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This application is a Continuation application of PCT/I1B01/100824 filed My
14, 2001, <claimng priority of European Application No. 00810414.3 filed
May 15, 2000, entitled |Injection device, which are includedtipnygpend,
entirely by reference made hereto, FIELD OF THE | NVENTI ON The i nvention
relates to an injection device. BACKGROUND OF THE | NVENTI ON An i njection
devi ce using suction has been proposed in US 4, 114,619. The proposed
device has an open cavity with an injection heedle projecting fromthe
bottom of the cavity. The open cavity s applied to the skin. Wen the
opening of the cavity is placed correctly sensors activate a suction

pi ston, which creates a vacuumin the cavity. This vacuumdraws the skin

towards the bottomof the cavity S penetration by the
injection needle projecting fro]ﬁ@ﬁ%*lmtdo%igﬁ the cavity. A second
detector, consisting of a pressure transducer, activates the piston of the
injectio ' ' f US 4,114,619 is t hi
cojrrpl et eaﬁgﬁgEFgﬁEgjﬁm%Tgbté%ﬁ‘%%ﬁéggoonce t he openi nz:jsof ot ﬁg e
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t o provi thgection deyies, twiidh are\nahededfin mewmmlfelyebb/ daéeregme mhde heretao further object
of the invention to provide an injection device that can be sinpl

nply

manuf actured, at low cost. It is a further object of the invention to
provi de BIELDWOEGHEOMNVENTION that is easily portable.

The invention relates to an injection device.

BACKGROUND OF THE INVENTION

An injection device using suction has been proposed in US 4,114,619. The proposed
device has an open cavity with an injection needle projecting from the bottom of the cavity.
The open cavity is applied to the skin. When the opening of the cavity is placed correctly
sensors activate a suction piston, which creates a vacuum in the cavity. This vacuum draws
the skin towards the bottom of the cavity and then causes penetration by the injection needle
projecting from the bottom of the cavity. A second detector, consisting of a pressure

transducer, activates the piston of the injection syringe.

The purpose of the device of US 4,114,619 is to achieve complete automation of the
injection process once the opening of the cavity is correctly placed in contact with this tissue.
in conseqijence the design of the device for executing this automatic process is relatively

complex.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an injection device of simplified
design.

It is a further object of the invention to provide an injection device that can be simply
manufactured, at low cost.

It is a further object of the invention to provide an injection device that is easily

portable.



1 0 NOV 2004 2 The invention exploits the concept which consists of nmaking
the cutaneous tissue penetrate inside the needle rather than the inverse,
as in traditional injection syringes. The invention provides a device of
the sinplest possible design so that it can be manufactured Tdt NO¥w20Bost
and be sinple and easy to use. This result is achieved by creating in the
Injection area, as in the device nentioned above, a vacuum by the use of
an open cavity whose opening is applied t% the skin so as to draw it up
agai nst the injection needle projecting ffomthe bottomof the cavity. The
I nvention provides an_injection_devi,ce haying an open _cavity whose_openiLng
is delimted bg‘g%n éﬁlr‘{&ﬂ‘}%r’-oﬁ mef{ﬁﬁgﬁaesd t¥‘§r 8PPt 8 l{:b t F&RSKPHS of ©
subj ect und®tngr edfarentta®ous N eebhan peeedratpr gjeGidang-He ofe thee bkt way of
the cavity, its__forward end being set back in respect. of the annular rim
a first, "PBRkpHEDT CORFItmeRt deti HEEEd HPREY | 133°RbbPRe SHENTes-, Feans
for displagiBgrtBe fHrcils dmbid eabRIELChsSQIAS diGnp Ay ﬁé&jﬂ@nﬁe%gﬁ hg,
first conpartnment, at |east one comunicating passage between the first

| eakpr oof thampditt Mar beardaphEactyiey, 28 devordItedst dof sumple t aedtedsy a
product t -1 Ny e lLinmte e d | barri.er, a_second
nmeans forggi E%edciagg%h%essgﬁ ga%o‘%ggéee%te?on fcgg%')%ﬁ?eg a@ir%e%n%c %o
vary the wokapeasf itthethsedenicd eakptbofhiedcalpaet, mantvacach &y cpeni nge t OF

enabl e the_second | eakpr oo conpartnent . to co icate with the said
Iy ecti onSRoGHEE TETATY EAPEESCRIPAIGE G TREBIARANTEN b | SKER® 567'ds to

draw it up against the injection nesedle projecting from the
bottom of the cawvity.

