-i- "Disposabl e container for centrifugi ng and
treating a fluid biological material" DESCRI PTI ON
The present invention relates to a disposable

contai ner for centrifuging and treating a fluid

bi ol ogi cal material. Mre particularly, the present
invention relates to a sterile disposable container
for centrifuging and treating blood. Recently various
techni ques for obtaining autol ogous preparations
useful in various therapeutic practices have becone
wi despread, said techniques generally having the
drawback that the |nvo ve ver | ex, operat i ons
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platelet gel for accelerating the healing of wounds and comprises the
following steps:

- collecting 40-50 mi of venous blood from the patient using a first
sterile syringe;

- transferring said blood from said first syringe to a first sterile test tube

- centrifuging said first test tube at 180 g for 20 minutes, thus obtaining
two phases: a dark bottom phase formed by red and white celis and a
light top phase formed by platelet-rich plasma;

- collecting the light top phase using a second sterile syringe;

- transferring said light top phase into a second sterile test tube;

- centrifuging said second test tube at 580 g for 20 minutes, thus
obtaining a platelet sediment and a supematant liquid formed by
platelet-poor plasma;

- collecting said supernatant liquid using a third sterile syringe;

- suspending said pellets in a portion of said supernatant liquid



-2- sufficient to obtain about 6 m of platelet

concentrate; - collecting said platelet concentrate

using a fourth sterile syringe and transferring

thereof into a sterile petri dish containing an

aqueous solution of a calciumsalt and batroxobin;

i ght shaking the dish for about 30 seconds; - '

collecting the platelet gel thus forned. It is an

obj ect of the present inventipg_to provi de a

di sposabl e contai ner which enabl es the abovenenti oned

dr awbacks to be overcone. In particular, the present
cont ai ner

i nventiop proposes providing, a disposable
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provided with an open top end and a closed bottom end, characterized
in that said top end is provided with a lid having:

a) a first opening passed through by a first cannula which can be
connected operationally to the external environment in order to
control the entry and exit of air in conjunction with the transfer of a
fluid biological material into or from said container;

b) a second opening passed through by a second cannula which can
be accessed by a hollow needle in order to transfer a fluid biclogical
material into or from said container through said hollow needle;

c) a third opening passed through by a third cannula operationally
connected to an attachment able to receive and accommodate one
end of a syringe in order to transfer a fluid biological material into or
from said container through said third cannula; and

d) the top end of said first cannula is provided with a removable



d) the top end of said first cannula is provided with
a renovabl e -3- stopper for perform ng said control of
entry and exit of air in conjunction with the
transfer of a fluid biological material into or from
said container. Preferably, said top end and said

st opper are both threaded so as to allow screw ng or
unscrewi ng of said stopper into/fromsaid top end of
said first cannula. |In another_enbodi nent the top end
of said first cannula is shapéﬁ'so as to receive and
accommodate one end of a syringe in order to transfer
a fluid biological material into or fromsaid
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In a more greatly preferred embodiment, said first cannula is
operationally connected to means, such as filtering means for example,
which ensure the sterility of the air entering into said container.
Advantageously, said second cannula can be accessed by said
hollow needle through a pierceable membrane. Preferably, said
pierceable membrane consists of an elastomeric polymer material.
In a preferred embodiment, said hollow needle is provided with a
connector able to receive and accommodate one end of a syringe.
Even more preferably said end of said syringe is provided with an
adaptor also provided with a pierceable membrane of elastomeric
polymer material.
Typically, said connector is provided centrally with a rigid straight
duct which is preferably metallic and covered with a flexible and
pierceable tubular sheath, preferably also consisting of an elastomeric



duct which is preferably netallic and covered with a
flexi ble and pierceable tubular sheath, preferably

al so consisting of an el astomeric -4- polyner

material. During use, when said syringe provided with
said adaptor is inserted into said connector, said
rigid straight duct will pierce both the nenbrane of
the adaptor and its tubular sheath, thus formng a
fluid connection between the iyringe and the hol | ow
needl e. Typical exanples of sard adaptor and said
connector are those used in the devices MnovetteTM
manuf actured by the conpany Sarstedt AG & Co in
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cannula are provided may be formed in a manner identical to or
different from each other.
Preferably, the length of said hollow needle is the same as or less
than the height of said container.
In a preferred embodiment the length of said third cannula is at least
equal to the height of said container.
Typically, the shape of the container according to the present
invention is substantially cylindrical.

