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- 1 DEVICE AND METHOD FOR THE EXTEMPORANEQUS

PREPARATI ON OF AN | NDI VI DUAL QUANTI TY OF STERILE FLUI D
The present invention relates to a device and a

procedure 5 for the extenporaneous preparation of an

i ndi vidual quantity of sterile_treatnent fluid that

may be conpressible, in parfiéurar a treatnent gas,

for the purposes of admnistration to a patient

(human or animal). 10 Certain therapeutic or surgica
apEVIICAt ROIDs METGID QR HEa i TEMRGRAN EOU D PREBARATI@N OF AN
and conpr essi j.d, - ed t t id, in
particul ar a I@Qﬁ#ﬁ&@fﬁ&iﬁ iq('jF éf@i#ﬁﬂ&%{iﬁ:} bon

gas (CF4, C2F6, C3F8, . . . ) , SF6, N2, CO2, ... For
exanpl e, certain ophthal nol ogi cal surgical 15

T adifresn T dguieTe 1de 1o eed Beind nievieti @ndo? Bhepedure

&Eq tt%’é. le%{tét?%gr%ﬁ’gé%%%géga&%%rr%%f&g@ talga n&9¥£5]§al

ocul ar ~ cavi em that therefore
arussast iyn dhist eeonteext re 20narst t DL bk etlagai hapl leet o t he

PLECL S0, an 10 Sl JUSTULLIALORL o 13, (P52

[

REIRAE Y St &fdnh i Sd@k£r 1 ANdcdIndefa ¢ BORE OPRIALE or animal) .
conditions for the envisaged admnistration. 25 Up to

now, in practice the individual quantities of

td' ?&ta' nttl'gsa_lnsa L& PLepar eLgﬂ%chfq lé%@ﬂlg ions _require the
adm 1 st rati on Syringe TromaTar vol Une gas

G\riindert nidein i he  Pressie esraddoshpras priessuftuid, so-
reduci ng valve and a  filtration-type sterilisation
Vil gﬁ%ﬂ?ﬂ}t thiese 1 akyeP B0~ 5§22 Tyt | fder sTahdS¥RBPLE

gas- tdiat, they, Lontaidy C@J@O{cﬂ% c%g,rié{ged.qr.), SFg, Ny,
maintained in a sterile state undér  satisfactory

¢@ndi ti.on§orTeeampdesf er rdfa irthegyrhiage fammal Zurgical
procedures 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 tc 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
quantity of treatnent fluid adnministration to each
patient. US-3 853 157 descri bes an apparatus for
filling syringes with a liquid conposition froma
rtifgt di@aratre wiges coht il g nee 10t a2 votugrecpi 1nilgni o the
carresponding to-sever i ndi vidual _ doses nd . :
SOV o0 WUR O Trartal | bper SURi plsh batEn TpaFereTuires
Thenewad e nmyi el Df i die aed epragatiypensn Ondelvesd risks of
facilitate the rapid filling of a |arge nunber of
SANTRET et s e de Y0t noFOutia? ahPEedf had hoc

sterili of  the_l Lquid.l5.conpasition. intro ed _i.nto
ChEeEyroad v en oAy et EERRET el Sarr caan e

kL ciontaeii i dtrdhecwutd edaclorpit cenof the val ve of
the cartridge, and is liable to be infected. The
device is not conpatible with the distribution of a

Q%%%Sj bJ!§7 CC%@@LS:{ é@nar( Qi"étlgg f&@?;iliﬁ& Q{/ringes

one containing a gas) Since IS extrene

prighyl ematigald ¢dmpotitinposSrdohes toggaugerpredgsetyntaining
the _dosage.of, the.volune intrpduced into the,syringe

5 S S P e S DR e S rab Y

2 skhe, e eqirofi ddie & Ivend 1198 h$1 1 PUSpé P2 08N Bheh button
t hese di sadvant ages by p;§g03|ng a device that is

dianpiee andre rédiedieay rPeser thae peierindthgpe in order to

te rati t he i nt e, 0
A oo PR A P g e [ AR B F Lo byringes.
tThaits ey e chrgor esst bdes r 30t @ ot lok ngtanyl il vgsodf the liguid
fluid during the assenbly and reparation - in
ﬁé%f‘_%ﬁ%ﬁﬂ%lrm% o]tréW‘iﬂL_FFe? 3o dUFﬁgn_@th%gef i ViR BRYiRe
DG @, aNy g4 5K Of1 LPMPF oM S8t 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
proklematical, if not impossible, to gauge precisely the
dosage ©f the vclume introduced into the syringe by simply

observing the displacement of the piston.

The object of the invention is thus tc 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 loss ¢f 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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asepsis, and may itself be conpletely sterilised - in
particular with ethylene oxide - without any risk, in
particular without any risk of mi xing or reaction of
the treatnent fluid with ethylene oxide. 5 The

I nvention proposes in particular such a device that
can be used and that is also garticularly sui tabl e
and advantageous in the case where the treatnent
fluid is conpressible, that is to say consists of a
gl corirad meay 108 se ashe Themp heeat v oﬁtar’sbipedposés
suc lc&£V|c%éhat}§né%§s th foII MEUD o isk. in
éﬁ%racea 9 i S oY Ahist ered doses®o 701 a:

]gﬁir-l’-dle:lllmh_enrtltﬂfb@i SEnPropes est stithing deyi eeatbabni 6£ the
and_i nexpensi ve to produce and that includes

d%ﬂ%ﬁté“eriffel%lt‘?%l‘yl%}ha?‘F AHebRrodidParts. 20 To this

end, the invention relates to a device for the

ext enmpor aneous preparati on of an individual quantity

(ﬂhesﬂnyeﬂmiQnegmanm&e$ILmdpahbicwbqrbeucbn@réssibbethat can

for the pases of S adn1n|st on to atient,

S e B e T2 o 25 B by e f op s capPE’ AR

i Mt R on dose @dsd r@@éf@ﬂtheftﬂegtméﬁﬂpﬂﬁmgig

piston sliding in a cylinder provided w.th an open

SA T L P - cldted ©i 52 ridut FORS bRES afr@seprfopF contains

(gngégrnng a quantity of treatnment fluid under

pressure, fornmed by a rigid cartridge equi pped 30

with an outlet valve capable of being hernetically

C nected in fl conmuni cation with the distributi
St R PRI astr e of PerHee opBnbucthutls the

q%%%oﬁjhp ("traceabkility”) 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.

To this end, the invention relates to a device for the
extemporaneous preparation of an individusl 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 dcse of treatment
fluid, comprising a piston sliding in a cylinder provided
with an open axial end, so-called distribution end,

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

of the syringe, and capable of being opened in order to
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- 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 wth a
fluid inlet and a fluid outlet, and capabl e of
sterilising the treatnent f1qid fl owi ng between the
inlet 10 and the outlet, this connection/sterilisation
devi ce being capable of permtting the assenbly and
herletde Conmectdonendf L1pbd carder dgecapdrsyinhgethsr

t he purpose f filli the syringe with the
:ﬁigﬁqﬁééu?%hgﬂ%v?%ﬁlﬁg?érposed bet ween the cartridge
and the syringe, so that the fluid 15 outlet of the
sterilisation device can deliver, into the syringe,
HtFF¢E Tl uid | eaving the cartridge, the reservoir
contains a quantity of treatnment fluid under pressure
such that the total quantity of treatnent fluid that
can be-rel efisedompr asepspheringegbipnéssarélppathen device

cartridge duri t he, openjing of . the Lye _car 0 -
A G B bR e PRy e p b et R PG Rel R ER R R vided
be; eond af nedd conpiet ghy antfihedcyhinde;, ehdt hapable of

syringe. 25 In other words, the c¥linder of the :
sy Aghl s Engapadl BroRtIebht AL ALAgTaPHiPAePEREERT e 1niet

tLeRtmRatofipid, (LRALVLAHAL - GUANLLLY) 18 03E 68N B9 ice being
refleased %y e’ cartridge at atnospheric pressure. 30
Thepdlece of psrmgtainggbtdecassendye emdnsermetic connection

particular that in gractlce a Eerg ct sterilisati%nll.
off t hie® whaT BT 1devi 88 cSHTBBRISCAPEVERS PHIPREES Sichi4tind
rigidsGArtLLdgeLh the sterilisation device interposed

between the cartridge and the syringe, so that the fluid
outlet of the sterilisation device can deliver, into the
syringe, sterile fluid leaving the cartridge,

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

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.

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
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-5 may in particular be made of a netallic materi al

formng a perfect barrier to the sterilisation fluid

such as ethylene oxide. In addition, such arigid

cartridge can contain the treatnent fluid wthout any

ri sk of contam nation of the 5 said treatnent fluid.

Furthernore, by ensuring that the pressurised rigid

cartridge contains only an individual quantity of

treatment fluid, that is to say a dose intended for a
siangl £n J;_ﬁh:atimmest riaé i eadet be anmeﬂhmmcrmaseduaectfbymlng a

counter to the prlor art, in which instead the aim

BT PROME nEa CRaxP HERi HUBATIPY B ULHedtRENES ethylene

fdi gl I N Ay M PR YOl By 5 HO Y&rca§9§1H8¥eEEhOEontaln the
facilitates the operation of fifling the Syringe,

itctasdiengt | Hluhe easkeoot anyreaskenf gastabynasion of the

avoi di n one he sane tinme the prenmature
é&pd$s ﬁgg&@ﬁn?héf%+éton fromthe cylinder, the

introduction of an insufficient quantity, and the use
of a netering valve, which is generally ineffective
JrT Th Be B | Y t PleS'ehsRI oFhah ‘glag pﬁﬁas}l§lﬁﬁdaﬁ9‘gé§se

(%gff¥%ﬁ%a99§@% fﬁ%egnl§h§§ 1%?Fvggu£% éhgﬂtgﬁytg? treatment

syringe kes place automatically wt e user
Hﬁmthg,tth&arxg but say va stase chetkndédt herdesageglef

uantity, i ntroduced into the s in e, . i ncl udi in
T S By ek Db MY b0 ER e  BoEPinden) o tne
pacdst Cerd ! 18 wwidhcignteta @néug\@mt hat aiheyEBXbMBhtain a
volune 25 of the cylinder of the syringe (piston in

kA IR eBea L sy t P Hnt r%w@m%nﬁ r bhvitfeldi st MipiMIBNVeADME .