The invention provides an injection device having an open
cavity whose opening is delimited by an annular rim intended
for application to the skin of a subject under treatment, an
injection needle projecting from the bottom of the cavity, its
forwaxd end. being set back in respect of the annular rim, a
first, leakproof compartment delimited by a first mobile
barrier, means for displacing the first mobile barrier so as to
vary the volume of +the first compartment, at least one
communicating passage between the first leakproof compartment
and the cavity, a second leakproof compartment for a product to
be ‘injected, delimited by a second mobile barrier, a second
means for displacing the said second section of a mobile
barrier so as to vary the volume of the 's'econd leakproof
compartment, and an opening to enable the second leakproof

compartment to communicate with the said injection needle,.

DETAILED DESCRIPTION OF THE INVENTION

In the case of sSelf-injection the person performing the
injection does not himself have to make the needle penetrate
the cutaneous tissue, which is a notable improvement from the
psychological standpoint. The drawing up of the skin reduces

the perception of pain caused by the penetration of the needle.



In the case of self-injection the person performng the injection does not
hi nrsel f have to make the needl e penetrate the cutaneous tissue, which is a
not abl e i nprovenent fromthe psychol ogi cal standpoint. The draw ng up of
the skin reduces the perception of pain caused by the penetrb@iNﬂr\_/ @kt he
needle. 1 0 NOV 2004 3 The depth of needl e penetration is perfectly

regul ated by the -length to which the needle projects fromthe bottom of:
the cavity,. a safety feature likely to be reassuring, particularly to .
t he person who nust performself-injectiod The attached draw ngs '
il lustrate, schematically and by way of exanple, one enbodi nent of the

i nj ection i €8Pth Wi giradle Henatimatdron eier perFegule relholangdt hey i thd

is a sectiqalpng .t | s this,enbodi nent device {n a first pagsition;
2 is an enl arg;%d \%ioev%% 5ie)llrzeai eoc%leg})gﬁroéef?csﬁ’g{ﬁ% tbfegf}?%tt%cé’r‘rd the
Figure a Fasityviawssfetyafeaposet LoReld itS do/i ¥ SIURRS, particularly

to the person who must perform self-injection.

The attached drawings illuStrate, schematically and by way
of example, one embodiment of the injection device to which the
invention refers.

Figure 1 is a section along the axis of this embodiment
showing the device in a first position;

Figure 2 is an enlarged view of a detail of Figure 1;

Figure 3 is a view similar to Figure 1 showing the device
in a second position;

Figure 4 is a view similar to Figure 1 showing the dévice
in a third position;

Figure 5 is a view similar to Figure 1 showing the device

in a fourth position.

The device illustrated has a tubular cylindrical body 1
having at one end an open cavity 2 the bottom of which is
delimited by an annular wall 3 extending around a cylindrical
wall 4 centred on the longitudinal axis of the tubular body 1.
This cylindrical wall 4 extends from the open end of the
tubular body 1, opposite to the open cavity 2, into the
interior of the latter, in thé bottom of which a portion 4a of

this cylindrical wall 4 projects.

