"Device for mixing medical fluids and related assembling method" * * * Field of the invention 5The
present invention relates in general to medical devices and more in particular to a device for mixing
medical fluids including two distinct and coaxial tubular bodies of which a first body, made of a first
material, has a hollow spike, which can be inserted into a container for 10 a medical fluid, and a second
body, made of a second material more elastic than the first material, has an outlet set on the side
opposite to the spike. The first body moreover has a lateral access for introduction of a second medical
fluid that can be mixed with the first.. 15 The two bodies have respectiye open ends of mutual joining, of
which the end o/ iRE SEEoRT Bol TePEeEd B5Rly REBIBCRRRTTNTHE End S THE H&¥body.

Mixing devices BeEabove sort are typically used for extraction of a toxic drug contained within the 20
container, in which the hollow spike is inserted for miking of said drub with a secondary fluid and then for
drawing in the mixture-thusobtained through:thgputlet. Prior art In the above known mixing devices
there is the_problem 25 of providing a secure_permanent connection between the twodtubullar bodies,
which, as has been sai ,eal%rr%?a%e of two different r%e;l? it

é"ﬁﬁ%, tr;éldit%en%ﬁf/ap as%i% materials: the first body
may be made of@thefmopiasticulfmelit nisteHaFiofrExamplet poisBrsyleher pdlycadnate, ABS, 30
and the like), am¢thesécond:bddy maylbd made wbarl ekastonieriepblyrreric materdiudrethermoplastic
rubber. The irreyessible eennection betweest suehynatesials, dvhighs necessanrfos preyenting in use any
risk of accidental Iggkagg of medical fluidg, cannagt be;obtained;inig 35 sufficigntly safe apd reliable way
Wa!ﬂuesggadefsxggical fluid, and a second body, made of a second

material more elastic than the first material, has an

outlet set on the side opposite to the spike. The first

body moreover has a lateral access for introduction of a

second medical fluid that can be mixed with the first.

15 The two bodies have respective open ends of mutual
joining, of which the end of the second body is inserted
axially and blocked within the end of the first body.

Mixing devices of the above sort are typically used
for extraction of a toxic drug contained within the

20 container, in which the hollow spike is inserted for mixing
of said drub with a secondary fluid and then for drawing in
the mixture thus obtained through the outlet.

Prior art
In the above known mixing devices there is the problem

25 of providing a secure permanent connection between the two
tubular bodies, which, as has been said, are made of two
different materials, traditionally plastic materials: the
first body may be made of a thermoplastic polymeric
material (for example, polypropylene, polycarbonate, ABS,

30 and the 1like), and the second body may be made of an
elastomeric polymeric material or thermoplastic rubber. The
irreversible connection between such materials, which 1is
necessary for preventing in use any risk of accidental
leakage of medical fluids, <cannot be obtained in a

35 sufficiently safe and reliable way via glues or adhesives.



In an attempt to solve said problem, it has been proposed in the patent No. EP-1492590 B1, filed in the
name of Carmel Pharma AB, to make the connection between the two bodies of the mixing device by
means of insertion by 5 friction of the open end of the second body within the open end of the first body
and via a snap-action connection: the open end of the second body is formed with one or more radial
projections designed to engage one or more respe_ct'B/e_openings formed in the wall of the end of the
10first body. This arrangement, albeit suitable for rendering irreversible the connection between the
two bodies, hence preventing an%/ risk of accidental separation, does not exclude the risk of leakage of
medical fluid through tHe 18 aréas 6FRiutual snap-d&tiof ToUplivfy Beten the dhitfs of 876 two bodies,
which constitut@s arsetstisidrawisacke Sumintéry dfihe #veritiorPl, Thkeebjeet bhtheé prssent invention
is to overcome tite atoresaidrdravvizackeand hencedomprovidea devicenfosanixirg 20haedical fluids and a
method for its agsgmhly in whichdhe ifrevessible ¢oppection hetween the twg hadies of the device is free
from by an risl%]c_)gg cigreln;[)arj I% léa e of r%ed'cglfflucigeoustgidg. @cgg&ding .t%gg in\A%nt(i)onéI;[he above
object is 25 achieved thanks to the 2t that the connection between the aforesai operipends of the first

and second bodiee dt th&fevice robtaite VR radfalfprojettionsemyaged a5aist tie BHE of the second
body and obtaired by plastic eformatisir ofthelwall of isaidfendof theifirst kody 30-foltowing upon axial
insertion by frictien 0f the enrd ¢f the seeondibedy iate the end ef the dirst bady. or Thapks to this

arrangement, V\Q‘lé%]‘}]) gg@%teg&%_ gjl%rgs@gqufpr%io% far rggtughgnaeq@.ctj)qﬁ etri)lgeage.m.ent
between the twa bodies of the device, any risk 35 of leakage of medical fluids during use is eliminated.
10 first body.

