wo 2023/194097 A1 |0 00000 AP0 000 000 RO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 OO0 0 0 0 OO A0 0

International Bureau % (10) International Publication Number

WO 2023/194097 Al

(43) International Publication Date
12 October 2023 (12.10.2023) WIRPOIPCT

(51) International Patent Classification: (72) Inventors: BARAGETTI, Sergio, Via Valmora, 656,
A61IM 5/28 (2006.01) A61IM 5/24 (2006.01) 24030 Pontida (BG) (IT). PALEARI, Stefano; Via N.
A61IM 5/32 (2006.01) Sauro, 45, 20863 Concorezzo (MB) (IT). ARCIERI,

Emanuele Vincenzo; Via Malj Tabajani, 2, 24121 Berg-
amo (BG) (IT).

(74) Agent: MITTLER, Andrea et al.; Viale Lombardia, 20,
20131 MILANO (IT).

(21) International Application Number:
PCT/EP2023/057222

(22) International Filing Date:
21 March 2023 (21.03.2023)
(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(25) Filing Language: English

(30) Priority Data:

102022000006635 04 April 2022 (04.04.2022) IT HN. HR. HU. ID. IL. IN. IO, IR. IS, IT. JM. JO. JP. KE. KG.
(71) Applicant: UNIVERSITA' DEGLI STUDI DI BERG- KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
AMO [IT/IT]; Via Salvecchio, 19, 24129 BERGAMO (BG) MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
I7). NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,

RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,

(54) Title: MULTIPLE INJECTION SYRINGE WITH RETRACTABLE NEEDLE AND ASSISTED NEEDLE ACTUATION FOR
INJECTION AND RETURN

FIG.2

(57) Abstract: There is described a syringe (200) with a needle (3) of retractable type with assisted actuation suitable for the multiple
intravenous or intramuscular administration of fluids and for the reentry of the needle (3) in order to avoid accidental punctures, com-
prising a supporting frame (1) of hollow shape adapted to support a tube vial (2) containing the fluid to be administered, and a stem
(4) ending with a handle (41), slidingly supported by the supporting frame (1) and adapted to axially move a plunger (8) of the tube
vial (2) housed in a transparent body (21) of the tube vial (2) which also has a diaphragm (7) made of rubbery material capable of
being pierced by the needle (3). The syringe contains at least one flexural spring (90) actuated by at least one knob (92) and at least
one spring (60-63) responsible for the assisted actuation.

[Continued on next page]



WO 2023/194097 A [I110] )00 000 00RO 00 O

TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE,LR,LS, MW, MZ NA,RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

— in black and white; the international application as filed
contained color or greyscale and is available for download
Jrom PATENTSCOPE



WO 2023/194097

10

15

20

25

30

PCT/EP2023/057222

“Multiple injection syringe with retractable needle and assisted needle
actuation for injection and return.”
% ook ok ok

The present invention relates to a multiple injection syringe with
retractable needle.

More particularly, the invention relates to a multiple injection syringe
with hypodermic safety needle allowing the injection by assisted actuation,
and retracts into a container when not in use, thus preventing inadvertent
contact with the needle.

Injection syringes of the prior art have hollow needles extending
through a plastic hub. To prevent users from accidentally puncturing
themselves with the needle tip, the needle is covered by a removable cover.
Such covers frictionally engage the plastic hub and can be easily removed
once the needle is attached to a syringe cylinder. After use, the cover can be
reattached to the needle assembly, which is then separated from the syringe
cylinder and discarded. However, there is an unacceptable risk of accidental
injury resulting from contact with the needle tip. This is particularly
dangerous, as biological fluids contaminating the needle could enter the user's
bloodstream. An improved means for covering a used injection needle is
needed.

Various syringes with needles having means for protecting a syringe
needle from accidental contact with a user's fingers are known from the prior
art.