The cylindrical wall 4 divides the interior space of the
tubular body 1 adjoining the annular wall 3 opposite the open
cavity 2 into two elongated compartments, of which one, 5, has
an annular section forming a cylinder concentric with the axis

of the tubular body 1, the other, &, having an annular section



inathird position; Figure 5is a viewsimlar in a fourth position. to
Figure 1 showing the device to Figure | show ng the device to Figure |
showi ng the device The device illustrated has a tubular cylindrical body I
having at one end an open cavity 2 the bottomof which is déili MYeiby an
annul ar wall 3 extending around a cylindrical wall 4 centred on the

| ongi tudi nal axis of the tubular body 1. This cylindrical wall 4 extends
fromthe open end of the tubular body 1, opposite to the open cavity 2,
into the interior of the latter, in the bdktomof which a portion 4a of
this cylindrical wall rojects. The cylindrical wall 4 divides the
interior spEChURe Y’gB]&I atPBodyCYl 5w ®ahg cREpanbueat wal | mﬂlx\;ﬂposue
t he open caAMmiddiiniad Nto two el ongated conpartnments, of which one, 5, has
an annul ar section formng a cylinder concentric -with the axis of the

t ubul ar body 1, the ot her 6, having an annul ar section 1 0 Nov 2004 4 .{

concentric with r I Lt e V\/m ch rr unds eni ngs
7 are made throu nflgggt %ﬂgg aﬁhﬁqr’ileq eirad par H‘ﬂsﬁt%@ a&(‘fnﬁd%c%??bn
with the om@n:t.@awtty &. ifthe coarydumridrajtuaaln C Guifrdy t ropiat 5ple§ cl:gsgayatzthel-he

| evel of the.wall by a barrier 8 for one piece with an injection

needl e 9 gy}gﬁlgﬂrﬁgca%sqo&goqw%ns c%ﬁl §r°§e 8 fhrwdryednPhdiliry wetl 3

by a barrier 8 which forms one piece with an injection needle 9
extending inside the open cavity 2, its forward end being set
back from the rim 2a bounding the opening of the cavity 2. If
the barrier B is not directly formed by a single piece moulded
together with the tubular body 1 it can be soldered or glued
on. Its centre has a perforation B8a to place the channel of the
injection needle in communication with the cylindrical

compartment 5.

Each of the compartments 5, 6 encloses a piston, 10, 11
respectively. The piston 10 forms one piece with a plunger 12,
while the piston 11 forms one piece with a plunger 13 which in
section takes the form of an annular sector with its concave
surface fitting tightly against the exterior surface of the
cylindrical wall 4. The end of the plunger 13 located outside
the tubular body 1 forms one piece with a circular sector 13a
the exterior extremity of which terminates in a lip 13b which

in turn forms one piece with a lug 13c (Figure 2).

A locking element 13d is located within the lip 13b and
terminates in a bevel 13e. The end of the wall of the tubulax
body 1 consists of an annular lip la delimited externally . by a
bevel 1b. As is shown in Figure 2 the two bevels 1b and 13e are

designed as detents, that is to say, they are designed to



back fromthe rim2a bounding the opening of the cavity 2. If the barrier
Bis not directly forned by a single piece noulded together with the
tubul ar body 1 it can be soldered or glued on. Its centre has a
perforation Ba to place the channel of the injection needl & § NOV 2000
comuni cation with the cylindrical conmpartnent 5. Each of the conpartnents
5, 6 encloses a piston, 10, 11 respectively. The piston 10 forms one piece
with a plunger 12, while the piston 11 forns one piece with a plunger 13
which in section takes the formof an annf@ilar sector with its concave
surface fittin tlghtly agai nst the exterior surface of the cylindrical
wal | 4. Th@néH Sof V%%nplfm{j@d 13 d9edtdesd oghstdethe heliwmyeirar iDodnd fbens

one piece Withoa 6ur%%%§rlae%k% 1t43R a#ﬁ%ﬁ”ﬂﬁg'égléngfe@%h¥ugp&ar1%8dy 1

termnates in a lip 13b in turn s one pi ece Wi
(Fi gure 2)¥han| oephecesdnsin E3d Bsikdcafedcwi twhirch heehids 16&9 a;ndsh the

term nat esyhfig.pevel he.en the wall of the tubul bod
consists of an g%né%ar&%? % T %I |dcm uldEl x]f’gﬁi%a My By PHed eT phakd | §he
shown in Fbgw';és21bhelrtd/\ol3mvellsodvbthad 1i3e 1B tslest gnedkas dRtENERe that