This arrangement, albeit suitable for rendering
irreversible the connection between the two bodies, hence
preventing any risk of accidental separation, does not
exclude the risk of leakage of medical fluid through the

15 areas of mutual snap-action coupling between the ends of
the two bodies, which constitutes a serious drawback.

Summary of the invention

The object of the present invention is to overcome the
aforesaid drawback and hence to provide a device for mixing
20 medical fluids and a method for its assembly in which the
irreversible connection between the two bodies of the
device 1s free from by any risk of accidental leakage of
medical fluid outside.
According to the invention, the above object 1is
25 achieved thanks to the fact that the connection between the
aforesaid open ends of the first and second bodies of the
device is obtained via radial projections engaged against
the end of the second Dbody and obtained by plastic
deformation of the wall of said end of the first body
30 following upon axial insertion by friction of the end of
the second body into the end of the first body.
Thanks to this arrangement, which eliminates the
aforesaid known formations for mutual snap-action
engagement between the two bodies of the device, any risk

35 of leakage of medical fluids during use is eliminated.



The radial projections of the wall of the end of the first body, obtained via a purposely provided apparatus
for plastic deformation by means of an apparatus with mobile punches that act radially, conveniently have

substantially 5spherical surfaces. Brief description of the drawings
described in detail with reference to the annexed drawings, which are provided purely by way of

The invention will now be

non-limiting example and in which: 10 Figure 1 is an,exploded perspective view of a device for mixing

medical fluids according to the invention represented prior to its assembly;
cross-sectional view of the mixing device represented _following upon a first assemb% 15step;

is an axial cross-sectioR&l VieW similBF to' fiat ot Eigitre 2 Bt i&tatedthrough $6'Fig
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assembled device, ches drigUre ¢is anaxial cross:sectionalviey similar t9,23 thatatkigyre 6 but

rotated thr

invention

10

15

20

25

30

35

surfaces

Brief description of the drawings

The invention will now be described in detail with
reference to the annexed drawings, which are provided
purely by way of non-limiting example and in which:

Figure 1 is an exploded perspective view of a device
for mixing medical fluids according to the invention
represented prior to its assembly;

Figure 2 1s an axial cross—-sectional view of the
mixing device represented following upon a first assembly
step;

Figure 3 is an axial cross-sectional view similar to
that of Figure 2 but rotated through 90°;

Figure 4 shows a detail of Figure 2 at a larger scale;

Figure 5 is a perspective view that shows the mixing
device in its final configuration, following upon a second
assembly step;

Figure 6 1is an axial cross—-sectional view of the
assembled device;

Figure 7 is an axial cross-sectional view similar to
that of Figure 6 but rotated through 90°; and

Figure 8 shows a detail of Figure 6 at a larger scale.

Detailed description of the invention

With initial reference to Figure 1, a device for
mixing medical fluids according to the invention comprises
a first hollow body 1 and a second hollow body 2 obtained
as distinct elements by means of moulding of two different
plastic materials, of which the material of the second body
2 is more elastic than the material of the first body 1. By
way of example, the first body 1 can be made of a

thermoplastic polymeric material such as polypropylene,

%ughs%qiearnidcg'hgure 8 showg a detall of Figure 6 at a larger scale. Detailed description of the



