1In fact, for example,
certain therapeutic precautions should be taken with
patients who have undergone treatment involving
administration of gas so as to prevent any accident. In

addition, the bracelet 8 may be provided with a label 46
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treatment fluid corresponding to an individua

guantity intended for a single admnistration, and

the cylinder of the syringe may contain all this

i ndi vidual quantity of treatnment fluid. In a device
according to the invention, 15 % e volunme of treatnent
fluid contained in the cartridge®3 and that can be

rel eased by the latter for a single admnistration is
thus predefined during manufacture. Accordingly, no
doseiea br @ din Eormat tonpedent i fednguthpytrepsmgysr fluid

d fil h 0
. S
ofedfﬁridg&ﬂkd patheﬂtslmﬁﬁafhlsbébs maﬁoabbe be env1saged

ose. First of al|l this pracel et en
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caring sta can

avxscbnﬁﬂasaﬂuent errors regarding care and adopt the
necessary safety precautions for the patient thus
treated. In fact, for exanple, <certain therapeutic
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under gone treatnent involving admn ration of gas
sd:}@ use mfevtém @m@@mmdlmm tcadulneu bayenheon is

t r0VI th a bel 46 - 26
S e T S £ et 1 fRe e f it vERFSF) BF LY
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this cartridge 3. OQher simlar |abels may also be
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%&erility). The valve 10 of the cartridge 3 is then
axially assembled with the syringe 4 previously provided
with the filtration-type sterilisation device 5 and with
the upstream hermetic connecting device 6, so as to produce
a connection between them that is hermetically sealed with

respect to the surroundings.

It should be noted that the syringe 4 and the sterilisation
device 5, and preferably also the upstream hermetic
connection device 6, are assembled together beforehand
before being packaged in the envelope 2 and sterilised with
ethylene cxide according to the invention. Accordingly, in
order to effect the said hermetic communication it is
sufficient to Join the upstream hermetic connecting device
6 (already integral with the device 5 and the syringe 4)
and the valve 10 of the cartridge 3. The prior assembly of
the syringe 4 and of the sterilisation device 5 thus

prevents any contact of the internal cavity of the



the use of the device according to the invention is 10
illustrated in Figs. 4 to 8 respectively. First of

all, the external envelope 2 is opened after having
checked that the sterilisation conditions have been
suitably maintained (the exterpal _envel ope 2 may be
provided in a conventional manner with col oured
indicators as a guarantee of 15 sterility). The valve

10 of the cartridge 3 is then, axially senmbled with
i Pngh i B cUho LR S EpGTHBRI® Lt hTTRg Shstres hat the

flééﬂ@érﬁt@@ d¥Peh s %é%i@?téi@@ Sewhos ée@ﬂ@cmghsté%le.
upstream hernetic connecting device 6, so as

produce a connection betmeen themthat is
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according to the invention. Accordingly, in order
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sur ounding alr. This ensures t at> the ' cont ents
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d .the .cartridge are then br ht together
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The cartridge 3 is then disconnected from the syringe 4.
Preferably the connecting device 6 is disconnected from the
valve 10 of the cartridge 3, for example by performing

20 successive alternating angular movements while exerting an
axial tractive force, so as to reveal the delivery tube 26
(and the secticn of increased thickness 35) in the orifice
14. The presence of the delivery tube 26, which is not
compatible with the needle 7, prevents any subsequent

25 accidental installation of this needle 7 before the
separation of the filtration-type sterilisation device 5

from the syringe 4.

In the case where the treatment fluid is a gas, the said
30 gas may then if necessary be diluted with atmospheric air
by expelling the surplus of gas from the cylinder 44 and

aspirating into the interior of the cylinder 44 a gquantity
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syringe 4 whose piston 42 is forced spontaneously to
the exterior of the syringe body 43 by the pressure
of treatnent fluid thus introduced into the interior
of the } 10 cylinder 44. The introduction of the

i ndi vidual quantity of treatnerg fluid into the
syringe 4 thus takes place by equilibration of the
pressures as soon as the syringe 4 and the cartridge