is to say, Lh ned.to, 10 2004 ensure, when | ocked together,
that the p %ngér%%§ gﬁ% HﬁQ¥(ﬁJ«%g%t593|HlBB§PF|éﬁ éPén@h?h§1§%PB ot

the tubul aarbodyidplaben sabjest athdia ars®d alerdgr cepwhi 'E}ﬁj tQgpu
the plunger 13 out of the t ubul ar body 1. On fhe ot her ﬁg ggvg
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axis fromthe open end o
13e pushes agalnst the bevel of the lip la to allow the lip 134

to pass the lip la of the tubular body 1, until the lip 13b
locks under the 1ip la. This, of course, presupposes adequate
elasticity in the circular sector 13a. For this purpose it is

advantageous to wuse a material which can be deformed

elastically.

A helicoidal spring 14 is placed in the compartment 6
between the bottom of the compartment delimited by the annular
wall 3 and the piston 11. When the piston 11 compresses the
spring 14 against the bottom 3 of the compartment 6 the
circular sector 13a forming one piece with the plunger 13 of
the piston 11 is locked to the lip la of the tubular body 1la
[sic] as explained above. When not in use the various elements

of the device described are in the position illustrated in

Figure 1.

To perform an injection using this device the required
amount of the product to be injected is drawn in, as in the
case of a traditional syringe, by placing the forward end of

the injection needle 9 in the appropriate product and drawing



conpartment 6 towards its closed end, creating a conponent of .centripetal
force which can displace the |ip 13b when the bevel 13e pushes against the
bevel of the lip lato allowthe lip 13d to pass the lip la of the tubular
body 1, until the lip 13b 1locks under the lip la. This, of dduiee,2004
presupposes adequate elasticity in the circular sector 13a. For this
purpose it is advantageous to use a material which can be deforned

el astically. A helicoidal spring 14 is placed in the conpartnent 6 between
the bottom of the conpartnment delimted by @ he annular wall 3 and the

pi ston 11. Wien_ the pi,ston 11 conpresses the spring 14 agai nst the bottom
3 of the coffattfefessiSRe A5 Qf arbR ¥ RUAB LY ol AFRY2BHRY prBEe PHSTRNL A

pl unger 13 gf; mbhgspPhst eﬂe\ll\%lﬁﬁgépqﬁp 19 idesddu, 1 s hfi& tubul ar body | a
[sic] as explained above. en not in use the various el’enents of the
devi ce descri-bed are in the position illustrated in Figure 1. To perform

an injection usi t hj ice_t r ired. nt, of .t he product, to b
injected is dr awﬁflﬂlenfypzean?l\# tﬁ&é ta)g:%asgﬂ‘%f .C%%lttgrgg’lyt ilgna?h%ﬂl/r o g_,:.egy Jf)? a%ihﬁ’g
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drawi ng 10 v.2004 in e desi.red _dose of th roduct by displ acing_the
piston 10 by REaf295r &ﬁ? BPETGE o 1% ﬁ%@fﬁ%ﬁnu?ﬁ°%¥ et§§ iﬁ@ dpeniig
2a of the cauktyiZctigathercapp! il torddethsuripceaofoft NehSkigbh 09 BBQ%“E
t hrough which the injectionis to_be made. The piston 11 is freed b
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tubul ar bodynhd pressure developed by the release of the spring 14 to push

it towards the open end of the compartment 6. Since the cavity
2 is closed by the skin to which its rim 2a is applied the
displacing of the piston 11 creates a wvacuum within the
compartment 6 and the cavity 2 which communicates with it wvia
the openings 7. This vacuun has the effect of deforming the
portion of skin which is inside the rim 2a of the cavity 2 in
the direction of the bottom of the cavity 2, thus forcing the
end of the needle through the skin resting against the rim of
the portion 4a of the cylindrical wall 4 projecting from the
bottom of the cavity 2 concentrically with the injection needle
9. The various elements of the device are then in the position

illustrated in Figure 4, ready for the injection proper.