With initial reference to Figure 1, a device for mixing medical fluids according to the invention comprises
30 a first hollow body 1 and a second hollow body 2 obtained as distinct elements by means of moulding
of two different plastic materials, of which the material of the second body 2 is more elastic than the
material of the first body 1. By way of example, the first body 1 can be made of a 35 thermoplastic
polymeric material such as polypropylene, polycarpoglage, or ABS, whilst the material of the second body
2 can be an elastomeric polymer or a thermoplastic rubber. Said materials are purely indicative and
non-limiting. 5The first body 1 has at one end a hollow spike 3, which is to be inserted in a container for a

first medical flulPHaViRG RSt axial inlet Passdge 45or tHerirSfihina: & se@ond 8%ialS54$85be 5 connected
with a lateral tuB@RY cénneztor'Bforinjeetiof ofieeséconerhedical PO flgid, tAyvd BARJFETT éAd 7 opposite to
the spike 3. Exteading withia the openeenic Y4s arrintegratdubular rappendage 8dncommumication with the
axial passage 4, which gdefines with said end 7 an annular seat 9. Designated by 10 is a protective cap

that can be;15 fitted axjally in an exiragtable way onthe spke 3.y . po11ow spike 3,
which is to be inserted in a container for a first medical
fluid having a first axial inlet passage 4 for the first
fluid, a second axial passage 5 connected with a lateral
tubular connector 6 for injection of a second medical

10 fluid, and an open end 7 opposite to the spike 3. Extending
within the open end 7 is an integral tubular appendage 8 in
communication with the axial passage 4, which defines with
said end 7 an annular seat 9.

Designated by 10 1is a protective cap that can be

15 fitted axially in an extractable way on the spike 3.

The second body 2 has an open end 11 for connection to
the first body 1, with the modalities clarified in what
follows, and at the opposite end an outlet opening 12 that
is normally closed via an openable integral plug 13.

20 On the end 11 of the body 2 there can be provided an
annular groove 14, the presence of which is not, however,
indispensable.

Figures 2 and 3 illustrate the mixing device following
upon a first assembly step between the body 1 and the body

25 2. Said step envisages axial introduction of the end 11 of
the body 2 right home within the annular seat 9. The
dimensions of the outer and inner surfaces of the end 11
are such as to provide a forced fit by friction,
respectively, with the inner surface of the end 7 and with

30 the outer surface of the tubular appendage 8, in the way
represented in greater detail in Figure 4. Notwithstanding
said axial fit by friction, the union between the bodies 1
and 2 would not be sufficient to prevent a possible even
just partial axial separation thereof, with the consequent

35 unacceptable risk, in use, of accidental leakage of the



The second body 2 has an open end 11 for connection to the first body 1, with the modalities clarified in
what follows, and at the opposite end an outlet opening 12 that is normally closed via an openable
integral plug 13. 20 On the end 11 of the body 2 there can be provided an annular groove 14, the
presence of which is not, however, indispensable. Figures 2 and 3 illustrate the mixing device following
upon a first assembly step between the body 1 and the body 25 2. Said step envisages axial introduction
of the end 11 of the body 2 right home within the annular seat 9. The dimensions of the outer and inner
surfaces of the end 11 are such as to provide a forced fit tz]friction, respective,l¥, with the inner surface of
e

the end 7 and Witif 36the bhtErSurfatasst the Wibdlar&spendige s, in tHe WAy Pegre8&Rtdd in greater
detail in Figure BhNotwREStaPting Saitadal fitByefricien ! tfe uriondstweén the bodies 1-and 2 would
not be sufficientto-prevent a-possiblei evem jList partiakaxial-separatioatheegafe wathtthe donsequent
Figures 5 to 8, following upon which the bodies 1 and 2 are
5 joined together in a permanent and substantially
irreversible way.

Said step envisages, according to the invention,
formation of one or more radial projections 15 on the wall
of the end 7 of the body 1, which are preferably arranged

10 in a ring and are obtained by plastic deformation so as to

project against the outer surface of the end 11 of the body

2, engaging against it in the way represented in greater

detail in Figure 8. Said radial projections 15,

corresponding to the annular groove 14 of the end 11 of the

15 body 2, where envisaged, may be obtained by applying

localized compression on the wall of the end 7 of the body

1 with the aid of an apparatus, not illustrated, comprising

a ring of radial punches that can be displaced, with

respect to a seat for insertion of the device, between a

20 retracted position and an advanced position in which they

deform radially the wall of the end 7 by the amount
sufficient to provide the projections 15. In this way,

produced in the wall of the end 7 are displacements of

material that generate on its outer surface concave

25 impressions, corresponding to which on its outer surface
are convex projections that constitute the projections 15.