(HO&%W%Pyr L éét%£$? |n %%geahgorgggé?aapeOf filling

quan rea

zﬂhnrn;ﬁim@&pnlm@ﬂuﬁh@g t@nthe tekeaseédabyrtheément gas, by
cartridge, which may nevertheless itself be 30
gﬁ%&&%&HQh%% OFe edfiral Lh% ?ﬁ%quéﬁ?lFE?l9ée§ﬁEHﬁF expulsion

regU e iston from the cylinder, the introduction of an
insufficient quantity, and the use of a metering valve,
which is generally ineffective or imprecise in the case of
a gas, and i1s in any case extremely complicated. Thus, the
filling of the syringe takes place automatically without
the user having to carry out a visual check of the dosage
of the guantity introduced into the syringe, including in
the case where the treatment fluid is compressible. In
practice it 1s sufficient tc ensure that the maximum volume
cf 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 ftreatment fluid
intended for a single administraticn and that can be
released by the cartridge, which may nevertheless itself be
greater than or equal to the quantitative amount required
for the treatment ¢f the patient (the user ({(doctor} then

being able easily toc expel the surplus treatment fluid from
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for the treatnent of the patient (the user (doctor)
then being able easily to expel the surplus treatnent
fluid from- 6 the cylinder by depressing the piston
before the adm nistration). Furthernore, since the
devi ce according to the inventionis 5 intended for a
single use and i s equi pped Witk & sterilisation device
involving filtration of the treatnent fluid passing
into the syringe, which is itself previously

stter id ¥ Setjet Hey stepi¢es shat thef pt heoquaatorg bhe
%&falnent fluid contained in the syringe is ensured.

Ir1qﬁﬂ%?%ﬁﬁ%ﬁoq.'the ri sks of contam nation,

especially as regards the outlet valve of the
cartridge, by pathogenic m croorganisns that could _ .
St RO a PlEs phlee udev bFet Aeceaftngeler ¥Bpr ingention is

fd i Gh g af e g liﬁ Rysd hergor e, €8l '
é&terna ﬁg%p%n% ?%% %%%I%% va vgsgeﬁgéﬁngggPe , the
fdudi i issdibi gt edévisedibmyolihengt Britight ponofletheetreatment

bef o. tering. th inge, In addition, .wt ,
A RS i 15 B S ngr et L6 ey £Fi dggsiFy prgvicusLy
possi ol B4, fohd oxeaipi 1hesegnd nb st eredquanant iyt bestekatment

fluid ("traceability") . 20 Advantageously and _
dcleordiFrntdine@ imviert i onringe batfefuredl velpsparticular

the tﬁ/'pseﬁhéf %én@&%fﬁé%"ﬁﬁf’ @éﬁééigﬂgy Hr9&0ards the
towards e exterior in the sé I Ng po i £ on"and can
ket feor cedl axi @t | tyhé onar dsidde, | by epadnogénibemicroorganisms

cartridge so it _can be opened, an

d the ,
AT O SERTH T shEPB? dBYT ceP1& 98BS capable §fme reservoir

for g &n Axd ahi assesdhy ofuthesybiBgeevOf iEhifie external
connection/sterilisation device and of the val ve of

thrertcaraf idge, cuhbte perai vs wheefinhféagedf the Synidgés
mﬁtha%g_lqgﬁjof treatnen# fluid b
X1

. si npl ?ringin .
(UG e SRl 13 the” syt et R T e CartFPgesh Tor 1n9 the
Gopsagquent | ph td®dition, with individual quantity and single
d
use cartridges it is possible to follow up the administered

quantities 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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30 mani pul ati on of the device according to the

invention is particularly sinple and ergonom c, both

as regards the assenbly and the filling of the

syringe. It requires only - 7 two bearing points (in
contrast to the device of US-3 853 157, which

requi res three bearing points).” Eurthernore,

advant ageously and according to the invention, 5 the
connection/sterilisation device conprises a portion

ftoro desmreiid gpo it héivateet odst heocantr ddgecet bifs
connection yortion and this val ve bein ,adagted o)

thats €53 k3 fi‘f%%dbha%%%fe%rFhﬁ?ﬁgb?agéflﬂe OtRtE) -

rel ati ve axial manner the valve and cartridge, an

hernmetic 10 connection may be fornmed between t hem

Wuticir reeieat adgpen hrgegas ve andt aeceadinpdge, thhi éhvention,
FéHE“éEhﬁé £ /40 iff§§990$h§é§i$£ Qéﬁgghgggtgggég%ﬁon for
ina Trelative axial nanner the valve and cartfrrdge
stgeguendn to tihe Farsé phaskee thetvalye,i shopegonkbcetion
Such a device prevents in particular any risk of |oss

FHOTHIQR FRA iheS sHMEVe | Helhg tHePRededBl jhahd

ConneCIiOn’insé”ﬁﬁré@egﬂé£¥¢ofeBPiH§iﬁ ”PB?EEB%rCEBSQd
so long as the connection is not conpletely hernetic.

20 Yhvairg atpeoul | yampelr atcor da hget anthearhvaedgeonant hermetic
valve of. the cartridge iis_a femal e val ve provide .
R R ohofFe el B P iRV S Rh R Bf ugpang ehe

amlaed ust i e Cavt f ydeapahhechf r&reehyi blUossa, end of a
bi functional 25 delivery tube for actuating the valve
and for ej ektihgerendiPeatdenf Prindinganbogpehesi 4n 2

rE%%&é”hiEHiiﬁ%h&%rt{ﬁél69995055&”ééi@%i&&éaEhBQequent to

evice forms a bifunctiona
the first phase, the valve 1s 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 closed sc long as the

connection is not completely hermetic.

Advantageously and according to the inventicn, the wvalve 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 fcor ejecting the
treatment fluid, and the said connecticn portion of the
connection/sterilisation device forms a bifunctional
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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delivery tube conpatible with the femal e val ve of the
cartridge. Such an enbodinent is particularly sinple
and 30 advant ageous, inexpensive, convenient and
reliable in use. - 8 Advantageously 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

devi ce having, on one side, the said 5 bifunctiona
delrarerygeabel goapat abterdith thethemhheeuvalive, oh the
cartridge and, on.the_other_ side, a connecting nean
OB Wt U He" | ARGt TOF YE b f 1 L PAEFEn Py e’ the
sé@ind dSadh o8 Sevi £eat 16n AdyantageststysapdaacapEedirBen
to the invention, the said connecting neans of the

Jpstieahs heemet felebnAetifonhdeinge onsonet pifAeat ebe said

e : . o i cul ar
3501 SR REPIRPA LY PEY e LERRRELRE AEcR <BhoRREde vanve
feefred lee devirtoel dpai daed, wot htlae t suneat etldepnecabnihbcting means
connectquedeyice - articul ar standard devi ce of

tFHEP ] kdy t%%h-ttr%'rf%ﬁ%p@% Haf et debieEloPoERE by
theet M efar pinthe fidtration-type sterilisation

devi ce. Advant ageously and according to the invention,
the outlet 20 of the filtration-type sterilisation

evice is capable of being.connected directly. - .
AT S PR of e SR IT S R SRV EEE Re sprapaie
enshrofcd ey atkams Séf athonusyt roge. hdedMant ageodskbytand device
according to the invention, the outlet 25 of the
fi% tF AT OHIHPR SeetFR1 sEPPRRCHEVN c@eVECE fehfl Barticular a

truncate oni cal Clj device -_in particular. a
StH¢ a‘_’lr]t‘o‘:ij cfg%‘fjc%e ofﬁfwﬂéf%t?/%etbe p%?@é@ WEE & e
témg@@df&mu@ache@m,eq@wﬁe@ewi@@ a tPupaktibqukahiadal

standard device of the Luer@Dtyfe - forned by the
SaHedngpn device - in particular standard device 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.
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30 of the adm nistration 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 sterilisation device and

the distribution end of the adn1n|strat|on Syringe.

Such a 5 downstream connecti on2dévi ce may for exanple

be provided wth a stop valve enabling in particular
any entry or exit of fluid fromthe syringe to be
p&pv@myemfdwaih@tiﬁn itn$erhbnavef thesadirentst patwvade a

dl th ver vant eousl and
St P (et o, for et oS taped Bl PEotrR ptedita

fﬂé@%é&ﬁ*ﬁﬁ@eff?ir@@ﬁgﬁltyﬁ@ngﬁéﬁiDgshbﬁoﬁaﬂgv1ce and the
i ndi vidual quantity of treatnment fluid wunder pressure

et e 1 on t e ok | @tlev@qimenaﬁar@m@hesy@xngreu or Sgth a

ai@r?@%%m%’ ?&g%{%gta@m%gﬁa f&Pe j‘_‘”{;' dg)rgvlded

an anoun aseou
oapabLa ofopressus | shagl 1 he 1mepaﬂEDtuihn|dnycentayned exit
e pocket. Advant ageous]y and according to, the

ﬁ'ﬁ/ TR HHP USYT HAEE | %O o?etﬂéegﬁ%e?yﬁ‘ér%gt hée

tfﬁ%ﬁfﬁﬁﬁnféf“ﬁhe'éuﬁEﬁlé@HéﬁiohsnéQSDé'9§|t58 theidBe.
treatnment fluid when the latter is a treatnent gas.

Thus, the thrust gas does not itself represent any

&hsk of tox or cq?tan1§at|on éor tE gﬁtient. £
dVant ageous y a o AT DT di A" t 9°TRe“T Hdenti on; tRESNTEOD
prtes seec r 2 ofcdmieriseataentekinid intéhratapbekdge

is slightly greater than atnospheric pressure, so as

t< %&Rﬁﬂga. a%%}@e%@deld%ﬁ %V@%E%EYeofo§§eaﬁmﬁﬁ§ fluid
tJHHé@ dﬁ@ éﬁé&'@@ Pﬁe %hﬁléﬂrﬁggge and to the
geous y and a e the

Advant ccording to t I nvention,

annﬂnlqﬁ wath& maskets Capabte bmeSDnnarnoalnfnghen
tégé rl (thy §£“g$5ﬁ£€r0§°€£§ﬁgé ggg (in the gaseous
state) capable of pressurising the treatment f£luid
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 thrust gas does not itself represent any risk of

toxicity or contamination for the patient.