For this purpose the plunger 12 is then pushed back within
the compartment 5 wuntil it rests against the barrier 8
delimiting the bottom of the compartment 5, as shown in Figure
5. The device is withdrawn simply by pushing back the plunger
13 forming one piece with the piston 11, thus once more raising
the pressure and then making it possible to separate the
opening 2a of the cavity 2 from the skin which is no longer

drawn in by the vacuum in the cavity 2. The locking element 13d



by deform ng the lug 13c upwards. The freed piston 11 allows the pressure
devel oped by the release of the spring 14 to push it towards the open end
of the conmpartnent 6. Since the cavity 2 is closed by the skin to which
its rim2a is applied the displacing of the piston 11 creat &0 AN0¥a@lium
within the conpartnent 6 and the cavity 2 which comunicates with it via
the openings 7. This vacuum has the effect of deformng the portion of
skin which is inside the rim2a of the cavity 2 in the direction of the
bottom of the cavity 2, thus forcing the énd of the needle through the
skin resting agai nst the rimof the portion 4a of the cylindrical wall 4
proj ecti ng ¥Fr dnitheCBBEt 8AR4F thekedviunger ddwcekitm i tal by wheh diHendrical

injection needl e1 %o Thwarigus sl ntg, of. the, device are then ip the
position illustrat ed in Fgure E,"S(r%gg'dyf;l’ or hghlgnj &Cti on pr 85er#1$3‘3)‘7et Hi s
pur pose t h@gglddgertii? presshere pushetdagomi tthily the spppagt M@Nih3 clntis
it rests against e rrier 8. delimting,the bottomof the conpartnent 5,
as shown i%%Q%yﬁégg528$%ﬁe%§%?c%§i§Ehiﬂﬁ%%ﬁ% ' nbl§ BYTRPdERi SPTRROETERE
pl unger 13%.formng one piece with the piston 11, thus once nore raising
the pressure and then making it possible to separate the opening 2a of the
cavity 2 fromthe skin which is no longer drawn in by the vacuumin the
cavity 2. The | aold el ohdd R NN2Q04, 7d St hgn,en in d
under the lip lLa of the_cylindric;i body 1 to ho% tﬁg 8?sggﬁ§%§cfn5%%§3
posi ti on oPTFi9g@Ss -1 Itaddl prefenasegr &bstr shex aritsédnspend cylyintive cair bogyl4
which is eacgapRr ¢-CoARLessed at the bottom of the annular conpartnent

In a preferred embodiment, the device is designed for a

single use.

In a further preferred embodiment, the needile length can

be varied, thus allowing control of the depth of penetration.



6. The device of the invention nmay be nade of plastic, nmetal or glass. It
Is preferred that the pistons and cylindrical body be made of plastic. In
a preferred enbodi nent, the device is designed for a single use. In a
further preferred enbodinent,. the needle length can be variédNoy s

all owi ng control of the depth of penetration. 10 N O V 2004 8 CLAIMS 1 . A
handhel d i njection device conprising: an, open cavity having a rim the rim
bei ng capable of formng an airtight seal when applied to the skin of a
patient; a first piston in comunication with the open cavity, for creating

suction t Eéﬁ\hﬁ a needle projecting into the open cavity, but not
projectin eyond the rim a second piston for containing a product to be
i njected, the second piston being in commnication with the needle;

wherein w t hdr awal the firs Ilston creates suction in the open cavity,
causi ng the pﬁtier{?LQ"CQWfC{]'”FBﬁ%Ed%V{F&C@H‘H”ﬁ{“g-the cavity and to be pierced
by the needl e, amoperacavitgthagingaf rimt e drrdeng Epablerof derodies an Aetight sdalovhano  be
I nj ect ed,; vvkller iﬂ tR.e ffi rsF. nd second pistons are |ocated within a
cylindri 2P %ﬁ-‘y‘ KRB OTAWPAUr i cal body having the needle at one end and
act uati ng neangfifsopistdndn poiRnanizatidn witotheepen eadty, fir cisathey sudioadwoeidi ng to