3 0 The, tr id. '
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The cartridge 3 is then disconnected fromthe syringe
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revieal the deljvery, t .26 . (and the sectjo .
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priasenaheofs ihiengiel 4 ey thibenekddl el chs i Bapibdily inserted in
conpatible with the needle 7, prevents any subsequent
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5 fromthe syringe 4. In the case where the treatnént

f ltyiegi timend dds1id He ddiad pBOiagds. nmay then if necessary

be diluted with atnospheric air by expelling the
surplus of gas fromthe cylinder 44 and aspirating

| 0 shide ity indcedf tig: Cyfvdert e s ap@nindyl Ping ofhe
at mospheric dilution air through the filtratjon-type .
sttédilingaifort hde\Avdd rsle e H g Ry Binge steritigelll remains

| BRSO Ay TUes L 8, 0SS SISO Lo cne
casetwliee 3 the dotemttnenl tfHeauipd dtoruset] vim titee phueemetic
S%%%%ﬁngggtion that is thus effected. When doing this, the
truncated conical section of increased thickness 35 of the
delivery tube 26 prevents any premature disconnection of
the cartridge 3 with respect to the connecting device76.
It is also possible to reinject into the cartridge 3 all
the treatment fluid and to repeat the filling operation in
the case where the latter might not have been carried out

correctly.

The arrangement of the device according to the invention
after packaging may be sterilised with ethylene oxide in a
conventional way, at low cost and with a high degree of
reliability. The presence of the cap 31 prevents any
penetration of ethylene coxide into the interior of the
valve 10 and contact with the treatment fluid. The

device 1 is then presented all in one piece as a sterile

ready-for-use packaged arrangement.



filtration-type sterilisation device 5 is then

di sconnected fromthe syringe 4 and the needle 7 is

rapidly inserted in the axial end 41 of the syringe.

The resultant syringe shown in Fig. 8 is ready for

use for admnistering 10 treatnment fluid to the

patient. It should be noted that, after the stage

involving the filling of th&Cylinder of the syringe

4, it still remains possible to reinject part of the
treatment fluid into the 15 cartridge 3 by actuating

t henpi 849 [ h r get i k-cated | S

t hus effeg?ggéﬂvﬁg% gé?ﬁggghrg? %Egﬁggru%gaﬁgg‘conﬁta
sesedbhicdtionsenitd rhbpkabsso3bhef emhedidenitvelscribed
tube 26 prevents an emat ure di scgnnecti on.of he
cab??Y%g%ng ﬁ#?ﬂnréépgé?n?ﬁgPHQSConﬁgEtFﬁﬁmﬁéﬁrc§%§
520cdttiBdgéd S® PRGSEOhEaln b81Y] eCtrbBtRAchhegadr hddde pressure
3all } the treatment fluid and to repeat the filling

opBf R | SEPR Rt ERgePOpkr b, t feChadfer Filyhrogsrbesveas, in
b ' r V25 A r&n of~~t he

d V|ggggg%%gdgﬁge?ggéhgféév%%’ié%@gh?§g% %%gﬁggfngoﬁﬁyNz or
beaistler i |Tsedid wicet diyd Ende bikveley i tulhe wapvbet fomaed

L, at | t d.with_a high, f c 5 :
r BRI BY e phakeh et 3‘%11% ﬁﬁlﬁtf.%ééioérmﬁt gtgfylisation

30 valve 10 and contact with the treatnment flui
desige or qemarienf o egtidion athe i de biveepy etebaswath regard to
steril e . £.eady-for-use packaged arrangepent..-29- The .
ihbéhfﬁﬁﬁﬁﬁ%§]a‘30 et %§%ﬁﬁ%e§§uQﬁa%%§§?%ﬁéca? connections
oyl beatre@iicdd hin edped ¢ iheenbasy By dereri Badtable
above and shown in the figures. For exanple, th
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15 Pteedthent fluid (adhesive-bonded cylindrical assembly,

joint~-type assembly, etc.).
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(W thout separating pocket, such as a fluorocarbon
gas, in particular selected fromCF4, C2F6, C3F8 or
SF6, C02, N2 or air). The bifunctional delivery tube
may be formed directly by the inlet of the
filtration-type sterilisation 1{,device 5. The cap 31
may be forned so as to have a Teinforcenent for
guiding the delivery tube with regard to the orifice
14. The various truncated conical connections nmy be
replaced in whole or in part QEA%W@'other sui table
form of connection that is fluid-tight with respect to
the 15 treatnment. fluid (adhesive-bonded cylindrica
aslsenbl3y, devmmtfqyp@%s@etmp}or@m@oqs BoepaRN M of  an