For example, patent US10661026B2 describes a safety needle device
having a housing configured to be coupled to a syringe, the housing having a
proximal end, a distal end and a housing body. A needle hub is arranged on
the proximal end of the housing and a needle cannula is fixed to the needle
hub. The device has a retractable sheath configured to move between an initial
position, a retracted position, and an extended position with respect to the

housing, in which the initial position partially exposes a distal tip of the needle
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cannula, the retracted position completely exposes the needle cannula, and the
extended position completely covers the distal tip of the needle cannula. The
safety needle device can include an activation latch, a locking latch, a cable,
and a spring element for pushing the retractable sheath to an extended state to
cover the distal end of the needle cannula upon the completion of an injection.
The safety needle device can include a slider element arranged above an
activation latch.

US-2021/0299361 describes a syringe with a protective housing for the
needle.

US-5407431 discloses a syringe with needle of retractable type with
assisted actuation suitable for multiple intravenous or intramuscular
administration of fluids and for the reentry of the needle in order to avoid
accidental punctures

Disadvantageously, the known protection solutions are complex for
experienced users to implement and use, and are expensive.

In view of the prior art, it is the object of the present invention to provide
a syringe with a retractable needle which ensures the user a safe use without
accidental interactions with the needle tip, and the assisted actuation of the
needle for multiple injections and the return thereof.

It is a further object of the present invention that the syringe has a simple
and inexpensive needle movement mechanism.

It 1s still a further object of the present invention that the coupling
between a tube vial and the needle is facilitated without risks of compromising
the integrity of the fluid contained in the tube vial.

According to the present invention, said and further objects are achieved
by a syringe as defined in claim 1.

Advantageously, at the end of the injection operations the needle is
completely inside the tube vial so as to avoid accidental punctures of the user.

The syringe allows performing multiple injections with a single tube

vial, always avoiding the accidental puncture of the user with the needle.
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The presence of the springs allows the multiple injection and assisted
actuation of the needle for the injection and return into the supporting frame.

It is essential that the tube vial is balanced in the body of the syringe,
between head and bottom, and that there is at least one flexural spring for
locking/unlocking the axial movement of the tube vial in the frame.

The features and advantages of the present invention will become
apparent from the following detailed description of a practical embodiment
thereof, shown by way of non-limiting example in the accompanying
drawings, in which:

figure 1 shows a perspective view of a syringe according to the present
invention;

figure 2 shows an axial sectional view of the syringe;

figure 3 shows an axial sectional view of a needle;

figure 4 shows an enlarged perspective view of the tip of the needle in
figure 3;

figure 5 shows an axial sectional view of the syringe in a first
configuration, in which a flexural spring is in a first position;

figure 6 shows an axial sectional view of the syringe in a second
configuration, in which the flexural spring is in a second position;

figure 7 shows an axial sectional view of the syringe in a third
configuration, in which the flexural spring is in the second position;

figure 8 shows an axial sectional view of the syringe in a fourth
configuration, in which the flexural spring is in a third position;

figure 9 shows an axial sectional view of the syringe in a fifth
configuration, in which the flexural spring is in the second position;

figure 10 shows an axial sectional view of the syringe in a sixth
configuration, in which the flexural spring is in the second position;

figure 11 shows an axial sectional view of the syringe in a seventh
configuration, in which the flexural spring is in the first position;

figure 12 shows an axial sectional view of the syringe according to a
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second embodiment.

A syringe 200 with a needle 3 of the retractable type with assisted
actuation for the injection and return of the needle 3 according to the present
invention is suitable for the multiple intravenous or intramuscular
administration of fluids. The syringe 200 comprises a hollow-shaped frame 1
adapted to support a tube vial 2 containing a fluid to be administered
intravenously or intramuscularly (figures 1-2).

The frame 1 has a cylindrical body 11 for supporting the tube vial 2 and
has a head 12 and a bottom 13 at the ends.

The head 12 comprises an end 121, adapted to support the hypodermic-
type needle 3 adapted to exit from a hole of the end 121, and a cylindrical
cavity in which two springs 60, 61, a movable perforated plate 123 and an end
sleeve 124 are at least partially housed.

The movable perforated plate 123 is interposed between the two springs
60, 61, in which the front end of the spring 61 is housed in the end sleeve 124
which is fixed to an internal front part of the head 12 below the end 121. The
movable perforated plate 123 is adapted to go to a position whereby the end
sleeve 124 abuts on a sleeve 125 placed on the perforated plate 123 on the
side of the sleeve 124, as will be clearer below.