U ounded by SESIBREILHIRGILY RARCATE Y ROl errier o PR Ml pect i vel y
sai d first andasecsitdpipiontfonsentd@nindra projdact todie eétedie theosamond ipisfon being in
communication with the needle;
wherein withdrawal of the first piston creates suction in the open cavity, causing the
patient's skin to be sucked into the cavity and to be pierced by the needle, and actuation of
the second piston causes the product to be injected;
wherein the first and second pistons are located within a cylindrical body, the
cylindrical body having the needle at one end and actuating means for the pistons at another
end.

2. A device according to claim 1, wherein said cylindrical body comprises a first
central cylinder surrounded by a second annular cylinder in which are located respectively
said first and second pistons.

3. An injection device comprising:

an open cavity, the opening of which is delimited by an annular rim intended to be
applied to the skin of a subject under treatment, an injection needle projecting from the
bottom of the cavity, its forward end being set back in relation to the said annular rim;

a first leakproof compartment delimited by a first section of_ a mobile barrier;

first means for displacing the said first section of a mobile barrier in order to vary the
volume of the said first compartment,;

at least one passage communicating between the first leakproof compartment and
the said cavity, a second leakproof compartment for a product to be injected, delimited by a
second section of a mobile barrier;

second means for displacing the said second section of a mobile barrier in order to
vary the volume of the second leakproof compartment and an opening communicating
between the second leakproof compartment and the said injection needle, characterized in

that the said first and second leakproof compartments extend longitudinally within a tubular



an open cavity, the opening of which is delimted by an annular rim
intended to be applied to the skin of a subject under treatnmedt] N&W 200%
injection needle projecting fromthe bottomof the cavity, its forward end
being set back in relation to the said annular rim a first |eakproof
conpartment delimted by a first section of a nobile barrier; first neans
for displacing the said first section of _a nobile barrier in order to vary
the volunme of the said first corrpartman? at | east one passage

comuni cati ng between the first | eakproof conpartnment and the said cavity,
a second i i y a
econd seoimbn e SRR Tbed el aPollf 0 6f wkubifal kil e hisEong,
second ses¢dand weans fobidisplasingr ier said frstleandt secondr 9e<1tlhes val| anwolle bamier
second | e : t

second | e%r oo%ly%%é;%%'g@%{t aﬂ@% ?ﬂmﬂlg%rg&nﬁ%g—@ﬂ@ﬁﬁﬁedéggccg%g{?ar%@t‘éep ﬁ]gcred
in that ehéotthedaibitubtlardodysecond | eakproof conpartnents extend
longitudinally within a tubular 1 0 NOV 2004 9 body, that the said cavity
is located at one end of the tubular body, while the said first and second
means for di splaci n§ ddveeesaicdrding &t claind 3swbeneth thectaichfirst hakpropbéirhparioeanti er
respectiv n JEnts are
accessi bl EE%?R%H.RJ}% %%hgn gdr}é)%%fjﬂaﬁheesga;? 9?on§ﬁ‘$a‘k"p Pq%ff 88'8%% devi ce
according to claim3, wherein the said first Ieakproof conpartnment has an
annul ar sectioR surry, ng.t i n

devi ce accordi %g to Cc;!'é‘{ﬁée %°°°€&i‘§3¢§'ﬁ%?r¥@1e&eﬁgﬁp@ ?nggﬁéegs%rg'émdd}% ces
acti ng onatling emithk $aid Jirstsectioronf efmebilkedimrtie lbam:reesse the vohome of éhet baid Viedt une
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section of I"e " bar osition in
devi ces apesitoniprvdicethe saqlnlasiic@mncea ateheormpressed nequivalgmnd to the noihignusavelumer st

conpart neghhe@aid%r ec[\@rrrfp%rtﬁw%ﬂfrdi ng to claim4, wherein it includes elastic
pressure devices acting on the said first section of a nobile barrier to
i ncrease the volune of the said first
6. - A device according to claim 4, wherein it includes elastic pressure devices
acting on the said first section of a mobile barrier to increase the volume of the said first
compartment and locking elements fo hold the said first section of a mobile barrier in a
position in which the said elastic devices are compressed, equivalent to the minimum volume

of the said first compartment.