A devi c
i ndi vi

e Rl I SREL T S PLEPR L PR PRy e

may be Weﬁ&ﬁdd@iﬁasémléhefmrﬂ%qsuﬁéoses of
adm nistration to a patient, conprising: a s rlnge (4)
for adrﬁcﬁ?lsftle‘-‘r‘}rr?gtlsi”adé% Pt T Y merRMPY 4P

conprising a pi stpn¢Ages! i £ nehi na&u&yétaﬁfﬁ?(é%se of

provi ded with an ope€en aX|aI end (41) so- cal

distri
quant|
arigi
(10)

Butd aomesrid {A1)d, comservioiy & 3)isom aimthIalding in a

P Bns BT Hro bt o crst Pt L arud (41
Grpald1a of deidve it i< | y41:)onnect ed in fluid

15 conmuni cation with the dlstrlbutlon end (41) of the
syringe (4),” and & FRAFEF G be nFopeneyinh dreeantbty of

rel ease [t I%fetrr{e:ﬁ:atm fdnlazegr Wsﬂees%ﬁné@t@y dey rigid

cylinder o e syringe,

cartridge (3} equipped with an outlet valve (10)
capable of being hermetically connected in fluid
communication with the distribution end (41) of the
syringe (4), and capable of being opened in order to
release the treatment fluid under pressure into the

cylinder of the syringe,
wherein:

- it comprises a connection/sterilisation
device (5, 6) containing a filtration-type
sterilisation device (5) provided with a fluid inlet
(38) and a fluid ocutlet (490), and capable of
sterilising the treatment fluid flowing between the
inlet (38) and the outlet (40), this
connection/sterilisation device (5, 6) being capable
of permitting the assembly and hermetic connection of
the cartridge (3) and syringe (4) for the purposes of

filling the syringe (4), with the sterilisation device

- (5) interposed between the cartridge (3) and the



- it conprises a connection/sterilisation device (5,

6) containing a filtration-type sterilisation device
(5) provided with a fluid inlet 25 (38) and a fluid

outl et (40), and capable of sterilising the treatnent
fluid flowi ng between the inle % (38) and the outl et
(40), this connection/sterilis tion device (5, 6)

bei ng capable of permtting the assenbly and hernetic
connection of 30 the cartridge L and sgrln é4) for

t he pur%b'@e@g%f(‘lh | $¢ n’@h‘?hetlé?rﬁ iged (aytlart R4Pheot the

Sterllaégé%gy e déé%iénngpgéﬁdd€fi £ 1H€o the syringe

cartri so that
fluid OU4X£tSKd£@l®ffIMEd ke@v1mgsbheonad9vldee(5})can

deliver, into the s rin terlle fluid

t he cartrldge (3)th rﬁﬁéﬁﬁﬁé%% { 35ORbALRF n] gpanklgy of
squanti tyrOftment rEAIIBNEnAd 1| ﬁré@@l@fe PEESEUEBaBUERe total

that the total quantity of treatnment fluid that can

be rel ettty @f nbepriarert pfbakdrehay ¢ae Q%r??lﬁ@§9d at

(3) dur' 0 t v

o an 1Hari & Gt B o MR ek b p8P L FRERRE SR e
be cont@e'redung)f:wfpé etelyei mmhec@yi:esvplemd$4‘éc)> afi fhdividual
syringe (4).. 2. A device accordjng to cl

wher ei r4aTE idut 1% txeatReny 0§ lyid o?h??lec??/p]%et‘ﬁﬁ?tééﬂed
10 be axi aldnp %{%mll’c}?tﬂ@léﬁﬁama@@ﬂ ) topRE s spﬁln?l MUR

exterior 15 sealing position and can be axia
ur ged tomards the interior in order to open the valve