The bottom 13 has a through hole for a stem 4 to slide, which ends with
a handle 41, and a cylindrical cavity adapted to at least partially house two
springs 62, 63 and a movable perforated plate 131 interposed between the two
springs 62, 63.

The rear end of the spring 63 is fixed to the movable perforated plate
13, while the front end of the spring 63 is adapted to abuttingly receive the
rear end of the tube vial 2, as will be clearer below. The spring 62 is interposed
between the movable perforated plate 13 and an internal rear support part of
the bottom 13 around the through hole of the bottom 13.

The body 11 is opened laterally to facilitate the assembly/disassembly

of the tube vial 2 in a cavity or barrel 50 of the body 11, and comprises two
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finger grips 5 opposite to each other.

The tube vial 2 comprises a preferably cylindrical, transparent body 21
having the front end closed by a diaphragm 7 made of rubbery material,
preferably of medical silicone material; said diaphragm 7 brings the needle 3
in fluid connection with the tube vial 2.

The rear end of the tube vial 2 is closed by a plunger 8 on the rear of
which the head of the stem 4 abuts, in which the plunger 8 slides inside the
transparent body 21. The transparent body 21 is adapted to rest on the spring
63 so as to be housed in balance in the barrel 50.

The tube vial 2 is of known type and substantially consists of the
transparent body 21, the diaphragm 7 and the plunger 8.

As seen in figures 3 and 4, the needle 3 comprises a conical end 31 cut
with a plane transverse to the longitudinal axis of the needle 3 to allow
piercing the diaphragm 7 with low pressure. The needle 3 first has a shape
match with the diaphragm 7 through a cylindrical section 32 of greater
diameter as compared to the main diameter of the needle 3, and a truncated
cone portion 33. When the entire tube vial 2 is emptied, the plunger 8 is
coupled to the rear end of the needle 3 as set out in the granted Italian patent
no. 102016000010073. The syringe 200 can have different shapes of the
needle 3, said transverse plane facilitating the piercing of the diaphragm 7.

The syringe 200 comprises a plate 9 which lies orthogonal to the axial
direction of motion of the stem 4, is preferably circular in shape, and is
perforated in the center for the passage of the needle 3.

Axial direction generally means that of motion of the stem 4 coinciding
with the longitudinal axis of the needle 3, the body 11, the tube vial 2 and
more generally the syringe 200.

The plate 9 is integral with a flexural spring 90 having the shape of a
rod extending in the axial direction.

The spring 90 is fixed to the plate 9 at a front end 93, while at a rear end
of the spring 90 it preferably has a knob 92 which allows the user to simply
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flex the spring 90 in a radial direction, i.e., transverse to the axial direction,
and in a circumferential direction with respect to the frame 1 for a
locking/unlocking function which will be clearer below. In essence, the knob
92 rotates about two axes orthogonal to the axial direction and orthogonal to
each other, around a pin defined substantially close to the fixing point of the
spring 90 to the plate 9, 1.e., at the upper end 93 of the spring 90.

The syringe 200 further comprises a support 100 for locking the spring
90.

The support 100 is integral with the body 11, has a rod shape similar to
that of the spring 90, and has a plurality of cavities 101 each shaped to engage
at least one tooth 91 of the spring 90 so as to lock the spring 90 in a desired
position inside the frame 1.

The tooth 91 is preferably positioned close to the knob 92 so as to
facilitate the coupling/uncoupling.

The operation of the syringe 200 is as follows (figures 5-11).

First, the tube vial 2 is inserted into the barrel 50 in which the needle 3
is then inserted.

The tube vial 2 is balanced between the pair of springs 60, 61 and the
pair of springs 62, 63, in which the cylindrical cavities of the head 12 and the
bottom 13 help the positioning of the tube vial 2 and the maintenance of said
balance.

In the initial position (figure 5), the needle 3 partially exits from the end
121 and the knob 92 is in a first position and is maintained in that position by
the engagement of the tooth 91 of the spring 90 with a cavity 101 of the
plurality of cavities 101.

