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(57) Abstract: A device for the manual metering of a medical fluid, such as a hardening resin of the bone cement type, comprises a
chamber for the fluid to be metered (2, 102) with an end opening (6), a gripping handle (7, 107), a piston (10, 110) which is housed
in the chamber (2, 102) and provided with an operating member (12) for a user, and screw-type actuating means (13) arranged

in between the operating member (12) and the piston (10) so as to perform the longitudinal movement thereof and pressurise the
fluid to be metered. The screw means (13) may be modified so as to change from an operative configuration, where the piston is
fed micrometrically, to an inoperative configuration, where the piston may move freely. The screw means (13) comprise an outer
thread (14, 114) associated with the piston (10) and a female-thread element (15, 115) formed integrally on the handle (7, 107); the
handle may be deformed elastically by means of transverse compression so as to change the screw means (13) from their operative

configuration to their inoperative configuration.
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DEVICE FOR THE MANUAL METERING OF A MEDICAL FLUID,
PARTICULARLY BONE CEMENT

Technical field

The present invention relates to a device for the manual metering of a fluid for
medical applications, such as a medical product in a liquid or paste state, a bone

cement, a gypsum or a similar material.

The device according to the invention preferably has a practical application in
vertebral plastic surgery and in other medical treatments and in general in all
sectors of medicine in which it is necessary to deliver and meter in a controlled
manner a product which is in a plastic or viscous state and is prepared, as

required, for medications, operations or surgery.

Background art

Metering devices of the type indicated above are known and generally comprise a
substantially cylindrical metering chamber with an outlet opening for the fluid or
resin to be metered, a gripping handle which can be fixed to the metering
chamber, and a rod with a piston housed in the metering chamber in order to expel
the fluid through the outlet opening. The piston is located at a longitudinal end of a
rod which has at its opposite end an operating member which may be actuated

manually by a user.

In order to allow accurate metering under pressure, especially where the fluid is in
paste form or has a high viscosity, screw-type actuating means are envisaged and
essentially consist of a thread which is formed on the outer surface of the rod with
the piston and is intended to co-operate a female thread associated with the
metering chamber. By imparting a rotation to the threaded rod by means of the
operating member, the piston is made to move along the metering chamber
causing the resin to be expelled in a controlled manner.

An example of a metering device of the type mentioned above is illustrated in
1
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German application DE-A-3,443,167. A drawback of said known device consists
in the fact that, in order to fill the metering chamber in situ with the resin or bone
cement to be metered, it is necessary to rotate the threaded rod in the opposite
direction to that of delivery, which requires a certain time during which the resin

may harden at least partially, reducing its fluidity and plasticity.

In order to prevent this problem, a number of manual metering devices of the type
illustrated in European patent application EP-A-1,054,231 and French application
FR-A-2,690,332 have been proposed, in which the metering chamber is provided
with a lateral opening - which is different from the outlet opening - for the
introduction of the fluid to be metered into the chamber.

The opening for introducing the resin is connected by means of a connecting line
to a storage tank or an auxiliary syringe for introducing the fiuid, which must
necessarily be loaded beforehand in one of said auxiliary containers.

A drawback of said known former solution consists in its relative complexity and
dimensions. Moreover, the procedure of transferring the fluid into the chamber is

fairly long and elaborate and may lead to the partial hardening of said resin.

Dispensers of plastic fluids, such as gypsum or mastics, are known from US-A-
4,485,944 and US-A-5,253,589, in which it is possible to change over from
actuation of the piston with screw means to direct longitudinal actuation without

screw means.

Another device of this type, which has the specific function of performing vertebral
plastic surgery operations, is described in European patent application EP-A-
1,157,677 and comprises a piston which may be actuated either with a screw
mechanism or by means of a simple longitudinal movement without a screw
mechanism. In particular, the female thread is formed by teeth which engage with
the threaded rod in such a way as to transform the rotary movement of the
threaded rod into the translatory movement of the piston. However, by moving the

teeth away from the threaded rod, this rod may be freely moved axially so as to
2
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exert direct pressure on the bone cement. For this purpose, the teeth may slide
inside the gripping handle against the opposing action of a spring and may be
moved away from and towards the threaded rod by operating a lateral slider which

protrudes from the handle.