Engagement of the projections 15 against the surface

of the end 11 of the body 2 thus provides permanent and

irreversible mutual mechanical blocking between the bodies

30 1 and 2, already joined by axial forcing in the way

clarified previously, thus preventing in a safe and

reliable way any risk of an accidental separation thereof.

Said irreversible union, obtained without the need to make

holes or openings in the areas of union between the bodies

35 1 and 2, prevents 1in an equally safe way the risk of



35 unacceptable risk, in use, of accidental leakage of the medical fluids mixed within the body 1. For said
reason, the assembly between the bodies 1 and 2 envisages, according to the invention, the further step
represented in Figures 5 to 8, following upon which the bodies 1 and 2 are 5 joined together in a
permanent and substantially irreversible way. Said step envisages, according to the invention,
formation of one or more radial projections 15 on the wall of the end 7 of the body 1, which are preferably
arranged 10 in a ring and are obtained by plastic deformation so as to project against the outer surface of
the end 11 of the body 2, engaging against it in the way represented in greater detail in Figure 8. Said
radial projectior‘?scf%,dé&ff@époﬁﬁ {5 th& anAtidr Gidové 14 6Fth& Bhd CL df Hhe 5 bddy 2, where
envisaged, may'b& Bbtaifedis\e applying localized compression on the wall of the end 7 of the body 1 with
the aid of an apparatust notilustrajed, wommprising alkng of radiabpumches that cande displaced, with

wheh they deform racialy e 1Al of e ond 2 by e amoU e 6 peovide e prosoctions 16. 1
which they deform radi e wa e e.amount sufficient to provide the projections 15. In
s iy, proGUSSH 1 TS WO s GHT T & MDA orl o TAterir Tl eiata s outer
surface concavé Z8limipressiorks cBireSpnding 16 Whith Gitits otitersurfite aecanveX frojections that
constitute the peojections ¢5aims Engagement of the projections 15 against the surface of the end 11 of
the body 2 thus provides permanent and irreversible mutual mechanical blocking between the bodies 30 1
and 2, already joined by axial forcing in the way clarified previously, thus preventing in a safe and reliable
way any risk of an accidental separation thereof. Said irreversible union, obtained without the need to
make holes or openings in the areas of union between the bodies 35 1 and 2, prevents in an equally safe
way the risk of accidental leakage of medical fluids during use of the mixing device. Of course, the
details of construction and the embodiments may vary widely with respect to what has been



5 described and illustrated herein, without thereby departing from the scope of the present invention, as
defined in the ensuing claims. CLAIMS 1. A medical device, particularly for mixing medical fluids,
comprising two distinct and coaxial tubular bodies 5 (1, 2), of which a first body (1) is made of a first
plastic material and is formed with a hollow spike (3) that can be inserted in a container for medical fluid,
and a second body (2) is made of a second plastic material more elastic than the first material and has an
outlet (12) set 10 on the side opposite to said spike (3), wherein said two bodies (1, 2) have respective
open ends (7, 11) to be joined together, of which the end (11) of the second body (2) is inserted axially by
friction within the end (7) of the first body (1) and SR via a substantially 15 irreversible connection,
said device being characterized in that said substantially irreversible connection consists of radial
projections (15) engaged againstisaid efeh(ildg of the second body {2), obtained byqlastic deformation of

the wall of the end, (4 Of the firstiady; (1).follewing: upen 2Qjinssxtion, of saidand (I pfdbe second body
(2) within sa id end (7)2(E)f the Elrst Qodx (1a) fertThb %ew%:f ?CCOI‘dInng to Clalgn 1, c?aracterlzed in that
h

said radial prole ions (15) are arranged In aring e device accordong to Claim i or Claim 2, 25
characterized i trist sk Fadiaf prdjectiong f1§)oﬁ§\?€sﬂb§%n%aﬂ9 spherigBl&Grfacds.tPat4. The device

according to anyaomelsf Claises 140 3} characterized e that saidwend (B1) of twe secomdibaedy (2) is
inserted axially between said,end (7)ief thedisstdrody 304d)and aaceaxiakisbularappendage (8) defining
with said end (7) of the firgt.aody. (1) an aonular gap; (9). and5hl£‘e fevicg aceorging to,apy one of the

precedmglclalms characterized in that said hollow s ike éS% as a first aX|aI inlet assage (4) for said

medical fliid antf'a 385econdaxiaFyEssage (B) &6n ec?g § alateral acce%s%) aild

bodies (1, 2) have respective open ends (7, to be
joined together, of which the end (11) of the second body
(2) is inserted axially by friction within the end (7) of
the first body (1) and Dblocked wvia a substantially