Advantagecusly 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. Advantagecusly 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
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i ndi vidual quantity of treatnent fluid) an excess

pressure (with respect to atnospheric pressure) of

treatnent fluid - 10 of |less than 2000 hPa, in

particul ar of the order of 600 to 1800 hPa. For this

reason it is not necessary to frovide a pressure

reduci ng val ve or a manoneter,lthor a stop valve for

the filling of the syringe fromthe cartridge. 5 The

initial pressure of the thrust gas in the gaseous

stfatkess sticapabl @ ofiPgpnpnessrhgcabyri odi vthduakder of 600 to
ity of _treatpent fluid, In practice, this ,

T APy esEOF oS Beeo8habt el SBOLhAE CERPaF He tangrovide a

Préi Shrd btdbdoni 9f $Revd 0ot ndi MhAsREtgY¥aANhbYY a0ktop valve

treatment fluid, the residual pressure of the thrust

et core esbbhird tof st hesprieinge premsthe eprtsidge.

slightly greater than atnospheric pressure, for

exanpl e of the order of 1050 hPa. The correspondi ng

Sthightnexceb sope esste eof ot hé hehonder gak 20 the70aBBahs state

is 15 fqgnd in practice to be generally sufficient ta

expefaRANLS tHe THER T UUANT afBYint Not VEFBAL nERENFAGYdOL

GOt Al adk i .t he, pfﬁkﬁfacffc@?rﬁﬁ§§|@ﬁi%ﬂa&hﬁrggéﬁrgfmay be
a treatnent gas. This "~ slight excess pressure
(daniaed e friont t het uslee ofnd ¢ohrasstryghstiont hé the

A tat f th | si the 20, t t nment
AL Bttt o TR P88 o M neneFoRPRG U
ensdtdng: the eid i chensy @istbertébpsalisotot ¥PRospheric

sterilisation device. |In fact, sterilisation filters
oI h Yene? a1l Wwh hhY afitied bpHet bresatmespbgehcapressure,

t I e_ ] rted pical ly t ' ,
g?%%%%égﬁﬁ%aggybggg§%#e Pbéft%ég%sgggf aTﬁ?qggggggbgﬁalng
tdiriugtt gascedwsernedsom gasesheoopastrbbe Mthoa70 hPa) is
sterilisation by ethyl ene oxide,. Furthernore
M@%&@@t 71 Hedor FHETBL theSPRVLREPDR, tO expel all

the individual amcunt 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 1n the gaseous state) for the expulsion of the
treatment fluid is also important in choosing, dimensioning
and ensuring the efficiency of the filtration-type
sterilisation device. In fact, sterilisation filters
cannect 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.

Furthermcre, advantageously and according to the invention,
the cartridge comprises a volume of treatment fluid between
10 ml and 100 ml, in particular of the order of 40 ml, less
than the total capacity of the syringe.
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the cartridge conprises a volunme of treatnment fluid

between 30 10 m and 100 m, in particular of the

order of 40 mM, less than the total capacity of the
syringe. - 11 |In addition, advantageously and

according to the invention, the cartridge conprises a

cap for hernetically closing the -orifice of the

femal e val ve capabl e of preventing any penetration of
sterilisation fluid into the valve and the 5
caftadd&naomuubdﬁwmt@@mo@elpr@h@nabyokathgduettae Qﬁventlon,
t he b|funct|onal delivery tube into the orifice

tthee v2a Vet 1 9% SORRP SGhi @ hCRBNDPF sRETRBF L eR AN élSSlng the

fdd e 0fe ab M il upR g Ok | vaW§V§Q§§b§@yo§O?E@@En@&nbhgny
treatnment fluid and/or of the valve of the cartridge

\MQnﬁ&¢ﬁ$%Q@r¢f|%@@rbhl$$nL@n fDupdriintal ahkyveinyl end the
Q¥I |ch i s f.0xic. Adgantaggous g 1HQ §S¥ gﬁn of the
|

accordl Tt ot th%%e%?lon onp?

siiehin e needll edenpadt ¢ ohbdeingo ﬂDBHGEEEﬂCEOOEhEhe valve.
distribution end of the syringe for the 15
ai?i“rﬁ%%eefatw%wlbfcerherweet hehterrmpdetd fhémpafi appminium

C I Ret f b e
angh 8 JADELyparty cubRElye i Bet BRe f oL noheAe ERGELeLna /0x of

e aSSOCIated with the patient an
(ﬂhﬁ|V&ﬂ¢ﬂk@f|mﬁ®rm@¢tnmdg@emitMythg shertatsatdge 6fluid,
tre tne iUId ed. Thl@ celet.inforos the
aalf Yt%%ki‘y TS 20 pAT ! et hst Bebi*tFeat ed with
the treatnment fluid, so that appropriate precautions

be adopted for the subsequent care and
A%éﬁrﬁfe%ﬁ%ousl'}ﬁs the pdeYical artryratvantagebasiangntion

Efgg tiﬁaf@§§%°£.5&&£ffé”§8éd9§SCa§§bIQ of being

eV|ce accordlng e invéntron co
&mmﬂedHEdEﬂbEﬁﬁeﬂd&ﬁtﬁﬁﬁmti@np@n&agfnghéOByﬁnﬁgﬁgfaklthe
the constituent elenments of the device in the sterile

AWM LTITIE PR pries et @UETHE nel #dFnfof tBespaplent: and a
%E@%l, particularly in the form of a bracelet, intended to

be associated with the patient and that can include
informaticon 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 precauticns may be adopted for the subsequent
care and treatments. This 1s particularly advantageous and

important in the case of a treatment gas.

The device according tc 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.

Advantageocusly and according to the invention, the syringe

and the sterilisation device are previously assembled in
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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 state in the packagi ng.
In particular, the syringe and the
connection/sterilisation devick are previ ously
assenbl ed and are present in sterile and assenbl ed
formin the packaging. In this way it is 5 ensured
ttha aﬂﬁrikﬁEﬂtﬁﬂecbwitweopa¢h@g$ygingénrpeetﬂbngarthehe
treMrmntféu i,d can never ? cmﬂgmrftmi even on
openi'ng” tHE p%&%a%?%ec‘bbo%uﬂ?%lél t5the°8t 8PV F8afi6n
qed Eeu st Chs EBYERY Saiddlya PENSEEabhoNni Af spathogenhs
organisms into this cavity. Mreover, even if the
3P ofofhel vatve @@C¥%@l%ﬁrtr|B@etbFStHéYcaE is

tdhatyddg Gatrdd es,d S%n*&é‘ir?ﬁ edyvihe LEea IIB rﬂfﬁgdrecelving

penetrating into the syringe 1S steri
I trhvee nit 11 eoart et 1510 i&mmdd@@nan@veneu@reombamihatéa, even on

extenpor eous eparation of an indiyvidua uant i
SFOSTRG VE Badkeirndr 18 o7t rlfe iy PRCosharalopprion

Il e b ivedd @ré&&%m@rﬁyg%éneiﬁétibﬁ Hr pasEsgehic

adn1n|strat|on to a patient by nmeans of a device

SEATH TP 1002 hfehmmwrm 2®0¢@Qﬁﬁrag@ﬁ@@|yfahae outlet
ALY r\QaJ] £ the El{‘é’eé‘éf%idéé‘e §y£ a}aaffﬂst it parries is

connec X erilisation devsce and VE O

carfigdtoge, artes assenthedt af(llaidiypS@eﬁSatDniﬁOltm:betheeeyringe
them a communication that is hernetically sealed with
PeSpa@T ol 98 t he surroundi ngs, fol |l owi ng which the

syringe and the cartridge are brought together

axially so as to open the
The invention alsc provides a procedure for the

extemporaneous preparation c¢f an individual guantity 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, fcllowing 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. In the latter case, if the treatment fluid is
a treatment gas, the treatment fluid in the syringe is

diluted by:
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val ve and introduce into the syringe a predetermn ned
dose of sterile treatnent fluid by equilibration of
the pressures. The treatnent fluid may then be used
undiluted 30 or diluted. In the latter case, if the
treatnment fluid is a treatnent_gas, the treatnent
fluid in the syringe is di | Tt &d by: - 13 depressing
the piston in order to eject the surplus treatnent
fluid fromthe syringe, retracting the piston in order
to i nttoducdepnessinbetiyrpageoanianoyderoto eject the

atnospherjic djilutjon.air %hrou E 5 the
(7T Th bET O EYFBRE of Mt Saf FOR 4B S¥7 TRETant ageous! y
and accor di pgttact begi pMenpiefonsiAcertbe tsyAinfgedare into

sterilisation device, in particular the _ ,
corhetY TORPSt @R pT8akRtoAfdeélieépharécadsénisieg alr through

Pefor enahfl, . A0 LhGoaxk ek agselblynl 5esh ol y ef fected
by joining the infet of the sterilisation device, in
particular the bifunctional delivery tube, to the

val ve of the cartridge. Advantageously and_accordi.n

R TR TRV SRET B e haC BRI Pr Bi GOty PECESPTYI Saft6n the
deyi Cegd SangXxkt di-seonpectadactatker ipr ppatati,0a rofnihe
quantity of treatnent fluid to be admnistered in the

s9¢mT@@§i@méﬁt@héléyathg@,dﬁ@i@ﬁbpﬁrénasaewbﬁﬁgtP@ﬁp@@hand,
B el BRI ELo P SEERROR B9°URTh Y e inaer

teeatmens- &t ui dstoibhedpattent inThaerdevutarantet be functicnal
procedure according to the invention are ,particularly

siept STy ef Pladt et Cahbiceldlve athfgR Gegiéeddse-

security in use without any risk of |eakage, accident

or 25 contam nation, including the case of a
chupresagbbeslyreatdnentofiand, thbothwhiiohehittibart ghe

tpffgrégigg—type sterilisation device i1s 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

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
contamination, including the case of a compressible
treatment fluid, for which hitherto there is no
satisfactory soiution (the problems solved by the present
invention have moreover in this case never been raised).