Advantageously, the shape of said bottom end of said container is
substantially tapered and is, for example, substantially conical,
frustoconical or hemispherical.

In a preferred embodiment, the disposable container according to
the present invention is provided with a base which allows it to remain
in an erect position without any need for a support such as, for

example, a test-tube holder. Advantageously, said base is formed by



the present invention is provided with a base which
allows it toremain in an erect position wthout any
need for a support such as, for exanple, a test-tube
hol der. Advant ageously, said base is forned by an
extensi on of the substantially circular wall of the

sai d contai ner which extends around said bottom end.
Typically, said Iid of the container according to the
present invention is rem)vabl_g._ Even nore preferably,
it my be screwed onto the top™ end of container
according to the present invention. Advantageously,
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Figure 2 shows a view, fromthe bottom of the |lid of
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Figure 3 shows a syringe which may be used in accordance with the
preseht invention;

Figure 4 shows a variant of the container according to Figure 1, in
which the identical constructional elements have been indicated by the
same reference numbers,

As shown in Figures 1 and 2, in a first embodiment thereof, the
container (1) of the present invention is cylindrical and graduated.
Moreover, it is provided with a removable lid (2) through which three
holes (3, 7, 11) pass.

The first hole (3) houses a first cannula (4) which is operationally
connected to a seat (5) able to receive and accommodate one end (19)
of a syringe (18) and/or an adaptor (23) fitted onto one end (19) of a
syringe (18). A tap (6) is arranged between said seat (5) and said first
cannula (4). Moreover, the seat (5) is provided with a removable lid



of a syringe (18) and/or an adaptor (23) fitted onto
one end (19) of a syringe (18). Atap (6) is arranged
bet ween said seat (5) and said first cannula (4).

Mor eover, the seat (5) is provided with a renovable
lid -6- (20). The second hole (7) houses a second
cannula (8) which is separated fromthe outside by a
pi erceabl e nmenbrane (10). A hollow needle (9) is able
to pierce said nenbrane (10) q@d penetrate into the
container (1) through said cannula (8). Mreover, the
top end of said hollow needle (9) is provided mith a
conne r (21) provided centrally with a rigid
stralg%ﬁ duct (14) covered with a flexible and
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In this embodiment the attachment (22) has the same structure as -
the connector (21).

In turn, the bottom portion of the third cannula (12) extends as far as
the bottom of the container (1). The bottom end (16) of the container
(1) has a frustoconical shape.

The container (1) is provided with a substantially circular shaped
base which is formed by an extension (15) of the circular wall of the
container (1) which extends around thé bottom end (16) of the said
container (1).

Figure 4 shows a second embodiment of the sterile disposable
container (10) of the present invention.

The second embodiment differs from that shown in Figures 1 and 2
in that it does not have the extension (15) of the circular wall of the



Fi gure 4 shows a second enbodi nent of the sterile

di sposabl e container (10) .of the present invention.
The second enbodi ment differs fromthat shown in
Figures 1 and 2 in that it does not have the
extension (15) of the circular wall of the -7-
container (1). Mreover, it is not envisaged that the
top end (24) of its first cannula (4) is able to
recei ve and accommodat e one end (19) of a syringe
(18). It is also not envisaged arranging a tap (6)
between said top end (24) and said first cannula (4).
In this seco enbodi nent, control of entry and exit
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seat said second cannula (8) through said pierceable membrane (10).