SRR SR G RIE R R S R
effect v &N (1aNi als asserrd Yt}%etﬂﬁaﬁyéam%e(é}halbysand
Connecgfggklcally displaced towards the exterior in the
15 sealing position and can be axially urged towards the
interior in order to open the valve so as to release
the treatment fluid, and wherein the connection/
sterilisation device (5, 6) is capable of effecting an
axial assembly of the syringe (4), this connection/
20 sterilisation device (5,6}, and the valve (10) of the
cartridge, and of permitting the filling of the
syringe {4) without loss of treatment fluid by simply
axially bringing together the syringe (4) and the
cartridge (3).

25
3. A device as claimed in claim 2, wherein the
connection/sterilisation device (5, 6) comprises a
connection portion (26) to the valve (10) of the
cartridge (3), and wherein this connection portion
30 (26) and this wvalve (10) are adapted so that:

- in a first relative axial bringing together of

the components, an hermetic connection may be formed



20 sterilisation device (5,6), and the valve (10) of
the <cartridge, and of permtting the filling of the
syringe (4) without loss of treatnment fluid by sinply
axially bringing together the syringe (4) and the
cartridge (3). 25 3. A device_agpclainmed in claim 2,
wherein the connection/sterilisation device (5, 6)
conprises a connection portion (26) to the valve (10)

of the cartrid 3 wherein.this. conn

por i orP 36t %) L VhHESULI DELeabyhd: BrdakAiEy 4g0) of che
that: -caftﬁuagéSQarﬁlahi&B 2¥mhakinBrcnekag, together of

the conponents, an hermetic connection may be forned

32 betWeen them sFERDEL ratebavengxiné Yalvgipgopogpther of
the cafjLi Q&Fp §ént¥‘héﬁﬂségﬂgh93t§' Qﬁﬁdfﬂrgtab§§ﬁgrﬂﬁg
a 0 t

rel ative axi rTngi ng toget e conponent

5subsequengetivet hethe rsalbei ngOhgis dpget her, the val ve

(10) is open. 4. A device as clained in claim3,

wherein: the valve (10) of the cartridge (3) is a
f&HH|eAA@%&%té”éH“@E@1Méahlﬁ-Qléiﬁlbytwﬁéréihﬁlce

(14), a 10 peripheral gasket and an actuating

cavity 7 24) Qhﬁnﬂﬂkﬁ%ﬁ(f%be¢§|ﬁ@eaﬁaéh§l@9ﬂ)(éﬂ as a female

val ve. (0 e RE SR el 7 dPLe PR PEON TR R REC 10,

10 connectpegigicstd brngd 269t of17 he aﬂ& an actuatlng cavity (24)
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connectlon/sterlllsatlon devi ce % orns

bi f unctGTIPAL I VERSEIHRI (%)ere%n{a% | (P& % PhEppgtional
femal e gl M AL Bu 13®) CASEradP8ak Bdg the valve (10) and

ejecting the treatment fluid,

- the said connecting portion (26) of the
connection/sterilisation device (5, 6) forms a
bifunctional delivery tube (26) compatible with the
female valve (10) of the cartridge (3).

5. A device as claimed in claim 4, wherein the
connection/sterilising device (5, 6) comprises an
upstream hermetic connection device (6) having, on one
side, the said bifunctional delivery tube (26)
compatible with the female valve (10} of the cartridge
(3) and, on the other side, a connection (36)
compatible with the inlet (38) of the filtration-type

sterilisation device (5).

G. A device as claimed in claim 5, wherein the said
connection (36) of the upstream hermetic connection
device (6) is a truncated conical connection paired
with a truncated conical connection (37) formed by the

inlet of the filtration-type sterilisation device (5).