The device and procedure also ensure that the administered

doses of fluid can ke followed up ("traceability”).
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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 of fluid can be
followed up ("traceability"). 14 The invention thus
relates to a device and a proc ure characterised by
a conmbination of all or parts of the <characteristics
menti oned hereinbefore or hereinafter. 5 O her ains,
Hee doresisionstiang Belaneages af deKHeCenaBfAt RoRFOGRANLE
a ear .on_readi h s pt.i-0 0
o e L8 et st 8 Bt rrt R Ganm &
%mhrdwﬁéki§££¢§nﬁ@ntbom@& hecenpaayong brgheesinaftrer.
which: Fig. 1 is a perspective viewillustrating an
10.exanple of device according to the invention, Fig.
dﬂ éﬁﬁé'o@ﬁérX&@@%?&t?Bsegpedéﬂﬁﬁhtgéeg okr eakMeAkvention
cartridge valve of a device according to the
|wu&ﬂnapmem£f©mer@s@ln@|ghesfpélawshﬁ1ﬂaﬁcvﬂéﬁﬂpﬁ pifgone of
2 ShOMAn the 15 val ve durlng h
S?@?n@%b FBRNCG 9578 aPE ¥ P%ng h hQQ%B% Eggwgle' and
Shpwhnﬂef@ﬁ@ﬁ@élﬂﬁ|yhélﬁ&@bﬁphng&ageflgﬁraspnnceduch
according to the invention. 20 The device_1l accord
to the inveRhtPonlshdwh PATEPECTIVESVIEN a §P§FFP§lng an

p 4 1 1
SR 3F ey, bEndiches gt coms s o

e packagi ng seal ed
her met+c enEigsuEelsoataentmgnahevwaW|Qﬁsanc@w@pﬁﬂW@wﬁ of a
el ement s of evi ce a.riqgid [
3t 5ee AR hst i%&FpFﬁﬁFriégﬁtXﬁﬁﬁﬁgogna|9 |3F§u§% L

quRetityeRtibrepbmeRe fikuid, in particular a
treat ment gas under pressure,

- Fig. 3 is a similar view to Fig. 2 showing the
valve 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.

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:

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

- an administration syringe 4,

- a filtration-type sterilisation device 5,

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

sterilisation device 5 and the cartridge 3,



- 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 sterilisation device 5 and the
cartridge 3, - 15 - an admnistration needle 7, - a
bracelet 8 intended to be worn-by the patient. Al
these constituent elenents are of the single-use, 5
di sposabl e type. The cartridge 3 conprises a rigid
external netallien hdushhgtoatianparefléal v of

alumniumor tin ated i.ro ef Lni,ng_.ap.e pen
cl osed by an out?g? %ﬁ?vgglg 169339§a|%8 ge s 9 %?1?%6
E§5 exappl e of the type marketed under t he trade name
PSPRAY SYSTEM r) by the_conpany E Rﬁ SYSTEM SA
(Nelchag et C@O\FHE@P%ﬁd?le@ﬁ%ﬁdﬁﬁ@ Pht o1t R&“PnteriSEr

f%h%ggsggyglgggg_and mﬁth its internal enclosure in

comruni fon with the valve 10. 15 The val ve 10
conprises a rigid netallic closure wall 12 secur ed

hernetlcallﬁ to the end of the_ housi ? d vha a. .93 ﬁ%@t
1Bhang@ havi Agead cERTPAr SEPr uF 4 T8 StFEBOET |on orifice
14 é&ﬁQQQd §he§¥§tléu&§rs@@Ué@dmuﬁd@mnaathlhh@l%&ed iron,
orl?lce 14 by crinping this sleeve 15 by nmeans of a

tapéinaggpant FOA openhedwalPsed Blarpedid&imst & 10
Lernal fothe sl
erfbhera SoRERePY 1777 €0F earnbley et S Tk ety

i S interposed between end

thegsleevg 15:aRdnkhe sporkingn sokTwaid W2 wlef | aomgathezp
dlstrlbutlon orifice 14. 25 This gasket 17 has a

cBPBEYaBYaPBMt GRe (HBughdsrAeatiitiferland), extending into

the intericr of the housing 9 and with its internal

enclosure in fluid communication with the valve 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 porticn 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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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 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 1B/ having an - 17 cl osed

at its lower end by a floor 28 of the plug 19 so that

no treatnment fluid can flow through the plug 19 when
tdieodead ter dtSs Urgeslr bynd hey sprfbhgo2l12®i th the peabi bg so
edge 20 against the gasket 17, The ram dal ¢ vitX
Hasa fsrgwwmaf% TOrC&xanpPeé Wféﬂgm%? plug 19 when
HHRNSMAT S Cf OSSrH&Eh PN nS0sh Pk gaz Pagsalei {9 sealing edge
treatnment fluid is necessarily created between the

i4t ergrinstal thofgahket chvi t yTRe pndamhdalrogditpnadkt| fas a

S trical axial_end 34 of the, deliyvery_ tube 26 .
BBt TP T Arads 7 09 b Tret BolRat 18 feose-section
fdxethdrerareid ceddey, £dorc exarmee- byluadhesi necbendirnyy

to the external wall of the sleeve 15, . whose bore_ 18

tGR TR et het i hit Sr T oFRBE W%%lp%EkEPlil?aVTEVsz4 and the

posket §Hﬁ%ﬂ [ [ 0 hes o0 d :
interﬁg%%%%%fgiure 2%l€§£t£%%%%a§%§ ?ﬁeB?rgggngﬁ?EVé§y tube
flawiih ek ed sinfe comhainczativynZi th the bore 18 up to

the plug 19 and, on the other hand, between this

pocket 11 and the external rigid wall of the housing

TIHOrgBC gt i Nt efdredi 24 € IeOehosUEL1 1 30 €OAt akBinpUeab
sui tabl e quantity of pressurised thrust gas 20 in tﬁe

Fefertisvesteard imhi ste hrkletegaerial prel brabl yhg sleeve 15,
W 299534 vy aspelall o o 1ok Loy OTRR! LBk oot ide 11
whocegsgchdr Parddcst@ingd § hdef hytepecoxitHe. ohe hhhd, an
\%Eéégﬁgfaéézlosure 29 that contains the treatment fluid and
is in communicaticn with the bore 18 up to 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 1s preferably a
physiclegically acceptable gas that is compatible with the
treatment fluid and with the sterilisation process, in
particular with ethylene oxide. In 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 ceontained in the intermediate
enclosure 30 is capable of pressuring the treatment fluid
in the enclosure 29 of the pocket 11 tc an appropriate

relative pressure. Advantagecusly and according toe the



10

15

20

25

30

avoi ded, on the one hand, any conplication in the case
of 25 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
wi th ethylene oxide. The quantity of thrust gas
contained in the internmediate 130 enclosure 30 is
capabl e of pressuring the treatnent fluid in the

encl osure 29 of the pocket 11 to an appropriate
rishegnveopr eskar enadtivant agedbsbygtandsadsocdiagleo othe

- 18 . invention, the guanti of thrust gas is_capab

JPE L Y STR Be FHCt RS RBEKer 98 SACHSgeoLesrhego Rl

(M hect espestmbopat ADSPPEEEEUPESSHHT € c@tmbh@alfiRAll of less
fluid of less than 2000 hPa, in garticular of the

orlfer 990@0PRo EN1BBOLAPELIATHPS EREe8EdBressulll &0

red@diysly S?R#%_égce QEEEHQSrBUEsS%EEEEE9%ﬁgf%@aﬁﬁein
spont aneous filling of the syringe (the piston being
dnageiht bye tiet pseSSuceent fhe theeapmehtnkbusdfilling of the
expel | ed om t he_val ve as_expl aj ne her ei nafter,

S PROES o| HPEeRhFEoP it Ao Soar BB BY B8t SpCra vl g8 the
Thee pocket 41luia agdgelien hasmacuel YEBve§Or hespandianted

to that of the individual quantity of treatnment fluid
thefeizgafoche delhveted BySERBrearefragad3valimi O igs stop

'@%ﬁvéha”rgé ﬁ&HﬁétF?lthﬁ Q?éEGEHhVHEB”E ob1the
cyl1nder of the syringe 4. I'n practice, this vol ume of
1ot resporaindg | ubdthstt ypi thel ynbétivdenllQuanhtang DO

m, in articular of the order of .40 m . The :

| TRmtT tig%ﬁjetlﬁﬁFt?'EuFﬁrFﬁ ﬁa@ameaagoaéﬁ yhe cartridge 3,
applicableltosthgagase bRuwhi B the hbeakiBNofllubied oifS the

a 20 treatnent gas. This treatnent gas may be chosen

i o1l pader cof athérswrinaer écar bonprgasescecFahig2pelume of

GE8: i mend £1u5801 s NypFR4911 9" p8LLcAdYBNLRI8RYSh Yy B, in
a device accordi ng

particular of the order of 40 ml,.

The invention 1s more particularly advantageocusly
applicable to the case in which the treatment fluid is a
Lreatment gas. This treatment gas may be cheosen in
particular from fluorocarbon gases (CFy, CoFg, CsFg, ...) .
SFs, N2, CO;, or air. Advantageously, in a device according
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

fluorccarbon gases such as CFy, C;Fg, CaiFs, etc.

