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ABSTRACT

A syringe includes a body for receiving a medicament and a plunger movably connected to
the syringe body. The plunger is moved with respect to the syringe body to draw in and
dispense the medicament. A plurality of dose setting indicators are disposed on the plunger.
The plunger is rotated outwardly from the syringe body to draw medicament into the
syringe body. The plunger can be pushed or rotated into the syringe body to dispense the

medicament.
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ADJUSTABLE DOSE SETTING PLUNGER FOR SYRINGE

Field of the Invention

[0002] The present invention relates generaily to a syringe having an adjustable dose
setting plunger to selectively control dosage. More particularly, the present invention
relates to a plunger that is rotated to draw the desired dose of a liquid medicament into

a syringe. Still more particularly, the present invention relates to a syringe plunger
having dose settings indicated on the plunger to facilitate drawing the desired dose

into the syringe.

Rackground of the Invention

[0003] Users of existing syringes generally must visually measure the medication
level being drawn from a container into the syringe using scale markings while the
dose is being drawn. The plunger is drawn axially and rearwardly through a
cylindrical tube, or barrel, of the syringe to create suction within the barrel to draw
liquid medication from a container into the syringe. The axial distance the plunger
moves rearwardly determines the volume of the medication drawn into the syringe.
The medication is then dispensed by moving the plunger forward through the barrel.
The scale markings on the barrel facilitate the user drawing the desired dosage.
[0004] The amount of dose is determined by the volume of liquid medication drawn
into the syringe, and the scalc markings run perpendicularly to the longitudinal axis of
the syringe. The scale markings and graduation lines are typically closely spaced.

Thus, the scale markings can be difficult to read, making drawing an accurate dose
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difficult. Accordingly, a need exists for a syringe in which the dose setting is easily
viewable and determinable.

[0005] Furthermore, a precise dose requires the piston to be moved a small distance.
The break-away (static friction) required to begin plunger movement is greater than
the glide-force (dynamic friction) required once the plunger has begun moving. Thus,
it is easy for a user to over-shoot a desired dose setting when prccisc movement is
required, which often results in the user repeatedly moving the plunger above and
below the desired dose setting. Accordingly, a need exists for a syringe in which the
desired dosage is easily obtainable.

[00086] The user ultimately determines the amount of liquid medication drawn into the
syringe. Thus, when the user is not being careful, too little or too much medication
can be drawn into the syringe. Accordingly, a need exists for a syringe in which an

accurate dose is easily drawn into the syringe.

Summary of the Invention

[0007] [n accordance with an aspect of the present invention, a syringe is provided
with an adjustable dose setting plunger to control dosage.

[0008] In accordance with another aspect of the present invention, a syringe has a
plunger that is rotated with respect to the syringe body to draw in a dose of a liquid
medicament.

[0009] in accordance with yet another aspect of the present invention, a syringe has
dose setting indicators disposed on the plunger to facilitate drawing in an accurate
dose.

[0010] Several advantages are achieved by eliminating the need for scale marking on
the syringe. The syringe barrel can be shorter and wider, thereby allowing the overall
length of the syringe to be shortened. Only the selected dose setting number can be
made visible to the user, thereby providing an easy-to-use syringe. The dose setting
number may be oriented along the axis of the syringe, thereby providing easier and

improved viewing of the dose setting.
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[0011]}1n accordance with an aspect of the present invention, a syringe includes a
body for receiving a liquid medicament and a plunger rotatably movable with respect
to the body to set a dose and draw the liquid medicament into the body.

[0012] In accordance with another aspect of the present invention, a syringe includes
a body for receiving a liquid medicament, a flange assembly fixedly disposed in the
body and a plunger movably connected to the flange asscmbly. The flange assembly
includes a flange, a wall extending downwardly from the flange and a bore extending
through the flange assembly. The plunger is moved with respect to the flange
assembly to draw in and dispense the liquid medicament. A plurality of dose setting
indicators are disposed on the plunger.

[0013] In accordance with another aspect of the present invention, a method of
operating a syringe includcs rotating a plunger outwardly from a syringe body to set a
dose and draw medicament into the syringe. Rotation of the plunger is stopped when
a desired dose setting is obtained.

[0014] Objects, advantages, and salient features of the invention will become
apparent from the following detailed description, which, taken in conjunction with the
annexed drawings, discloses exemplary embodiments of the invention.

[0015] As used in this application, the terms “front,” “rear,” “upper,” “lower,”
“upwardly,” “downwardly,” and other orientational descriptors are intended to
facilitate the description of the exemplary embodiments of the present invention, and

are not intended to limit the structure thereof to any particular position or orientation.

Brief Description of the Drawings

[0016] The above benefits and other advantages of the various embodiments of the
present invention will be more apparent from the following detailed description of
exemplary embodiments of the present invention and from the accompanying drawing
figures, in which:

[0017]FIG. 1 is a perspective view of a syringe in accordance with an exemplary

embodiment of the present invention;

(V%)
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[0018] FIG. 2 is a front elevational view in cross section of a syringe body of the
syringe of FIG. 1;

[0019]FIG. 3 is a top plan view of the syringe body of FIG. 2;

[0020] FIG. 4 is a front elevational view of a plunger of the syringe of FIG. I;
[0021] FIG. 5 is a side elevational view of one of the two flange members of the
syringe o FIG. 1;

[0022] FIG. 6 is a front elevational view of the flange member of FIG. 5; and
[0023] FIG. 7 is a top plan view of the flange member of FIG. 5.