To be able to do the injection, the user unlocks the plate 9 by acting on
the knob 92 radially inwards and in a circumferential direction so as to
disengage the tooth 91 from the cavity 101; the user then moves the spring 90
in the axial direction and then the plate 9 towards the front part of the frame

1. A compression of the springs 60, 61 by the plate 9 and an axial displacement
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towards the front of the tube vial 2 are thus determined, with consequent
piercing of the diaphragm 7 by the needle 3. The movable perforated plate
123 reaches a position whereby the end sleeve 124 abuts the sleeve 125
located on the perforated plate 123 on the side of the sleeve 124.

The user acts on the knob 92 again in the radial direction and in the
circumferential direction, but in the opposite direction with respect to before,
to lock the spring 90 with the engagement of the tooth 91 with another cavity
101 of the support 100 in a second position (figure 6).

With the spring 90 in the second position, and therefore the plate 9
locked, the user acts on the stem 4, which pushes the plunger 8, to do the
injection and inoculate a part of the fluid contained in the tube vial 2 into a
tissue (figure 7); this implies a partial emptying of the tube vial 2.

The user then acts again on the knob 92 to release the spring 90 from
the engagement of the tooth 91 in the cavity 101 of the support 100, imposing
the retraction of the tube vial 2, the spring 90, the plate 9 and the knob 92 to
a third position (figure 8), the motion being facilitated by the action of the
springs 60, 61, 62 and 63.

In the third position, the needle 3 is completely inside the frame 1, i.e.,
it does not protrude from the end 121, so as to avoid accidental punctures to
the user.

The spring can now be locked in the third position by engaging the tooth
91 with a cavity 101 of the support 100. In said third position, the syringe 200
is ready for new injections so as to completely empty the tube vial 2.

To do a new injection, the user acts on the knob 92 so as to disengage
the tooth 91 from the cavity 101 and move the knob 92, the plate 9 and the
tube vial 2 towards the front part of the frame 1 as already done for the partial
injection described above; similarly, a compression of the springs 60, 61 by
the plate 9 is determined, as well as the consequent new exit of the needle 3
from the end 121 of the head 12.

The user again locks the spring 90 and then the plate 9 in the second
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of the syringe 200 to do more injections up to the last injection and inoculate
the remaining part of fluid contained in the tube vial 2 into a tissue (figure
10); this implies emptying the tube vial and engaging the plunger 8 with the
needle 3 in a known manner as described above with reference to granted
Italian patent no. 102016000010073.

Once the tube vial 2 has been emptied, the spring 90 is returned to the
first position to allow the safe replacement of the tube vial 2 and the needle 3
(figure 11).

Advantageously, at the end of the injection, the needle 3 is completely
inside the tube vial 2 so as to avoid accidental punctures of the user.

The syringe 200 according to the present invention allows performing
multiple injections with a single tube vial 2 always avoiding the accidental
puncture of the user with the needle 3.

The presence of the springs 60-63, 90 allows the assisted actuation for
the multiple injection and the return of the needle 3 into the frame 1.

Alternative solutions involve the use of two springs 90 (figure 12), only
one of the springs 60, 61 and/or only one of the springs 62, 63.

It is possible to provide one or more springs 60-63 only in the head 12
or only in the bottom 13: in the head 12 or in the bottom without springs 60-
63, a guide is sufficient.

In essence, it is essential that the tube vial 2 is balanced in the barrel 50,
between head 12 and bottom 13, and that there is at least one flexural spring
for locking/unlocking the axial movement of the tube vial 2 in the barrel 50

of the frame 1.
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CLAIMS

1. Syringe (200) with needle (3) of retractable type with assisted
actuation suitable for multiple intravenous or intramuscular administration of
fluids and for the reentry of the needle (3) in order to avoid accidental
punctures, comprising a supporting frame (1) of hollow shape adapted to
support a tube vial (2) containing the fluid to be administered, and a stem (4)
ending with a handle (41), slidingly supported by the supporting frame (1) and
adapted to axially move a plunger (8) of the tube vial (2) housed in a
transparent body (21) of the tube vial (2) which also has a diaphragm (7) made
of rubbery material capable of being pierced by the needle (3),