5. A device as clained in claim4, wherein the 20
connection/sterilising device (5, 6) conprises an

upstream herneti c connection device (6) having, on one
side, the said bifunctional delivery tube (26)

conpatible with the femal e valvgs(10) of the cartridge

(3) and, on the other side, a connection (36) 25

conpatible with the inlet (38) of the filtration-type
sterilisation device (5). 6. A device as clained in
claim5, wherein the said connection (36) of the

UpB! r eamn dev 1@ | £s CONALEEH0Nn SRedeYi eBalfy LStd 6, wherein
truncated coni cal connection paired with a t runcat ed

coni cal tRRriteteon(¢87) of obRRdE Byt ERRLONAF BPCoFLERé L1 isation
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devi ce % i s able of being able to be connected 5
directléy %PQ% &1al end (41) of the adninistration
syringe (4). 8. A device as clained in one of clains 1

to 7, wherein the outlet (40) of the filtration-type

stleri | il Aere @p délﬁ@@efé sinjang eEnglaimpuhchPed, wherein

con! caluEONIBCILON 45 158 Wl ey Eple LELRGBL deori 1 satson

coni cal “connecti on e axia

adm ni sterditdeon( By risnge fémale16r®nc$td@v¢cﬁlaslcbannedtlon

in one of, ckflns 1to 8 wherein %%he ca rt id%e ;3%_

conpr i SEELLEG |"tb1% ri‘"i‘ﬂt"er"n%‘lm%tc tCoR393 . conRBPRFAGn formed

the saig, ivHll d:dual Suantiyf YoPftnd r&&ﬁi@f&tfé’e‘ign UBQE!‘ane
pressuré connected to the outlet valve (10) and

t he ext@¥i.or of the pocket (11), a

9. A device as claimed in one of claims 1 to 8, wherein
the cartridge (3) comprises a flexible internal pocket
{(11) containing the said individual quantity of
treatment fluid under pressure connected to the outlet
valve {(10) and to the exterior of the pocket (11), a
quantity of thrust gas capable of pressurising the

treatment fluid contained in the pocket (11).

10. A device as claimed in claim 9, wherein the thrust gas

is a physiologically acceptable gas.

11. A device as claimed in one of claims 9 and 10, wherein
the thrust gas is of the same type as the treatment
fluid.

12. A device as claimed in one of claims 9 to 11, wherein

the treatment fluid is a treatment gas.
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) 10 br oken dmydemteHdetmbn of the b|funct|onal del i very

20 quantity of thrust gas capable of pressurising the
treatnment fluid contained in the pocket (11). 10. A

device as clained in claim9, wherein the thrust gas

is a physiologically acceptable gas. 25 11. A device

as claimed in one of clainms 9.apd 10, wherein the

thrust gas is of the sane type as the treatnent

fluid. 30 12. A device as clainmed in one of clains 9

to,41, [ nt fluid.s atre

gaé% §%$£§ deV|Eéag§EgFéPn88elﬁfoﬁ%aépsclal H&'tghereln
12, mhetbenquhh61ﬂyaﬁfltMrQ%ttbéBSﬁsg@&pbbl@ab&bh@l@Ealnlng
naintaining in the pocket (11) an excess pressure of

treat meht tREUPACHEL| 44)t RBNSBEOHSHPESSEHEBarL EFeatment

of the ?lQiQeroieggotﬁ9n1§@@0h§§a,1§n ﬁag%XEBQaQSof the
clained in one of clains 1 , wherefn the
Scartridgedé¢B)ofobPdi sesl@00ohBae of treatnment fluid
between 10 m and 100 m, in particular of the 10

order of 40 mM. 15. A device as clained in claim4 and

one4 of El@évbed 49 cldimvbeini Bnkhercalbimgge €3) 13, wherein
conprlses a cap (31) for the hernetic closure of t he

orificetRa4yamtridee éhnl eompsisasve vebymadapt sgeagment
te f
Phe. val Tayd (rotuddn 20 81 Fhariobea) Ofn pHLEIbILA: of the

tube (26) into the orifice (14) of the valve (10). 20
1 16. A device as clained in one of clains 1 to 15,

Wheg ei Iy device as claimed in claim 4 and one of claims 1 to
14, wherein the cartridge (3) comprises a cap (31) for

the hermetic closure of the orifice (14) of the female

15 valve (10) adapted to prevent any penetration of

sterilisation fluid into the wvalve (10) and the
cartridge (3), and that can be broken by introduction
of the bifunctional delivery tube (26) into the
orifice (14) of the valve (10).