7. A device according to claim 5, wherein the said locking elements form one
piece with both the said first devices for displacing the said first section of a mobile barrier
and with the said tubular body.

8. A. device according to claim 6, wherein the said locking elements form one
piece with both the said first devices for displacing the said first section of a mobile barrier
and with the said tubular body.

9. A device according to claim 3, wherein each of the said first and second

sections of a mobile barrier is formed by a pision sliding within its respective compartment.

10. A device according to claim 4, wherein each of the said first and second

sections of a mobile barrier is formed by a piston sliding within its respective compartment.



conpartment and | ocking elenents to hold the said first section of a nobile
barrier in a position in which the said elastic devices are conpressed,
equi valent to the mninmmvolune of the said first conpartnment. 7. A
device according to claim5, wherein the said | ocking el enent$0f BoVn2idhe
piece wwth both the said first devices for displacing the said first
section of a nobile barrier and with t@@ sai d tubul ar body. 8. A device
according to claim6, wherein the said |odcking elenents formone piece
with both the said first devices for dlsplacing the said first section of a

mobi l'e barrier qqandavy eVp: %.2 R cgl Rith ., BRedn eqaghpbf%g's%ﬁiﬁ g%algaeoﬁoo

claim 3, V\/nerel n each secon Sections of a nobrl
barri er i sedtionsreth tnpbite pardgerdn farmiedibyag wustohﬁhd:mg withie #p easpective scompartmamint .

10. A device according to claim4, wherein each of the said first and
second sections of a nobile barrier is forned by a piston sliding within

i ts respectivelZonpArdaviet accbﬁiim@tb 2800 6,0whereinfeabbvofcibe azai fidit ragdt spcondii m

5, wher i g r'aﬁQoP; ol 521G .Lucarﬁ{eﬁ%&da [?thﬂgﬂdln flih A9 FesBbotfie TR AR, | o

is formed D SR'% |ve
devi ce accordlng to claim6, wherein each of the sald flrst and second

sections of a mgbil g B&lﬁ%%%r QC{or@mey heleftl S&hlslai {He”Qa Wﬁﬁ'éﬁd' ée%oi]ld of

respective conpartnmen ice acco’r IAg 10 I'n eac

t he sai d feécstiohs aha mebite balriesie derimed<yod platomsbdlh@wbhnntseespuestwfemmmﬂmpnb
piston sliding within its respective conpartnent. 14. A device according to
claim8, wherein each of the said first and second sections of a nobile
barrier is forrdd by dewdi:@womrdihgdbr@aim 8hivheieirs eads pe the said disstpand sasend
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projects at the bottom of the sai d cavity, at approxinmately half the

di stance betwegg the hojto gtﬁgql%@%h%ﬁ@gre];ahna|9Pwé|ﬁeﬁenmﬁegmﬁ§hux i

needl e. 16. A device accor n-an an
concent r i egdung the portion of the Sald |njection needle which projects at the bottom of the said cavity,

at approximately half the distance between the bottom and the forward end of the said

injection needle.

16. A device according to claim 4, wherein an annular wall extends concentricaily
around the portion of the said injection needle which projects at the bottom of the said cavity,
at approximately half the distance between the bottom and the forward end of the said

injection needle.

17. A device according fo claim 5, wherein an annular wall extends concentrically
around the portion of the said injection needle which projects at the bottom of the said cavity,
at approximately half the distance between the bottom and the forward end of the said

injection needle.

18. A device according to claim 6, wherein an annular wall extends concentrically
around the portion of the said injection needle which projects at the bottom of the said cavity,
at approximately half the distance between the bottom and the forward end of the said

injection needle.