By way of example, the implementation of the method of PCT
application WO 01/043787 using the sterile disposable container (1) of
Figures 1-2 will now be described.

40-50 ml of venous blood are collected from a patient using a first
sterile syringe provided with a needle.

A sterile container (1) is provided ahd, after removing the needle of
said first syringe and the removable lid (20) which protects the seat (5),
the end (19) of said first syringe (18) is sealingly inserted into the seat
(6). Alternatively, said seat (5) may be shaped so as to sealingly mate
with an adaptor (23) fitted onto the end (19) of said first syringe (18).
Then the tap (6) is opened and, pressing the plunger of said first
syringe downwards, the venous blood is transferred into the container
(1) under sterile conditions through said first cannula.



(5). Alternatively, said seat (5 may be shaped so as
to sealingly mate wth an adaptor (23) fitted onto
the end (19) of said first syringe (18). Then the tap
(6) is opened and, pressing the plunger of said first
syringe downwards, the venous blood is transferred
into the container (1) under sterile conditions
through said first cannula. -8- After transferring al
the blood fromsaid first syrlgge into the container
(1) under sterile conditions he tap (6) is closed.
The <container (1) is placed in a centrifuge (not

shown) and it is centrifuged at a prechosen speed and
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(4), vgbgrre of air such as to conpensate for the

vol ums g dar k phase drawn off through
‘Then, said plunger is raised so as to draw off slowly from the bottom

of said container (1), through said third cannula (12), said dark bottom
phase consisting of red and white cells. When drawing-off has been
completed, said second syringe is removed from the attachment (22).
During said drawing-off operation said tap (6) may be opened so as to
allow the entry, through said first cannula (4), of a volume of air such as
to compensate for the volume of said dark phase drawn off through
said third cannula (12).

The container (1) is again placed inside a centrifuge (not shown) and
is centrifuged at a prechosen speed and for a prechosen duration so as
to obtain two phases: a sediment of platelets and a supermatant liquid
consisting of platelet-poor plasma. Advantageously, the centrifuge is
operated at 580 g for 20 minutes.



said third cannula (12). The container (1) is again
pl aced inside a centrifuge (not shown) and is
centrifuged at a prechosen speed and for a prechosen
duration so as to obtain two phases: a sedi nent of
platelets and a supernatant |iquid consisting of

pl at el et - poor plasma. Advant ageously, the centrifuge
is operated at 580 g for 20 mnutes. -9- A sterile
adaptor (23) is then fitted onto the end (19) of a
third sterile syringe. The adaptor (23) is provided
Wi th a pierceable nenbrane (10') The third syringe
(18) provided with an adaptor (23) with the plunger
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sai d Dofiha¥f of platelets and a proportion of the supematant liquid
consisting of platelet-poor plasma. Moreover, during said drawing-off
operation, said tap (6) may be opened in order to allow the entry,
through said cannula (4), of a volume of air such as to compensate for
the volume of said supernatant liquid drawn off through said hollow
needle (9).

A fourth sterile syringe (18) is envisaged, being provided with- its own
adaptor (28) and its own hollow needle (9) provided with its own
connector (21). The hollow needle (9) of said fourth sterile syringe (18)
is inserted into said container (1) through said pierceable membrane
(10) and said second cannula (8) so as to inject into the container (1) a

known activating solution consisting of an aqueous solution of a



needle (9). Afourth sterile syringe (18) is

envi saged, being provided with its own adaptor (23)
and its own hollow needle (9) provided with its own
connector (21). The hollow needle (9) of said fourth
sterile syringe (18) is inserted into said container
(1) through said pierceable nenbrane (10) and said
second cannula (8) so as to inject into the container
(1) a known activating squtng consi sting of an
aqueous solution of a -10- suitdble enzyme and an
organic or inorganic salt of calcium Typica
exanpl es of suitable enzynes are thronbin, batroxobin

and f PYifabie enzikms and ap LadANIGer IBPragictsal of calgiumuaypical
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cont aj_ner cﬁ%”]&? stirred slowy for ‘about 30 seconds.
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centri fE\%‘nntﬂo@’éﬁj{h%rpréégrﬂtdeg&iption is described in particular with
regard to the preparation of an autologous platelet gel of the type
described in the PCT application WO 01/043 787, the person skilled in
the art will appreciate that the sterile disposable container according to
the present invention is suitable for implementing many other methods
which involve various operations of centrifuging and/or treating
biological fluids in a sterile environment.