15 irreversible connection, said device being characterized in
that said substantially irreversible connection consists of
radial projections (15) engaged against said end (11) of
the second body (2), obtained by plastic deformation of the
wall of the end (7) of the first body (1) following upon

20 insertion of said end (11) of the second body (2) within
said end (7) of the first body (1).

2. The device according to Claim 1, characterized in
that said radial projections (15) are arranged in a ring.

3. The device according to Claim 1 or Claim 2,

25 characterized in that said radial projections (15) have
substantially spherical surfaces.

4. The device according to any one of Claims 1 to 3,
characterized in that said end (11) of the second body (2)
is inserted axially between said end (7) of the first body

30 (1) and a coaxial tubular appendage (8) defining with said
end (7) of the first body (1) an annular gap (9).

5. The device according to any one of the preceding
claims, characterized in that said hollow spike (3) has a
first axial inlet passage (4) for said medical fluid and a

35 second axial passage (5) connected to a lateral access (6)



for introduction of a second medical fluid. 6. The device according to one or more of the preceding
claims, characterized in that said end (11) of the second body (2) has an annular groove (14) axially 5
corresponding to said at least one radial projection (15) of the end (7) of the first body (1). 7.A
method for assembly of a medical device, particularly for mixing medical fluids, comprising two hollow
bodies (1, 2), of which a first body (1) is made of 10 g first plastic material and is formed with a hollow
spike (3) that can be inserted in a container for fluid, and a second body (2) is made of a second plastic
material more elastic than the first material and has an outlet (12) set on the side opposite to said spike
(3), and whereif %aid 157 878 Dotfids PL, 2) Fave respietiveopen 8nds (7, 11) to be joined together, said
method comprising thé step8df asfdl ivsertivAdRF fiction dfsai@®hd @) gfeafd seéond Bdy (2) into said
end (7) of said finst bedyr(d) and ofimutualdleckingiofesaid endsEll, 73 via & sdbstantially20 irreversible

connection, said maethed beingicharacierized in that said blackingstep.is perfasmed, fallawing upon
complete ir%sertion of the egq 11) of the s c%@d E)gd%%Z) within t efgndg(é?g of said firs}li) gy (1), by
body

means of a Iocacif)z]éﬁeﬁggﬁc e?orrtnoatits)ﬁlo said end (7) of the Tirst Ef)cﬁﬁf%row es at least one

radial projectior? €15 that Bhgades Agaifist Laid TndPAdy of 'Said second body (2). 8. The method
according to Claim 7, thardcterized avithat said plastivideformatiors pravides alplurddityt ofradial
projections (15)aranged i aingo309nT he tpethediacearding to &laim & haractesized.dn that said
radial projections(19)arejormed with sybstapiially spherical SWacss ., (1) is made of
10 a first plastic material and is formed with a hollow spike
(3) that can be inserted in a container for fluid, and a
second body (2) is made of a second plastic material more
elastic than the first material and has an outlet (12) set
on the side opposite to said spike (3), and wherein said
15 two bodies (1, 2) have respective open ends (7, 11) to be
joined together, said method comprising the steps of axial
insertion by friction of said end (11) of said second body
(2) into said end (7) of said first body (1) and of mutual
blocking of said ends (11, 7) via a substantially
20 irreversible connection, said method being characterized in
that said Dblocking step is performed, following upon
complete insertion of the end (11) of the second body (2)
within the end (7) of said first body (1), by means of a
localized plastic deformation of said end (7) of the first
25 body (1) that provides at least one radial projection (15)
that engages against said end (11) of said second body (2).

8. The method according to Claim 7, characterized in
that said plastic deformation provides a plurality of
radial projections (15) arranged in a ring.

30 9. The method according to Claim 8, characterized in
that said radial projections (15) are formed with

substantially spherical surfaces.