The distribution orifice 14 of the sealing wall 12 of the
valve 10 1is 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
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to the invention the thrust gas is of the sane type as

the treatnment fluid. In particular, the inventor has
found 25 that the majority of the treatnent gases nay

in practice act as thrust gases. Such is particularly

the case of fluorocarbon gases such as CF9, C2F6,

C3F8, etc. The distribution ort?ice 14 of the seal i ng

wal | 12 of the 30 valve 10 is advantageously

hermetically closed before use by an hernetic closure

cape 3Ma¥brlt hindot$ffepaktie Fhisrevapt3agi sny penetration of
her nety cally adhesiyely bopded to_the.outside of -.19 .
CREb Tort ol o TE Gt Er e BF B Svent Phg Bnor Zieu1a? into

penetsaiion pf asdethtbsaheopotbuid, i shatt he val ¥8yl@nto the
in particular into the cavity 24 and into the bore
CkHatll s to° sHYLf nedt hén pBekeeriicuFart GR§eekfere

i rid ar.c r ne._oxi.de Ls_ U
PSR o oase 0 oo ML EREONLS Lhottad o
oreEnshests cit al ems hi one f sheéetctfnglasinnumhépmit Bcting as an

arrier.tqg the ethylene oxjde, This ¢ 31_is .
ST R ELTT | 17 Py EAYASES GFFaW it TPEShEaP 31 is
biokeft yledheshnt 1 odeicti pncvint be Bifvncitonal be broken by

delivery tube 26 into 10 the orifice 14 of the valve

16§ okt HreAprir b eC bf te | P Agrat igyeingel iTREYcApbg126 into
1S, 0f .2 pon: f] exi bl i al 180 iliLate the.

S SR LR B2 8075 L e BREBLBLOLP, §0810ns
shoul rdydowetes dmp sbif figi efthdynehi EkekObdéfratarial so as to

resistance requiring the exertion of _an axial force
el b A (e sHOT U Val 2 FhidrHaP Po BrofiEedPiivery tube

rupt urg: dibd i Showeyer 8Py SEPLeDdedi fuphurg o6 bheer 2
cap 31 and thus any prenmature actuation of the valve

1Y istaigletkdBef bie Use ¢thertchenrotigenl3aksadsfehomnabove a
in Fig. and thus_ 20.contains _an indjvidua uantity, . .
CLREE e R v R T T s YL SE
ofa it hearppckeintddnamsleru@ure of the cap 31 and thus any

premature actuaticon 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 c¢f the order of 6C0C tc 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
cn one side the said bifunctional delivery tube 26
compatible with the female wvalve 10 of the cartridge 3, and

cn the cther 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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rel ative pressure of the order of 600 to 1800 hPa,

mai ntai ned by an identical relative pressure of thrust

gas in the internediate enclosure 30. 25 The upstream

hernmeti c connection device 6 is a connection piece of

synthetic material that can be2 terilised, formng on

one side the said bifunctional “delivery tube 26

conpatible with the femal e valve 10 of the cartridge

3, and 30 on the other side formng a truncated

corrEhl i eohhett fOKH1C86 - |nTbaﬁtP@Gpﬁﬁtao§t§ﬁ@§ﬁd6 is hollow
nect t i bl t

FTOTE Hef 45 8F FRESH PerkRfs, cpppetbug, Entolignl R

sdellvesﬁttmhedéeiaed50v€hi$teowhe¢blmengtece 6 is

hollow so as to form an axi al passage for fluid

through the delivery tube 26 and over its whole

| engthi réndheoRhfugetioral, debkvery rbuhed26f @hiRd BYinection

this connection piece 6 should have di nensions

cohpeti bl ehoii@d havsedomenhéonyarvepaibilhawity thosgy of the

hpse he_dj st LE

apefY%rg§25€£a£ get£§ Eg?d %gﬁuaﬁlna Sgaéﬁ diEQ%ﬁbutlon

pbugfidOe 14 shouhd hpesuhitecient hyskidi d?lanthapemrttlng

the cap 31 to be broken_and to force the 19 o

a%@%}?& 2aphsthenelupring 21t ABoeaAA be §§§%1PﬁeP¢éY rigid
t [ y 26.h a nal.l

T et ol e P hal a1 32 er A annter 1T PR, O1us 18

greatblythaninbat toé sbeicgréilar aperture 25 of the

gasket 17, with the result that when this delivery

tube 26 is introduced into the orifice 14 the gasket

1i(s coaBShe | H&OnCOAt LY. WBT htaepakt i 0B rof clibks 2extesnal

wal I 32, thereby ensuring it is fluid-tight with

r@%@%%%0$®l%ﬁeczglﬁﬁéaﬁﬁénﬁxﬁﬁﬁﬂal valpafti el diamgeer

t§f§§ﬁ@f§ Qﬁéatgyethan that of the circular aperture 25 of
the gasket 17, with the result that when this delivery tube
26 is introduced into the corifice 14 the gasket 17 comes
into contact with a pertion cf this external wall 32,
thereby ensuring it is fluid-tight with respect tc 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
pertion 32 coming into contact with the gasket 17. The
external wall 32 of the delivery tube 26 may in addition
cemprise 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-locck) connecting collar with the

external wall 32, so that it can be forcibly introduced by
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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 externa

wal | portion 32 comng into contact with the gasket

17. The 25 external wall 32 of ihe delivery tube 26

may in addition conprise a settion of increased

t hi ckness 35 between the axial end 34 and the

cylindrical portion of this wall 32 comng into
cﬁtﬂrﬂ%*ticv@le\OJfIhét@fa@k’éthUghTﬁh@ getticn off andctbasedsket

ness 35 Qreferabl has_a trgncated conica
ere

30 .
s]hape T RDwnIoT ‘#%%v. hY PovAras e aYi Af °BRgUss, axial
wmh&mﬁheétfmm metﬂm@ ﬂébyeésg tabk) 260nneetdagthel basket 17
wth the _external so_that jt can be forcibl

131G i bt %Errlb@'ilo’él%E%Ftcﬁe%rna?b’annPHrSG*g'HrPhé"ﬁar may

ad fige 4 andrthe gaskeial 1¥4ingherehy §HQ§§8HGB‘E| xncreased
preventing any premature axial ~disconnection of

detisingss ube 128 oum sedesrhel gdsreeter saﬁﬁlt’:héntly large to
ALpt Lo O ELL 1 Gecdfe o TDODON LELULDBRLI 37 18 s3on as it
eiln ra

he” for Iron~of
hﬂﬂWQQSEWkot&mmﬁm@55w35hhaslang@xketnan di afeter the section
sufficiently large to effect an hernetic contact with
tQﬁakﬁEﬁﬁﬁS%@ BIlckpsas3PtPagsResPriPBIcbReagskptnt 7, the

LS Gaskefa 17 s AT L g5 FOE *§§&tﬂn9£‘ntQ£ah88rS§S§ﬂuld tightness
t hi ckness 35 passes beyond the gasket 17,

exitigr nagspedt 32 ensuresathenpai htedance of f|UId
tightness wth respect to the treatnent fluid. In one
enbodi ment the axial end 34 of the delivery tube 26

|y drisedribed she@nstiie axfiui dndii ght pessnwi h1thery tube 26
gasket 15 17. In another enbodi ment the axial end 34

Waﬁs‘y al i akhetekso spmfiee 2 hBhutHet yabkeess7wish that gasket
he fluid tightness is achieved only fromthe time
ﬁ%en the section of increased

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} sc that hermetic contact can be establishecd 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 introducticn intc the orifice

14, without this end 34 coming into contact with the wall
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20 thickness 35 cones into contact wwth the gasket 17.

Thi s di nensioni ng neverthel ess 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 %ge_ cavity 24. 25 In

this second enbodi nent, the axfal length of the axia

end 34 of the delivery tube 26 is adapted

(sufficiently weak) so that hernetic contact can be

eaf abh ¢ shedubei penavibe 3éct tBatofsi her éageyithout opening

t ofsthe external wall 30 32 of the

d§¢|very ?ﬁﬁ g% and the gasket 17 during a first

axi al brlnglng toget her and introduction into the

orifice without this nd 34 c Q contac
vﬁ?WPY%%fmﬁh? to%%f dfLthe QEQEEtP%gtggvp?élﬁﬁrYtﬁ&%e 26,
isnd ol Saya W 1bQuLropentng ektthgayalye118z, F@aesa&pted so
the total axial length of the delivery tube 26, 5 and

ivhikwti@u¢aﬁe@¢n@h@xe&1ebnangmagltggethgraéaypéd §be said

t [ n [ e n e, .
B 0 8BRS REL L oL LA DOGLSMeLuSh cHBLn dobHocing
téEﬁEKEﬂﬁMEdEStﬂbéléﬁ@d$4 bhetﬁ@ddaéleéryheudelQ@ebpmes into
tube 26 cones into contact with the wall of the

RURAF g LRI By 2Math of dehe18Ct B2 B8Pl S8¥ it He 2ratfeprder
! gpen dhe Vol Veadfer! LnshobLd bRenoLede! hat the

presence of the cap 31 also has the effect of
obllglng the user to exert an axial force that is

W t a the valve_ 10, and i s.15
S e erE e B Bed O R PRl RaRtBey PE PReoFPng L RéSo has
lwﬁéo@ﬂ§é¢@nopfo$hﬁgﬂﬁ@|vﬁéyubébet86ek@te bheavxakve fi@ce
up to its actuation proceeds correctly, V|rtuall{ .
i st tant aneobs| 31 hadedi vhbt thfyariskosf theakag®e 10 and is

sufficiently large so that the manceuvre involving the
introduction of the delivery tube 26 into the valve 10 up
to its actuation proceeds correctly, virtually

instantanecusly and without any risk of leakage.