19. A device according to claim 7, wherein an annular wall extends concentrically

around the portion of the said injection needle which projects at the bottom of the said cavity,



around the portion of the said injection needle which projects at the
bottom of the said cavity, at approximately half the distance between the
bottom and the forward end of the said injection needle. 17. éF%%bcﬁ
according to claim5, wherein an annular wall extends concentri'cal D5
around the portion of the said injection needle which projects at the
bottom of the said cavity, at approxinafely hal f the di stance between the
bottom and the forward end of the said nj ection needle. 18. A device
according to claim®6, wherein an annular wall extends concentrically

around t hSt BB;EeruIF}%té?} h%i?%é%hs‘?adc%l G&vESR t@f%@ﬁ&?"%dcme%ﬂbé?ﬁt&da&f fhBSsaid -

bottom o he sa cavity, at approxi mat he di stance between the
bottom anmqufl@nﬂ@@d%rd end of the said injection needle. 19. A device
according to claim7, wherein an annular wall extends concentrically
around the portion of the said i njection needle which projects at the
bottom of the 28id Aalsvicp actording@y c2004, Mheeein apprstariwalledyerts| donesrdrically
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needl e. ce accor an annul ar _
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projects omof the said cavity, at approxinmately half the
di st ance Eﬁ: Gf/t\g'grqgi%ée bottom and the forward end of the said injection
needl e. 21. A device according to claim9, wherein an annular wall extends

concentrically pqar O?‘om O?ea[cﬁgfd gotg cﬁglmtdqﬁvh%?éﬂah BhEAL: 9 &ﬁ@rﬁleﬁ ;f‘(@érﬁnhcally

projects at the bot y, at approxinate
di st ance b@ttwgéine porgom of the madnniectm li&ﬂdiﬁawldden@ﬂﬁs atiee batm!n of heseld canty,

need e. ﬁe:%?h‘rﬁaqglé%ﬁ%g &i&aﬁ& B%;@Je%h e Bé‘ﬁﬂﬁheéﬁh e ?d?ﬂH@aéncY‘mﬁ? Er?]eeééiﬂnds

concentri caI aroun ron of the sai nj ecti on nee
proj ect s é#yedtipe needleom of the said cavity, at approximately half the
di stance between the bottom and the forward end of
22. A device according to claim 10, wherein an annular wall extends
concentrically around the portion of the said injection needle which projects at the bottom of
the said cavity, at approximately half the distance between the bottom and the forward end of
the said injection needle.

23. A device according to claim 11, wherein an annular wall extends
concentrically around the portion of the said injection needle which projects at the bottom of
the said cavity, at approximately half the distance between the bottom and the forward end of
the said injection needle.

24. A device according to claim 12, wherein an annular wall extends
concentrically around the portion of the said injection needle which projects at the bottom of
the said cavity, at approximately half the distance between the bottom and the forward end of
the said injection needle.

25. A device according to claim 13, wherein an. annular wall extends
concentrically around the portion of the said injection needle which projects at the botiom of
the said cavity, at approximately half the distance between the bottom and the forward end of
the said 'injection needle.



the said injection needle. 23. A device according to claim11l, wherein an
annul ar wall extends concentrically around the portion of the said

i njection needle which projects at the bottomof the said cavity, at
approxi mately half the distance between the bottom and the fdrivhgy mmd of
the said injection needle. 24. A device according to claim12, wherein an
annul ar wall extends concentrically arqund the portion of the sai d

i njection needle which projects at the H6ttom of the said cavity, at
approxi mately half the distance between the bottomand the forward end of
the said injec e ey c ccof d 0 WheEaksan
annul ar wal | % cf§ %g\gﬁ%e%%qr@zﬁ i@ a(fq%'ﬁ]ngﬂf hlévﬂ&gh |%naérﬁhﬂaﬁ Elii %ﬂéﬁhs
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14, wher ethe said igjeniidremeedlsl. | ext ends concentrically around the portion of
the said injection needle which projects at the bottomof the said cavity,

at approximately half the distance between the bottomand the forward end
of the said injection needle.