wherein the supporting frame (1) has a body (11) adapted to support the
tube vial (2) in a cavity (50) of the body (11), and which has a head (12) and
a bottom (13) at the ends,

wherein the head (12) comprises an end (121) adapted to support the
needle (3) which is adapted to exit from a hole of the end (121) of the head
(12), and the bottom (13) comprises a through hole for the stem (4) to slide,

characterized in that

at least the head (12) or the bottom (13) have a cylindrical cavity in
which at least partially at least one spring (60-63) is housed,

wherein the syringe (200) further comprises

a plate (9) slidably housed in the axial direction in the body (11),
adjacent to the diaphragm (7) of the tube vial (2), lying orthogonally to the
axial direction of motion of the stem (4), and drilled in the center for the
passage of the needle (3),

at least one flexural spring (90) which extends axially and which is fixed
to the plate (9) at a front end (93), wherein the flexural spring (90) is flexible
in the radial direction and in the circumferential direction for a function for
locking/unlocking of the axial movement of the flexural spring (90),

a support (100) for axial locking of the flexural spring (90), wherein the
support (100) is integral with the body (11), extends axially in a similar way
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to the flexural spring (90) and has a plurality of cavities (101) each shaped to
engage with at least one tooth (91) of the flexural spring (90) so as to lock the
flexural spring (90) and therefore the plate (9) in a desired position inside the
supporting frame (1).

2. Syringe (200) according to claim 1, characterized in that the flexural
spring (90) is adapted to assume at least

a first locking position in which the needle (3) partially protrudes from
the end (121) of the head (12), without fluid connection in the initial
positioning phase of the tube vial (2)

a second locking position suitable for allowing the injection of a part of
the fluid contained in the tube vial (2) with partial emptying of the tube vial
(2), and

a third locking position suitable for the complete reentry of the needle
(3) inside the frame (1), and subsequently new outputs of the needle (3) from
the end (121) of the head (12) for the execution of further injections to
completely empty the tube vial (2).

3. Syringe (200) according to claim 2, characterized in that the head (12)
comprises a cylindrical cavity in which at least partially at least one front
spring (60, 61) is housed, and that the bottom (13) comprises a cylindrical
cavity adapted to at least partially house at least one rear spring (62, 63).

4. Syringe (200) according to claim 3, characterized in that the
cylindrical cavity of the head (12) is adapted to at least partially house two
front springs (60, 61), a movable perforated plate (123) and an end sleeve
(124), wherein the movable perforated plate (123) is interposed between the
two front springs (60, 61), wherein the front end of a front spring (61) is
housed in the end sleeve (124) which is fixed to an internal front part of the
head (12) under the end (121), and wherein the movable perforated plate (123)
is adapted to go into a position whereby the end sleeve (124) abuts on a sleeve
(125) placed on the movable perforated plate (123) on the side of the end
sleeve (124).
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5. Syringe (200) according to claim 3 or 4, characterized in that the
cylindrical cavity of the bottom (13) is adapted to house at least partially two
rear springs (62, 63) and a movable perforated plate (131) placed between the
two rear springs (62, 63), wherein the rear end of the first rear spring (63) is
fixed to the movable perforated plate (131), while the front end of the first
rear spring (63) is adapted to receive in support the rear end of the tube vial
(2), wherein the second rear spring (62) is interposed between the movable
perforated plate (131) and an internal rear support part of the bottom (13)
around the through hole of the bottom (13).

6. Syringe (200) according to any one of the preceding claims,
characterized in that the needle (3) comprises a conical end (31), a cylindrical
portion (32) with a diameter greater than the prevailing diameter of the needle
(3), and a truncated cone portion (33), wherein the conical end (31) is cut with
a plane transversal to the longitudinal axis of the needle (3) to allow piercing
of the diaphragm (7) with a low pressure.

7. Syringe (200) according to any one of the preceding claims,
characterized in that at a rear end the flexural spring (90) has a knob (92)
which allows the user to flex the flexural spring (90).

8. Syringe (200) according to claim 7, characterized in that at least one
tooth (91) of the flexural spring (90) is positioned in correspondence of the
knob (92).
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