The axial end 34 then penetrates the actuating cavity 24
and enables the piug 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 ¢f the fluid tightness |
cavity 24 are also adapted so that it is possible for
treatment fluid to flow between the chamfered cuter edge of
the axial end 34 and the floor 28 cof the cavity 24.
Consequently, as can be seen in Fig. 3, as soon as the
delivery tube 26 is introduced intec 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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20 The axial end 34 then penetrates the actuating

cavity 24 and enables the plug 19 to nove axially
towards the interior until the sealing edge 20 of the
plug 19 is disengaged fromthe gasket 17. The shapes

of the axial end 34 of the deljvery tube 26 and of

the fluid tightness 25 cavity 24 are al so adapt ed so
that it is possible for treatnent fluid to flow

bet ween the chanfered outer edge of the axial end 34

ageeh 1 ireg fedoe 2@,owetheenthEycanityCBéseqdethyﬁxasl end

C be seen i e e

S8l S Crtuach Pttt ARt nEhr  op ORI Pheo50 0kl HETTgerY
angbd hes pdaigad 9shisspysbedl back axbal byialhe ikreatnent
fluid in the pocket 11 can circulate around the plug

1TPRIEEHENGH P A8, & beP wekd @ﬁéeﬁagkePf1?h8n§arﬁéld9233
seal i ng edge 20, between the cavity 24 and the axia

end 34, and can then penetrate the interior of the

dete vertylett ubel 26 50 alsasubsegbentby forfiedwiaxtabkya valve
in the connecting, pi to.the_ exterior, of, the . .
hT AR FELEY bRl GaL1E FRuRCFS ther BEperior in
fiiereged Bi ddUso i vaby eyt PRE S§rﬂﬁgeglﬁxbﬁl:l| ¥ay be forced
el astically towards the exterior in e sealing

peita bhy byxidbkl 8 pEPrigrog, thadi nbgrberf spcéd Cﬁﬁn@ﬁlepyln
(@%r} Yed o Qéséhﬁhé”&%%%eﬁ? Fiugén gﬁt”ﬁhﬁsl&; virtue of

to r ease thetre
\MHéLhﬂfﬁnctiﬁmﬁ&f@@tiveﬁgltdbélQérﬁotubgeaﬁlhgrthe
%fctlng the treatnent fluid and actuatln t he val ve
et | riatd oPRE ypet s bt P S48 BAlUBviiEe 5 is for
exanple a 15 device as marketed by the M LLIPORE
Conmpany (Billerica, Massachusetts, USA), under the
e MLltfREi9n-Suped atedevisetbonodprisesSaisi giod example a

Igg&?%é(§%|%é§§g%§g h$u€£QQM§ELIPORE Company (Billerica,
Massachusetts, USA), under the name MILLEX®. Such a
device 5 comprises a rigild 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 microcrganisms.
This housing 39 has a fluid inlet 38 with a truncated
conical connection 37 and a fluid outlet 40. The fluid
cutlet 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 te the bifuncticonal 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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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 m capable of retaining

pat hogeni ¢ m croorgani snms. This housing 39 has a

fluid inlet 38 with a truncate? coni cal connection 37

and a fluid outlet 40. The fTufd “outlet 40 forms a
truncated coni cal connection conpatible wthits

direct joining to the axial end 41 of the syringe 25
sstexeiesablynt devicai 8. oubretesebdEf rheseatikenghéed conical

té&ﬁ% %Pgoﬁgnﬁgal3908885320?1%ﬁtph§ %E?EQQEQS currently in

SCT eWr ckin icular o

"tHete Lo&(a)lntwﬁtlmﬁaypﬁée@m BREMBLLEREAARCL | Nhus, in
pi ece 6 conprises, in 30 contrast to the bifunctiona

dete verse twiber@6tha fiuhdaiedetcohi cdl tbenhectireni86-type

PRLEE AR e gancesofcom. cal, peopneEh 0 3:oCupe, che

sé@ind ¢iSatid opideri eecbmpPieker abinattheﬁg fewacat eduncated
coni cal connectlons 36, 37 conp g with the standards
(ﬁﬁ?%ﬁﬂ4yc?%“e$3%%% énd ﬁﬁcbaiﬁl lpaF2geelBf thgeembodiment

§r SEPg§ed'n z£h§sca§8ef@@58dt8@ Ebu&ge'@kgk the

tratlon type 5 sterilisation device 5 1is
cﬁllﬁmﬁtmwmrtpmaesteonliy@e;onhéevmoanécmaggbplecevﬁded with

co i ses, nat ing femal e_trunc

Al CpchaRlab SRR e RN Ut et et e et
té@ﬁnéétiéﬁusiﬁawﬁﬂchl&aéé Hhdeeshpedt 9higC Hé&@ %h@hen
the filtration- type sterilisation device be

rﬁQﬂ@Ekﬁﬁ%m@rquﬁﬁéﬁgum@lentéﬂnggtﬁévpﬁ@lﬁaﬂeﬁﬁpéectlOD
LD @{&‘P‘aa‘?@é‘aC@é%liS%f”SSﬁthtl&H whi g %ﬁ CEH%Fctlng piece

connecting piece conprises a matc
t¢ uncat ete conicad t eOnaesi cab. c&hﬂettuﬁnaB@dofonheaﬁluld
connection 36 of the connectlng piece .6 and th

thtfelat 4 ¢bntlal L tohhtt Pon-8 oFt?ﬁélFFEFaOTsdﬁﬁPéﬁ 5 may
38 et NG ToFLERLT OB LyPEySECILLLSALT QOndeVifeparf®¥ular 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
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either be of the screwtype | ocking kind (in

particular of the so-called Luer-Lok(r) type), or
alternatively of the screw ess type, the hernetic
connecti on between them being achieved by sinple

rel ative sl eeve-type engageneng 20 The adm ni stration
syringe 4 is a standard di spos BI syringe with a

vol une between 10 m and 100 m, for exanple 50 m.

This syringe 4 conprises a plston 42 and a syringe

bRy 43 aeiﬁn#hgeéfcyﬁphégﬁd44nlﬁ ﬁﬁpéﬁdtﬁéc e$t o9 4nd may

By §§s££f8&yl LAE- 1IF§ g%g g eE ut| %E%h%a%%% 23tq%to a

open axi a sO-ca t he
bodyocoé 1hethsymangpu43t1hg tbd eiaﬂpbepubh@stm&teés shown

this axial end 41 forns a standard screw-t, ype I
t+unkaf ed! conf €8I MAEORHBCVPOHTET Ofhé @LGQF Pgai%e

t§f§1n58'§ Qé%&ﬁé@ubégﬂeéﬁdtﬁg élsk%1%@@§%hee%6 bai RGd the
able to receive the needle 7, which 1s itse

ppbytdeddini 1h ahStaﬁaaemes@pémtﬂyperﬁ@ﬂﬁeefrpmuﬁ@@ted

coni cal c nnectl i n_the _conventional vay The
%ed?e Y |t§e$f pacﬁaaega?ﬁragéﬁgsga Egc thtQﬁH

nﬁydlbﬁdU@Seémﬁdntnofheréatﬁéhﬁrthlﬂthaﬁrbﬁ@ebboiﬁleased
43 into a groove in_the manjpul ating_rod of the

pFseBntg, C%§t§ﬁ6ﬁﬁ 3i Whergthe, vEhEengli MImOPSNGRe off e

t@@r@@Yﬁ%é 9fcBH@a§n§y5hn@§fécgeEkQ%QIgeE“%%%nEﬁ%y of
distribution end 41 and the piston 427in the extrene

posédinent efbbtedf conrebpondispr ktbutnoandad idliails quantity

reater than equa t he. individual nt of. .
DISCRRORT TP O SRAPleancBeniSFoRLeaT | AOA ChE cYlinder of
C@ﬁérsﬁﬁﬁngemﬁﬁp Ebat¥ahva110thssopangdidtRe tRantity of
cartridge contains in effect exactly a quantity of

tEead HBRRt f flRédeor Fespofiaraget 6carrrAaRvicqueihe invention,
?ﬁﬁ@t% Yu%énéﬁngﬁgaﬁﬁén@ #hnghe adrinhalr ahi e 329t ridge 3

and that can be released by the latter fecr a single
administration is thus predefined during manufacture.
Accordingly, no dcsage 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 kncw immediately that the patient has undergone a
treatment involving administration of fluid, in particular
gas. The caring staff can thus avoid subsequent errors
regarding care and adopt the necessary safety precauticns
for the patient thus treated. In 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. 1In

addition, the bracelet 8 may be provided with a label 46
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the syringe may contain all this individual quantity

of treatnent fluid. In a device according to the

i nvention, 15 the volunme of treatment fluid contained

in the cartridge 3 and that can be rel eased by the
latter for a single adninistrstlon I's thus predefined
duri ng manuf acture. According no dosage procedure

has to be carried out by the user during the filling

of the syringe. 20 The bracelet 8 is adapted so that

i coriihengl| acédrasbind iﬂhetmﬁvsngothﬁhéreaéarteeld: fluid
patlent an th| for a8 pUr poge. Fi_rst f al

thHis %r% %Igtuge ha%? g he %g?%né g %nggr noWOn on this
|¢madraﬂ@éy3thacbth@e pahi eat masem@daagoaesa B2 envisaged
treatnent,involvin% adm nistration of fluid, in

p%ﬁ’%i‘c‘:%? al? gaRNeTheCRarihg Shaf PaEéﬁnFﬁésmﬁ%iC&l records.
S@ﬁfgn&a rLo grféggaj€gggkgﬁ%r1?£gcﬁgqﬁge é%etment filuid

necessary gfet réecautions patient
ti§aé@ﬁuré@ fact, for exanple, certain therapeutic
precauti ons should be taken with 30 patients who have
undergone treatnent involving admnistration of gas

SO 88y 4 PE €Y LM LANY - BEEL EQtaﬁEngggg:Ebo@hetﬁﬁventlon for

bracel et 8 may be provide 46 -
comt ab s ngt | Dher davioa adentdiygngothbetnaaEnEnbnfhﬁld

rld e, 3. used,  and cal to the nfor n Qn
R s o8 Y 8 ATER R PerbRahare Ry BResthet a1,
e@WéS@g@@rnépreﬂﬁélbﬁecgnm§Cbp@ﬁewnbhtbaeha@&hgnbh&cked that
nmedi cal records. 5 In this way a perfect

"ﬁh%o%%%¢11t§atb@ntﬁ@nﬂﬁéa@ﬁﬁnhaFEubaenu§uéﬁ§@ﬂ§dmaAﬁtalned

SKATPL & oL Lhp BLoeOUL o) 36601 LG, LOALbE LAVENELAGcrt: ona1

use of 't vice a I nven
|maﬁﬁbrIWMsmr@bbduf@dFiQSicétbos8aseapgahmuak¢e Bifr st
cgtgililty The valve 10 of the cartridge 3 is then
axially assembled with the syringe 4 previocusly 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 tc the surroundings.