Owing to this configuration, after operating the slider in order to move the teeth
away from the threaded rod, the bone cement may be pressurised inside the
metering chamber, both during intake and during delivery, as occurs with a normal
syringe. At this point, after bringing the teeth towards the threaded rod by
operating the slider, it is possible to perform micrometric feeding of the piston by

rotating the operating member.

The main drawback of this known device consists in the significant constructional
complexity of the mechanism for actuating the teeth, as well as the large number
of component parts, resulting in the consequent high cost of the device as a
whole.

This significant cost makes it disadvantageous from a cost-related point of view to
use the device once only and therefore results in the need for the device to be
cleaned and sterilised in an autoclave or applying other methods every time it is
used, with the resultant need to use materials which are of high quality and/or
resistant to heat and sterilisation procedures.

Another and perhaps greater drawback consists in the fact that the lateral slider
must be moved with one finger of the hand while the other fingers grasp the
handle and this makes the operation of disengaging the teeth difficult, especially

where fluids and moisture are present in the operating area.

It is therefore possible that the doctor or surgeon, whose hands are normally
covered in blood and other body fluids, will be unable to operate the slider easily
and will be forced to ask for help or to use the other hand, in circumstances where
it is necessary to act rapidly, also because the cement hardens in just a few

minutes.
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Last but not least another drawback consists in the fact that said known device
has a slider on just one side, in particular on the left side, so as to allow the
threaded rod to be actuated with the right hand, and therefore cannot be easily

used by left-handed people.

It would be convenient to have a metering device which is more functional and can
be handled easily compared to known metering devices in all conditions of use

and by any user.

Moreover, it would be desirable to have a metering device which has a greater
constructional simplicity so as to reduce its production cost considerably. In this
way, after its initial use in conditions of maximum hygiene and safety, the metering
device could be thrown away, avoiding laborious and costly cleaning and

sterilisation operations.

Disclosure of the invention

A main object of the present invention is that of designing an improved metering
device which allows a fluid at high pressure to be metered micrometrically and to
be used like a traditional syringe and which has characteristics of high

effectiveness and ease of handling with just one hand.

A further object is that of providing a metering device having an extremely simple
structure and low cost structure so that it may be thrown away after every single

use.

Last but not least another object is that of providing a metering device which may
be made of materials which are not expensive and with components which may be
obtained easily on the market so as to make disposable use therecf convenient.

These objects, as well as others which will emerge more clearly hereinafter, are

achieved by a device for the manual delivery of a medical fluid, such as a
4
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hardening resin of the bone cement type, which comprises, according to Claim 1,
a metering chamber for the fluid with an end opening, a gripping handle, a piston
which is housed in said chamber and provided with an operating member for a
user, and screw-type actuating means arranged in between said operating
member and said piston so as to perform the longitudinal movement thereof and
pressurise the fluid to be metered, it being possible to modify said screw means so
as to change from an operative configuration, where the piston is fed
micrometrically, to an inoperative configuration, where the piston may move freely,
characterized in that said screw means comprise an outer thread associated with
said piston and a female-thread element formed integrally on said handle, said
handle being elastically deformable by means of transverse compression so as to
change said screw means from said operative configuration said inoperative

configuration.

Owing to this configuration, the device according to the invention will have an
extremely simplified structure which allows it to be changed from a configuration
for micrometric feeding to that of a simple manual syringe, with an extremely
simplified structure and an extremely low production cost so as to avoid its

repeated use.

Brief description of the drawings

Further features and advantages of the invention will be more clearly understood
from the detailed description of some preferred, but not exclusive embodiments of
a device for the manual metering of a fluid, illustrated by way of a non-limiting
example with the aid of the accompanying drawings in which:

FIG. 1 shows a general view of the delivery device during use in a vertebral
plastic surgery operation,;

FIG. 2 shows a general perspective view of a first embodiment of the device
shown in FIG. 1 in an assembled condition;

FIG. 3 shows a general perspective view of the device shown in FIG. 2 in
partial cross-section and with some parts removed in order to make its

components easier to see;
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FIG. 4 shows an exploded perspective view of the device shown in FIG. 2;