-biological fluids in a sterile environnent. 0 11
CLAIMS 1. A disposable container (1) for centrifuging
and treating a fluid biological material, said
container (1) being provided with an open top end and
a closed bottomend (16), characterized in that said
top endis provided with a renovable |id (2) having:
a) a first opening (3) passed Lqﬁqygh by a first
cannula (4) which can be connected operationally to
the external environnment in order to control the
entry and exit of air in conjunction with the

transfer of a fluid biol ogi caCLAl& ial into or from
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shaped sosaEd hollow ceiedee (9)d accommdat e one end (19)
o o) B3 el AR RR b RO 380
operationally connected to an attachment (22) able to receive
and accommodate one end of a syringe (18) in order to frahsfer , B
" afluid biological material into or from said container (1) through -
said third cannula (12) whose length is at least equal to the _
‘ helght of said contamer(1) and ,

d) the top end (5, 24) of said first cannula (4) is provided with a
removable stopper (20, 25) for controlling the entry. and exit of air
in conjunction with the transfer of a fluid bi_ologiéal material into
or from said container. '

2. A container (1) according to Claim 1, characterized in that said top
end (5) of said‘fi(st cannula (4) is shaped so as to receive and
accommodate one end (19) of a syringe (18) or an adaptor (23)
fitted onto said end (19) of said syringe (18) in br_der to transfer a
fluid biological material into or from said container (1) through said
first cannula (4).

3. A container (1) according to Claim 2, characterized in that a tap (6)
is arranged between said top end (5) and said first cannula (4).



fluid biological material into or fromsaid container
(1) through said first cannula (4). 3. A container
(1) according to Caim?2, characterized in that a tap
(6) is arranged between said top end (5) and said
first cannula (4). -12- 4. A container (1) according
to any one of the preceding-clains, characterized in
that said second cannula (8) can be accessed by said
hol | ow needl e (9) through a pigyceable nmenbrane (10).
5. A container (1) according to Caim4, characterized
in that said hollow needle (9) is provided with a
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9. A container (1) according to any one of the preceding claims,
characterized in that the length of said hollow needle (9) is the
same as or less than the height (H) of said container (1).

10. A container (1) according to any one of the preceding claims,
characterized in that the length of said third cannula (12) is at least
equal to the height (H) of said container (1).

11. A container (1) according to any one of the preceding claims,
characterized in that the shape of said container (1) is substantially
cylindrical.

12. A container (1) according to any.one of the preceding claims,
characterized in that the shape of said bottom end (16) of said
container (1) is substantially tapered.

13. A container (1) according to the preceding Claim 12, characterized
in that the shape of said bottom end (16) of said container (1) is



12. A container (1) according to any one of the
preceding clainms, characterized in that the shape of
said bottomend (16) of said container (1) is
substantially tapered. 13. A container (1) according
to the preceding Caim 12, characterized in that the
shape of said bottomend (16) of said container (1) is
-13- substantially conical. 14. A container (1)
according to daim12, charactgyized in that the

shape of said bottom end (16) of said container (1) is
substantially frustoconical. 15. A container (1)
accordin receding Claim 12, characterized in
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end (16) of the said container (1).

17. A container (1) according to any one of the preceding claims,
characterized in that said lid (2) is removable.

18. A container (1) according to any one of the preceding claims,
characterized in that said lid (2) may be screwed onto the top end
of said container (1).

19. A container (1) according to any one of the preceding claims,
characterized in that it is graduated.