It should be noted that the syringe 4 and the sterilisation
device 3, and preferably also the upstream hermetic
connection device 6, are assembled together beforehand
befere being packaged in the envelope 2 and sterilised with
ethylene oxide according to the invention. Accordingly, in
order to effect the said hermetic communication it is
sufficient to Jjoin 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 pricr assembly of
the syringe 4 and of the sterilisaticn device 5 thus

prevents any contact of the internal cavity of the
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the external envelope 2 is opened after having checked
that the sterilisation conditions have been suitably
mai ntai ned (the external envel ope 2 nay be provided
in a conventional manner with coloured indicators as
a guarantee of 15 sterility). The valve 10 of the
cartridge 3 is then axially'égééhbled with the
syringe 4 previously provided wth the
filtration-type sterilisation device 5 and with the
LISt ITeEm hef hieh | the ovimereimgidevate. 6, Tsgsagnpgyres that the
pr.oduc a connection. between_themthat -is .
hceorn(rjrce?”?tcsaﬁy AT et th 255 ?ie‘:c’,%%%tp%f?ﬁ’ély sterile.
surroundi ngs. It should be noted that the syringe 4

and the sterilisation device 5 and preferably also
tHe upst i hetdt e cohhetd?on deif celgn Bregught together

assemol ed 4 ogetiher,bef orghand: 25 bef org P@i@nga€Kéged'
in the 'envel ope 2 and sterilised wth ethylene oxide

dooortdiany toluhe frventheoncareccordengl ywhiah 6tdes toto the
effect th aid hernetic,comupication it is

SHFII9%rt TETBim T RS UbSt T ban? Fer et PR EBRRRRR Hgto the
demiceei o dalteadyytniegriabdwi 4h phetHevpeesbuasdothe
syringe 4) 30 and the valve 10 of the cartridge 3. The
pristeasenbl Y dfthihel BYFPHigecd hREC ofhehenterior of the

rili.satjpn e . preyen a :
TR T A ooy RS L HET R SN RhAEY Ghanticy
st rtateredinnegnal £ Ludhi Snenstitessyhatge hé tboat eakssoplace by

this cavity, are al s perfectly sterile. The syringe
£ %t Tr? gﬁﬁ% %S?Wé‘ﬁsb‘?‘%u@ﬂ?ntﬁﬁe‘fﬁ%rgyélgge 4 and

%ﬂéﬂéa&éﬁ&égetﬁ é%é”bf&@@ﬂ@'ﬂ@gé@h@ﬁd r@h§a§§ehﬁﬁent fluid
treatment fluid fromthe cartridge 3, which flows into

e S iy | gleo 4t whoseepl Biont 4on i gevoreed spoptanédiskyg as it
L, 0 PR 98,000 L STROOEDOOY. 92 DY DS e 4.
interior of the

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
successive alternating angular movements while exerting an
axial tractive force, so as to reveal the delivery tube 26
{and the secticon 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
accidental installation of this needle 7 before the

separaticn of the fiitration-type sterilisation device 5

from the syringe 4.

In the case where the treatment fluid is a gas, the said
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 c¢f the cylinder 44 a guantity
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10 cylinder 44. The introduction of the individua
guantity of treatnent fluid into the syringe 4 thus
takes place by equilibration of the pressures as soon
as the syringe 4 and the cartridge 3 are brought
together. The treatnent fluid assing into the
sterilisation device 5 1is stér%fi%ed as it 15 1is

bei ng introduced into the cavity of the syringe 4. The
cartridge 3 is then disconnected fromthe syrin
F@ﬁ#&ﬁm@ﬁ9h¢hécc@hh@ti@ﬁgaHévFEéOBgFStEFS§é¥ﬁéégé8n type
frégntfhsavalve ad0; oL the, ?&ﬁftﬁgg §lsB°5t@§§@EE%db¥hls
pe Fmh successi ve alternating angular novenents
\Mmiﬁtﬁaﬁréiﬂg anheaxi akot sastevecboreepcsdiag te the
reveal the delivery tube 26 and t

GEr et £hE CRAGSRCS8] SPAVE he PR FCGILE, Tpghe case where
p{ﬁée@fg?e%eﬁbefﬁ@hﬁV@&yugeaelaﬁth@hpgmelgta@b The

conpatible wth the needle 7, prevents _any subsequent
2ﬁabtcaueumatypﬁs@aeraﬂnaﬁt@pntﬁeglﬁ@eé|éS7tB@PoﬁéSFﬁ@nected

separ atj on_of . the stet il i [
E¥#?oﬁ??h% Y5y ?nge %Rﬁ h%hgg§§§g ahgre t%&ﬁ@?égﬁﬁgﬁﬁed in
finé dak S22 @as, 4thefsahd sghigas. nagwhehensmﬂtaeaegszanylge

be diluted with atnospheric air exp

he .,
s%?%W%sl%fFﬁas §r6ﬁ1Fﬁ@dEyﬁpﬁd8F64505n&dm&§g &5&?@&

?i&aﬁﬂ&n ngeri gr +of thhepgykicnder 44 a quantity - 28
of atnospheric dilution air through the

filtratlon type sterilisation device 5, which thus

I t d h dI
Corrakponth Ra. £8"Ee taET uPEOR Tl not e ae Ay i T

pﬁﬁi&QHbabflBhbh@ygaﬁaewhaﬁetﬁeth@rﬁh@@tﬁenhtﬂsﬂnihsIemalns
used in the pure state. The filtration-type

SP@SELbéatF@nrﬁé@D§§t59ﬁ§ttﬁént@ﬁs€6ﬁﬁ§9ﬁ&T s oo the
SAPEPPEG=a s} BTElsarch RARKALY e ahd s sc
communlcatlon 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 device 6.
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 lcw cost and with a high degree of
reliability. The presence of the cap 31 prevents any
penetration of ethylene oxide into the interior of the
valve 10 and contact with the treatment fluid. The

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

ready-for-use packaged arrangement.



shown in Fig. 8 is ready for use for adm nistering 10
treatnment fluid to the patient. It should be noted
that, after the stage involving the filling of the
cylinder of the syringe 4, it still remains possible
to reinject part of the treagnggt_fluid into the 15
cartridge 3 by actuating the pirston 42 via the
hermetic conmunication that is thus effected. Wen
doing this, the truncated conical section of

i ncreased thickness 35 of thelAHaF|very tube 26
prevents any premature di sconnection of the cartridge
3 with respect to the connecting device 6. 20 It is

al so possébvlect Borethgeektemportheoaar pregdgealiahl of an
the treatpment fluid and to repeat the fillin ,

oper at 1'% théu%LquQEElRﬁePS Eﬁ@ng?tEFeﬁFﬁﬁgtnééuﬁgvéhat
been casyiws Ouhpr&9EIBEL! Yeo25thBepatpangenert of the
device according to the invention after packaging may

be stexdmind-vifthort hyl eneabkide, i ACAPTESARENLt i onal

way, at |ow cost_a | [ d 2, .

reliability. Theap$ Egﬁég 3??tggrc§%ﬁ§§l§%86éﬁﬁsaaﬁﬁse ot
penet riat ¢ otmohit ef hyi @pecoxpdesingoat pesktoheriday eflibhieg in a
30 val ve. 10 and contact with the treatnment fluid. The

devi cef11189eheh? bt cREAY 8@l F1FA BReCpFBCcEXadlgend (41),
steril e, seaflysfQfsLseLpACkATEHA A hangement . - 30

CLAIMS 1. A device for the extenporaneous preparation

of an individuah geaatvoyrof3st echteitiegt peauahicaicg of

that 5 rmay be coppressible, for the purpaose f .

adni ni B TAETOR: t bY 4 parTant, PEBRPRFS! ngorreq 8y Angdoid

(4) foraeer aist esj ngqgaigdpsa eltnt kgabuenetf kbinde (10)

conprising a piston (42% sliding in a
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 intc 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 outlet (40}, 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
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cylinder (44) provided with an open axial end (41), 10
so-cal led distribution end (41), a reservoir (3)
containing a quantity of treatnment fluid under
pressure, formed by a rigid cartridge (3) equipped
with an outlet valve (10) capable of being
hernetically connected in f1Ti 4L 15 communication with
the distribution end (41) of the syringe (4), and
capabl e of being opened in order to release the

treat nentifigai d4 under phassbhe fhu@dthetleyliﬁﬁérO@fthe

h 20, whe
comed 1o M SPF IS LRrBhee alht comRs i vBan, Pficnghg svringe

filtratipn-sypeiisterilésathonngevheechd) rpage deg,
with a fluid inlet 25 (38) and a fluid outlet (40),
and capabl e of Elrl%rrrrgrﬁalrhé3er@aﬂﬁéhmf Rupgantity of

f1 owi ng, betyeen D&m!%&&r(g%s@aget caugbs& @ﬁ@ total

this connectronﬁsterr | sati devrce
capabl@uamﬁipprmfttrﬂ@tmhﬂta§$emblyhandcherbetmeleased at

connectjon f 30 the cartridge {3) an r|n (

Che ot BRSRRIS o (P TR AGEE BT oG Engar ciy om 1)t =18 the
Ster"%ﬁéﬁi@? devige véﬁ%e'nlﬁipgéggeb bﬂ@@ntbhﬁn individual
cartridge ( and the - Krrn ge , SO that the

flui d @rreity 40 @ie@h@en§t§ HLﬁséhﬁéncdévb@eCQBFaéaﬁd
del | velond 0o 00: SYLRDOS (e SR} ! 8ol LULISL03YH00 (s

t he car ridge e reservoir cont a
quantity of 5 treatnment fluid under pressure such
t hat the total uamlt% of treatnent fluid that

r

can
e relfele Gt 2atrbspher e pras8ute B)SERENcAPEr PHGESt
(3) dwdng=then) is of the type that can be axially and

elastically displaced towards the exteriocr in the
sealing peosition 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/
sterilisation device {5,6), and the wvalve (10) of the
cartridge, and of permitting the filling of the
syringe (4) without lcss of treatment fluid by simply
axially bringing together the syringe (4) and the
cartridge (3).

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
(26) and this valve (1C) are adapted so that:

- in a first relative axial bringing together of

the components, an hermetic cennection may be formed
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openi ng of the valve (10) corresponds to an i ndividua
guantity of treatnent fluid that can be contained 10
conpletely in the cylinder (44) of the syringe (4). 2.