FIG. 5 shows a perspective view of a sub-assembly of the device shown in
FI1G. 2 without some components so as to illustrate more clearly functioning of the
device;

FIG. 6 shows a side view of the device shown in FIG. 2, partially cross-
sectioned along a longitudinal axial plane;

FIG. 7 shows a front view of the device shown in FIG. 2, partially cross-
sectioned along a plane indicated by the line VI-VI shown in FIG. 5;

FIG. 8 shows a general perspective view of a second embodiment of the
device shown in FIG. 1, in an assembled condition;

FIG. 9 shows a perspective view of the device shown in FIG. 8, with some
parts separated from the rest of the device.

Detailed description of some preferred embodiment

With reference to Fig. 1, a metering device according to the invention is shown,
said device being denoted in its entirety by reference number 1 and used to deliver
a fluid, for example an acrylic resin or bone cement, manually into a location which
is difficult to access, for example the inner cavity of a vertebra, by means of a thin

tube H coupled to a needle N.

The device described hereinafter is particularly suitable for performing an
orthopaedic surgery operation known as vertebral plastic surgery, for treating or
restoring the continuity of a vertebra V affected by injuries or disease. It is clear,
however, that the device may be used for other treatments and surgical or medical
operations, using fluids of varying density or viscosity, or in other technological

sectors, without thereby departing from the scope of the invention.

Figures 2-7 show a first embodiment of the device 1 which comprises a metering
chamber 2 which has a substantially cylindrical side wall 3 and is intended to
receive the hardening resin or bone cement inside it.

A longitudinal end of the side wall 3 of the chamber is open and stiffened by a
6
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radial flange 4. At the other end there is a tapered or funnel-shaped duct 5 with an
opening 6 for the passage of the resin. A needle N may be connected to the
funnel-shaped duct 5 directly or by means of the thin tube H so as to carry the
resin to the site to be treated.

Optionally, the metering chamber 2 may be formed by the body of a traditional
syringe made of plastic material, of the type which is widely available on the

market, so as to reduce the cost of the device as a whole.

A handle, denoted in its entirety by reference number 7, may be associated with
the chamber 2 by means of a suitable interface element 8. This element may be
formed by two opposite shells 8, 8" which are coupled together by means of
suitable connecting members 9 of the interlocking type or using any other

adhesive means.

Advantageously, the walls of the shells 8, 8" may be provided with projections
able to retain the handle 7 stably in the region of a bayonet-type lateral expansion
7’ associated therewith as well as the radial stiffening flange 4 of the wall 3 of the
metering chamber 2.

A piston 10 is housed inside the metering chamber 2, said piston optionally being
provided with a sealing ring 10’ and located at a longitudinal end of a rod 11
having keyed onto its opposite end a knob or other operating member 12, which
may be grasped by a user in order to facilitate the expulsion of the resin located

inside the chamber 2.

Conveniently, in order to actuate the rod 11 and expel the fluid or resin located
inside it at high pressure and in a controlled manner, screw means are envisaged,
said screw means being denoted in their entirety by reference number 13 and
comprising a helical thread 14 formed on the cylindrical surface of the rod 11 and
a female-thread element 15 which is able to engage with the thread 14 but is

locked axially and rotatably with respect to the wall 3 of the chamber 2.
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In this way, in order to perform micrometric feeding of the piston 10, with
corresponding metering of the cement or fluid to be delivered, it is sufficient to
grasp the knob 12 and make it rotate in a clockwise or anti-clockwise direction,
depending on the direction of the thread 14, thereby causing the rod 11 to move
axially and therefore the piston 10 to move inside the chamber 2 in the direction

indicated by the arrow M.

In order to allow the piston 10 to slide freely inside the chamber 2 without using
the screw means 13 and therefore speeding up the operations of filing the
chamber 2, the screw means 13 may be modified so as to change from an active
configuration to an inactive position and vice versa. In particular, the female-
thread element 15 is formed by an internally threaded cylinder portion 15" which
may be moved from an operative configuration - engaged with the thread 14 of the
threaded rod 11 in order to allow micrometric feeding of the piston 10 - to an
inoperative configuration out of contact with the rod 11.