20

16. A device as claimed in one of claims 1 to 15, wherein
it comprises a sterile needle (7) capable of being
connected to the end (41) of the syringe (4) for the

administration of the treatment fluid to the patient.

25

30

17. A device as claimed in one of claims 1 to 16, wherein
it comprises a label (46), in particular in the form
of a bracelet (8), designed to be associated with the

patient.

18. A device as claimed in one of claims 1 to 17, wherein

it comprises a sterile external packaging (2)
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it conprises a sterile needle (7) capable of being
connected to the end (41) of the syringe (4) for the

adm nistration of the treatnent fluid to the patient.

25 17. A device as clained in one of clains 1 to 16,
wherein it conprises a | abel %gf in particular in

the form of a bracelet (8), d ghed to be associ at ed
with th ¥sl n -on

of Clalﬁgnﬁg%i)ff? %%%é%SFEQxﬁﬁﬁggﬁ%?ﬁégg gﬂﬁf{é j) %

ext er nal7,p&kadi ridne( 2ewic85 ircdiltenistieng. lal |stahte, the whole

consti tuyent, el nents of the devic
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be st er iaffiteed palckganlay | ene oxide after packaglng 5

19. A device as clainmed in claim18, wherein the

5syrlnge (4) and the sterlllsatlon device (5) are

asggnbl gd 4 rehand _i he_s tate in.th :
aciagi Baord 818806 ek Ret A a0 8y fierBih™Ene syringe
extenpoﬂ&heend phepatarhmmsatlan derdiei d8al agdapkskibled
of sterb nt f uid that nay be conpressible,

for the BEP an e ﬁHﬁFﬁﬂ?tFEPFSnlﬁo epReFkpging (2).
wherein: a deV|ce (1) as clainmed in one of clainms 1 to

19 15 is used, - the syringe (4), the
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(10) T AIRERAT 9en( By BES-RRPPIL! £ L1V E00: Pocnae
hernEtIm&&|mé3@6&§£bééﬂﬁleIhfor the purposes of its
administration to a patient, wherein:
- a device (1) as claimed in one of claims 1 to 19
is used,l
- the syringe (4), the connection/sterilisation
device (5, 6) ‘and the valve (10) of the cartridge (3)
are assembled axially so as to form between them a
communication that is hermetically sealed from the
surroundings, |
- the syringe (4) and the cartridge (3) are then
brought together axially so as to open the valve (10)
and introduce into the syringe (4) a predetermined
dose of sterile treatment.fluid, by equilibration of

the pressures.

21. A procedure as claimed in claim 20, wherein the

treatment fluid is diluted in the syringe (4).

22. A procedure as claimed in one of claims 20 and 21,
wherein the syringe (4) and the sterilisation device
(3) are assembled beforehand and the axial assembly is

effected simply by connecting the inlet of the
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20 surroundings, - the syringe (4) and the cartridge

(3) are then. brought together axially so as to open

the valve (10) and introduce into the syringe (4) a

predeterm ned dose of sterile treatnment fluid, by

equilibration of 25 the pressurgs._ 21. A procedure as

claimed in claim?20, wherein the treatnment fluid is

diluted in the syringe (4). 30 22. A procedure as

clainmed jn pne of,clains, 20 and 21, wherein th

Syr i nge= {95 - LhRR tHeR PEFLFF sBPi bhecEaiEe ((8) Sfethe

assenbl egh-bef ggehangd, and the axial assenbly is

effected sinply by connecting the inlet of the - 36

sterilisation device to the valve (10) of the

c ri P e. as a ng,0

s Bty SR e ShPCAL e g 0 ko 22,

5steril iwereain deve cBilSyatlsnpexbe dssephhesaeilohr asvice (5)

t(g;e ?grft%g%%tgzﬁg&qp%r\ﬁ%gyegnfrggn%géS‘ts{z?Jt.Illgg ?E)ef“go which an

administration needle (7) is then connected.