A device according to claim1, wherein the outlet

valve (10) is of the type that_can be axially and

el astically displaced towards f%e exterior in the 15
sealing position and can be axially urged towards the
interior in order to open the valve so as to rel ease

t he trzatvesn fhemdyianduwherenatihe tbaneslivenf10) of the

sterilé§¥¥%é§|gg¥§fﬁ &§1?§)6%5?§§$aekggg% effecting an

axi al asse e Syrin bnnection/ 20

steril4 sation dleyvé€end 5xH)at g éﬁﬁayaby@n$iﬁg 8bgthBer of
cartridge, and of permtting the fiIIing.o the
syri nge] HCTRTIHIUES | DRsTUeReat pehie f FLFat by rsnaHRY

axi al |ﬁ’o§€ﬂﬂg§f,ngtﬁé’g\?$f\?é tng) sygingen(4) and the

cartridge ( 25 3. A device as clained in claim 2,
wherein the connection/sterilisation device (5, 6)

i . ' ti 26) to, the,val 10
e et A R a et Thi SCBRAbet on
portion 30 {126)vangs t i) ved vend 103 rar e3gdapsedi §0a female

that: - in a first relative axial bringing together of
t he cOfdifeMELVirhertetic ¢onrettvohomayrbéicer itd), a

32 befye myndfout Bl Lalifg.d heovalyendl
t he ?grtﬁﬁﬁ%%£%§¥% |ch r%hg%%s %Ios%d,é- P §£v9£y (24)
seconcdapellate vef ae@i-binagmeetidge: herodbfa bheéunctional
conponent.s subsequen o the first pbringing 5
toggtﬁ§&}WQﬁ¥\ﬁﬂ é%%» é%rd%%%gatlng ghe valve {10) and
ejecting the treatment fluid,
- the said connecting portion (26) of the
connection/sterilisation device (5, 6) forms a
bifuncticnal 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 {3}.

6. A device as claimed in claim 5, wherein the said
connection (36) of the upstream hermetic connection
device (6) i1s a truncated conical connection paired
with a truncated conical connection {37} formed by the

inlet of the filtration-type sterilisation device (5).
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4. A device as clained in claim3, wherein: the valve

(10) of the cartridge (3) is a fenmale valve provided

with a distribution orifice (14), a 10 peri pheral

gasket (17), and an actuating cavity (24) capabl e of

receiving an end (24) of a bifggctional del i very tube

(26) for actuating the valve (10) and ejecting the

treatment fluid, the said connecting portion (26) of

the 15 connection/sterilisation device (5, 6) forns a

bi functional delivery tube (26) conpatible with the

femal o valye (10} of . he car tohdoes (3)aifs A 98VECe,ASrein
aimed 1n ¢ efein the 2

Connecdhéﬂdﬁﬁfétl($®hgoﬂewh@efiBtrﬁﬁlﬁﬂﬂﬁypéesteﬂilisation

upstream hernetic, connectijon device havi n on one

si de, IHEL i P bi FRncRPdnLE %%I?%é?? % be F?Gge connected

conpahafﬂébﬂm%htéh@hé€£§&§1V@$ae 419)ontBQeaﬂﬁiﬁibggﬁtlon

(3) and, on t'he other side, a connection (36)

conpatibtiengg t Kt he inlet (38) ofthefluranntype

sterilisation device (5). 6. A device as clained in

claimb5, wherein the said connection (36) of the

upst r garadherdetda € enaneedi on e de¥i €Bafd} 1sta 7, wherein

truncat ed conjical connection paired wth a truncated

conicd1‘%dﬁh%%@ﬁoh4QB79ff%@%e L byraheonThYeE dFerhéisation

11T atdaned yps sterd | toption Aenleeed®anicd? cdnnbetion

device as c alne in one o aims 1 , ereln

t he mgdxﬂedzmthﬁatmmﬂéitrmm¢ab@dtg@nisabrtbhsattmnn formed

devic%¥é§% I s capabl e of bel able to be connected

t

direc R et aki d ehld (9 %EF %ﬂ‘%l%ﬁiﬁﬁ?‘g%%t%ﬁmge
Syri ngey )(_4) )
9. A device as c¢laimed in cone of c¢laims 1 to 8, wherein

the cartridge (3) comprises a flexible internal pocket
(11} containing the said individual quantity cof
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 cof 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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8. A device as clained in one of clains 1 to 7,

wherein the outlet (40) of the filtration-type
sterilisation 10 device (5) is a femal e truncated

coni cal connection paired with a male truncated

coni cal connection formed by the axial end (1) of the

adm nistration syringe (4).” 15°97 A device as clained

in one of clains 1 to 8, wherein the cartridge (3)
conprises a flexible internal pocket (11) containing

the sdt dendtwiauatlaimedi iy ofie ¢fealaems Pl bpdldndeherein
pressur.e connected to the outlet .valve 0) and_to, . .
Phe: Xl (Oragr Che Botkerst 15> 1Y 50%Gaahe of - Pratning

t hr ustirgash€apebiter of 1 pr essuskSe8g phesstireabiefteatment
fluid contained in the pocket (11). 10. A device as

cl ai medtY¥ Qhi FEDS Wik ef P09 NePe hr ikt Pghkicpéay of the
physi dloglcals ysagcept abhe gag. 25 1L A device as
In

cl ai me one of clainms 9 and 10, wherein the thrust
gas is of the sane type as the treatnent fluid. 30

A _device as clained in.one of clains 9 to 11 ,
&ﬁ%rd%wa%Wﬁ§?r%§u$ﬁﬁﬁm??u+% ?%eapfr%g?ﬁ@ﬁtigBQ.13’3ﬁhereln
13. Adevieerasidda Bl tdn®nesof £ abMBnd &0 L2eatment
wherein the quantlﬁgbof t hrust gas i s capabl e of

mai nt & iy betivesre Hockktand130@nbxcessppressuraropt the

treat flui | ess than 2000 hPa, in particular
of the %ﬁcéﬁjéﬁq%bb to 1800 hPa. 14. A device as

claimed in one of clains 1 to 13, wherein the
&g{tridge #2 conprises a volune, of treatnent fluid
wedh RYiHe RGOS 1 Pof il chl Rdophe et clatms 1 to

14, wherein the cartridge (3} comprises a cap (31) for
the hermetic closure of the orifice (14) of the female
valve (10) adapted to prevent any penetration of
sterilisation fluid into the valwve (10) and the
cartridge (3), and that can be broken by introducticn
of the bifunctional delivery tube {(26) into the

orifice (14} of the wvalve (10).

le. 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.

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

patient.

18. A device as cleimed in cne of claims 1 to 17, wherein

it comprises a sterile external packaging (2)
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10 order of 40 m . 15. A device as clained in claim4

and one of clains 1 to 14, wherein the cartridge (3)
conprises a cap (31) for the hernmetic closure of the
orifice (14) of the female 15 valve (10) adapted to
prevent any penetration of ste% lisation fluid into

the valve (10) and the cartri %e (3), and that can be
broken by introduction of the bi functi onal deIivery

tube (26) into the _orifice % of the valve (10)

16. A‘H@%W%%”%%gcthin%@elﬁ°6ﬁel veptaphBmEnts 15, 4. 5, 6,

wh t 7 bl f
ereif di &zt‘f’e“gﬁésﬁé A8 ﬁ'tﬁ ”g?g%ﬁlé Lcgapable o

bei ng ‘conhec to t en e syringe (4)
for the adntnlstratlon of the treat ment fluid to the
d vi ce  as C|flﬂEd e of cl 1

B ok e o B tn T R bl B RE e i HRE Ry P inge

particyarahd ¢he $o&m 105a8ibhagelete(8h) desi gaadmboed
be associated with the patient. 30 18. A devi ce as

cl ai neteior Ymendiiel Giessterble7stamer énnthpt packaging (2).
conprises a sterile external packaging (2) - 35

containing all the constituent elenents (3, 4, 5, 6,

7208) nfptde=derd cBotr nthdeestempbeastatne. piOpahAadewvhcef an

as cIa| aim 18, wherein the syringe 5 (4) and
Che sCUM TAid brURAE K6V (6] BFer alSohbFaANBaF of shafdChat

in the.s)efd | ot AE&s i é herpackagi parpdles28s Ars
procedure for the extenporaneous preparation of an

i ndi viaiminigiariign ofo st epatecnt eatheneint ui d t hat

- a device (1} as claimed in one of claims 1 to 19
is used,

- the syringe (4), the connection/sterilisation
device (5, 6) and the wvalve (10) of the cartridge (3)
are assembled axially sc 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 cpen the wvalve (10}
and introduce into the syringe (4) a predetermined
dose of sterile treatment fluid, by equilibration of

the pressures.

A procedure as claimed in claim 20, wherein the

treatment fluid is diluted in the syringe (4).

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

effected simply by connecting the inlet of the



10 may be conpressible, for the purposes of its
admnistration to a patient, wherein: a device (1) as
claimed in one of clains 1 to 19 is used, the syringe
(4), the connection/sterilisation 15 device (5, 6) and
the valve (10) of the cartridge (3) are assenbled
axially so as to form between $fema communication
that is hernetically sealed fromthe surroundings,
the syringe (4) and the cartridge (3) are then 20

br oughtt ¢ okt et i axi &bV ycsotasthe openet h@oOyvab¥eth#0)
and i ntroduc inz the syringe (4) a predeterm ned
dose of?ktetide ?éatnent fluid, by equilibration of
the pressures. 25 21. A procedure as clained in claim
20, wherein the treatnent fluid is diluted in the
AFi nge mche@lzre,aa@r@le@@m@ 48 enai pbdciaipAeZdf to 22,

8RR o, OB LML LA )y B

and t hes axe:at absenbhyctsd etbrcted synmhgeby4 to which an
connecting the inlet of the -_36 sterlllsatlon deV|ce

to th@%%?ﬁ%‘}l%‘? ‘F*ﬁ%dl%a:‘?h #getpsy. copnegted

procedure as clainmed in one of clains 20 to 22, 5

wherein the filtration-type sterilisation device (5)

i s next disconnected fromthe syringe (4), to which an

adm nistration needle (7) is then connect ed.