In this way, in order to draw the resin into the chamber 2, it is sufficient to
disengage the female-thread element 15 from the thread 14 and pull the threaded

rod in the direction of the arrow T by operating the knob 12.

Moreover, in the event of excessive pressure of the resin injected into the
operating site, it is possible to reduce the pressure immediately by disengaging the
female-thread element 15 from the thread 14 and therefore allowing the piston 10

to move backwards in the chamber 2.

According to the invention, the female-thread element 15 is formed integrally on
the handle 7 in an area facing the threaded rod 11. Moreover, the handle 7 may
be deformed elastically by means of simple transverse compression in the
direction of the arrow P so as to move the female-thread element 15 into its
inoperative configuration, i.e. separated from the thread 14, in order to prevent
them from being engaged.

Preferably, the handle 7 is a substantially U-shaped unitary body with a first
8
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longitudinal end portion 16 which may be coupled to the chamber by means of the
interface element 8 and a second longitudinal end portion 17 bearing the female-

thread element 15.

Conveniently, the two longitudinal end portions 16, 17 of said U-shaped body are
substantially rigid and are joined by an elastically deformable transverse

intermediate portion 18.

In particular, the internally threaded cylindrical cylinder portion of the female-
thread element 15 may be formed on the outer side of the longitudinal arm 17 of

said substantially U-shaped body.

Even more in particular, the longitudinal arms 16, 17 are formed in such a way that
the interally threaded cylindrical portion 15 is normally in contact with the thread
14 of the rod 11 and may be moved away from said rod by bringing the
longitudinal arms 16, 17 of the knob 7 closer together transversally.

Conveniently, the corners of the longitudinal arms 16, 17 and of the transverse
arm 18 are rounded so as to allow a user to grasp the handle and compress it
easily with all the fingers of one hand, be it the left hand or the right hand, with
ease even in the presence of body fluids and moisture in the surrounding

environment.

The longitudinal arm 16 may have a bayonet-shaped free end which may be

retained by first half-shell formations 8’, 8" of the interface element 8.

In order to manufacture a device according to the invention, it is sufficient to make
its various parts out of low-cost plastic material, then assemble it and sterilise it

before it is packed.

In particular, all the components of the device may be made by means of the
injection and moulding of low-cost plastic materials, providing that they allow the

same end results to be obtained.
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Owing to the significant constructional simplicity and low manufacturing cost, it is
possible to use the device once only, avoiding the considerable costs of cleaning

and sterilising the device.

It can be observed that the particular form and structure of the handle 7 allows the
device to be gripped easily and stably and operated in a simple manner by any
user, without any risk of malfunctions or slipping, even in the critical conditions that

arise during a surgical operation.

Moreover, whenever it is necessary to reduce the feeding pressure of the resin
delivered by the device, in the event of excessive pressure in the medullar cavity
of the vertebra or the bone to be treated, it is sufficient to grip the handle 7 more
tightly with all the fingers of the hand so as to disengage the female-thread
element from the threaded rod 11 immediately, allowing the cement to flow back
towards the metering chamber 2.

in the second embodiment shown in Figures 8, 9, denoted in its entirety by
reference number 101, the same components that are also present in the first

embodiment are identified by the same reference numbers increased by 100.

This second embodiment differs from the preceding embodiment only in respect of
the interface element 108, which has the function of connecting the handle 107 to
the metering chamber 102 formed by the body 103 of a traditional syringe with a
stiffening flange 104.

The interface element 108 is essentially formed by a unitary block in the form of a
U-piece with a pair of vertical arms 108’, 108" which are provided internally with
respective lateral slits 109’, 109” able to receive and retain stably the lateral edges
of the flange 104 of the body 103.

Therefore, in order to associate the metering chamber 102 with the handle 107, it

is sufficient to couple the handle 107 to the interface element, insert the rod 111
10
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inside the wall 103 of the metering chamber 102 and couple this chamber to the
interface element 108 by inserting the flange 104 into the slits 109, 109” of the
block 108.

In this way, it is even quicker and easier to prepare the device, and, if necessary,
syringes 103’ already filled with fluids to be metered and protected in sterile
packaging may be used.

Operation of the handle for engaging and disengaging the partial female-thread
115 with/from the thread 114 is otherwise identical to that described for the device
1.

From the above, it is clear that the metering device achieves all the predefined
objects and particular attention is drawn to the ease of handling in all operating
conditions, even the most difficult conditions, such as those which occur in
moisture-affected environments, by all users, irrespective of which hand they

normally use.

The metering device according to the invention may be subject to numerous
modifications and variations, all of which fall within the inventive idea expressed in
the claims. All the details may be replaced by other technically equivalent
elements and different materials may be used according to the requirements,

without departing from the scope of the invention.

Although the subject of the invention has been described with particular reference
to the accompanying drawings, the reference numbers used in the description and
in the claims are used to facilitate understanding of the invention and do not

constitute any limitation on the protective scope claimed.

The instant application is based upon and claims priority of patent application no.
VI2002A000140, filed on 26.06.2002 in Italy, the disclosure of which is hereby

expressly incorporated here in reference thereto.

11
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CLAIMS

1. Device for the manual metering of a medical fluid, such as a hardening resin of
the bone cement type, comprising a chamber for the fluid to be metered (2, 102)
with an end opening (6), a gripping handle (7, 107), a piston (10, 110) which is
housed in said chamber (2, 102) and provided with an operating member (12) for a
user, and screw-type actuating means (13) arranged in between said operating
member (12) and said piston (10) so as to perform the longitudinal movement
thereof and pressurise the fluid to be metered, said screw means (13) being able
to be modified so as to change from an operative configuration, where the piston is
fed micrometrically, to an inoperative configuration, where the piston (10) may
move freely, characterized in that said screw means (13) comprise an outer thread
(14, 114) associated with said piston (10) and a female-thread element (15, 115)
formed integrally on said handle (7, 107), said handle being elastically deformable
by means of transverse compression so as to change said screw means (13) from

said operative configuration to said inoperative configuration.

2. Device according to claim 1, in which said female-thread element is a hollow
cylindrical portion (15) with an internal thread having a pitch corresponding to that
of said outer thread (14, 114) associated with said piston (10).

3. Device according to claim 1, in which said handle is a substantially U-shaped
unitary body with a first longitudinal end portion (16) which may be coupled to said
chamber (2) and a second longitudinal end portion (17) provided with said female-
thread element (15).

4. Device according to claim 3, in which said longitudinal end portions (16, 17) are
substantially rigid and are joined by an elastically deformable intermediate

connecting portion (18).

5. Device according to claim 2, in which said internally threaded cylindrical portion
(15) is formed on the outer side of a free end of said second longitudinal end

portion (17) of said handle (7).
12
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8. Device according to claim 4, in which the internal thread of said female-thread
element (15) is normally engaged with said outer thread (14) associated with said
piston (10) and may be moved away from this thread by means of the transverse

compression of said longitudinal end portions (16, 17).

7. Device according to claim 1, in which said chamber (2) is formed inside a
substantiaily cylindrical wall (3), said end opening (6) being formed in a tapered
portion (5) intended to be coupled to fluid transfer means, such as tubes (T) or

needles (N), and a radial stiffening flange (4) being formed at its open end.

8. Device according to claim 7, in which said cylindrical wall (3, 103) is the body of

a traditional syringe.

9. Device according to claim 1, in which said handle (7) may be coupled to said
metering chamber (2) by means of an interface element (8).

10. Device according to claim 9, in which said interface element (8) has a
substantially box-shaped form formed by a pair of opposite half-shelis (8', 8") with
mutual coupling means (9), as well as first projections able to retain an end of said
first bayonet-shaped (7’) longitudinal end portion (16) and second projections able
to retain axially said radial flange (4) of said cylindrical wall (3) of the metering
chamber (2).

11. Device according to claim 7, in which said interface element (8) has a
substantially U-shaped form with substantially vertical arms (108’, 108”) having
lateral slits (109, 109") for housing and fixing the laterai edges of the stiffening
flange of said syringe body (103).

12. Device according to one or more of the preceding claims, characterized in that
it is made of low-cost plastic materials and is placed inside sterile packaging so as

to be used once only.

13
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