[0024] Throughout the drawings, like reference numbers will be understood to refer

to like parts, components and structures.

Detailed Description of Exemplary Embodiments

[0025] In an exemplary embodiment of the present invention, as shown in FIGS. 1 —
7, a syringe 111 includes a syringe body 121, a flange assembly 141 disposcd in the
sytinge body, and a plunger 161 movably received by the flange assembly. All of
these components are preferably made of suitable plastic material(s).

[0026] The syringe body 121 has a first part 123 having a first diameter and a second
part 125 having a second diameter, as shown in FIGS. 1 and 2. Preferably, the first
diameter of the first part 123 is larger than the second diameter of the second part 125.
The second part 123 receives medication drawn in by the syringe. The first part 123
preferably has a larger diameter to allow space for the dose setting indicators. The
syringe has a first end 127 and a second end 128. Preferably, the syringe body 121 is
transparent such that a user can view the medication in the second part 125 and the
dose setting indicator 166 displayed in the window 151 of the first part 123, as shown
in FIG. 1. The syringe body 121 is preferably unitarily formed as a single piece as
shown in FIG. 2.

[0027] The plunger 161 includes a dose knob 167, a sealing portion 171 and a dose
setting portion 169 connected therebetween, as shown in FIG. 4. The dose knob 167
is disposed at a first end 163 of the plunger 161. The dose knob 167 is larger than the

bore in the flange assembly 141 to prevent the dose knob from entering the bore. The
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sealing portion 171 has a first seal member 173 and a second seal member 175. The
second seal member 175 is disposed at a second end 165 of the plunger 161. The first
seal member 173 maintains sterility of the first portion 123 of the syringe body 121,
as shown in FIG. I. The second seal member 175 provides the suction to draw
medication from a container into the syringe 111. When the plunger 161 is in a first
position, as shown in FIG. 1, the second seal member 175 abuts the lower end of the
second part 125 of the syringe body [21. As the plunger 161 is rotated out of the
syringe hody 121, the second seal member 175 moves away from the second end 128
of the syringe body 121, thereby creating a suction to draw medication into the second
part 125 of the syringe body 121.

[0028] An outer surface 170 of the dose setting portion 169 of the plunger 161 has
threads 168 disposed thereon that engage the corresponding threads 148 of the flange
assembly 141. A plurality of dose setting indicators 166 are printed on the outer
surface 170 of the dose setting portion 169 of the plunger 161. The dose setting
indicators 166 correspond to the position of the plunger 161, and thus, the dose
setting, Preferably, the dose setting indicators 166 are numeric values corresponding
to the number of units of medication drawn into the syringe 111. The dose setting
indicators 169 are preferably disposed on top of the threads 168, as shown in FIG. 4.
Rib and detent means may be included on the outer surface 170 of the plunger 161
and the inner surface 146 of the flange assembly 141 to facilitate sclection of dosc
increments consistent with the increments and integers provided on the plunger 161.
The dose setting indicator 166 may be digitally displayed in the window 151, thereby
providing an easy to read output for the user.

[0029] The fange assembly 141 preferably includes first and second flange members
143 and 145, as shown in FIG. 1. Preterably, the first and second flange members
143 and 145 are substantially mirror opposites. As shown in FIGS. 5 - 7, each flange
member is substantially semi-circular, as shown in FIG. 7. The flange member 143
has a handle 147 disposed at an upper end 153 to limit insertion of the flange member
into the syringe body 121. A wall 149 extends downwardly from the handle 147. An

inner surface 146 of the wall 149 has threads, as shown in FIG. 6, to engage
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corresponding threads of the plunger 161. The wall 149 of the flange member 143
has a cutout 144, as shown in FIG. 5, that is disposed proximal a cutout 150 in the
second flange member 145 to form a window 151, as shown in FIG. 1. The flange
assembly 141 is immovably disposed in the first part 123 of the syringe body 121, as
shown in FIG. 1. Preferably, the flange assembly 141 is a press fit or an interference
fit within the first part 123 of the syringe body 121. The inner surfaces 146 of the
walls 149 of the flange members 143 and 145 form a bore through the flange
assembly 141 when the first and second flange members are disposed in the syringe
body 121. Alternatively, the flange assembly 141 can be unitarily formed.
Alternatively, the thrcads can be formed on an inner surface of the syringe body 121
such that the flange assembly 141 is not required.

[0030] A needle 181 is connected to the syringe body 121 at the second end 128
thereof. Preferably, the needle 181 is integrally attached to the syringe body 121.
Medication is drawn from a container through the needle 181 into the second part 125
of the syringe body 121 and dispensed from the syringe body through the needle, such
as into an injection site. The syringe 111 is preferably intended for a single use and is
properly disposed of after an injection. A shield 183 may be disposed over the needle
181 and abutting the first end 128 of the syringe body 121 to prevent accidental
needle sticks. The exemplary embodiments of the present invention are applicable to
any type of syringe, such as an insulin syringe or other type of syringe. The needle
181 may be omitted or may be made removable by means of a Luer connector or the
like, to allow the syringe to be used with a port or IV line,

[0031] The syringe 111 has a window 151 through which the dose setting is
displayed, preferably in large numbers that are easy for a user to see, learn and use.
As the user dials in the desired dose, the medicine is drawn into the syringe body 121
by the suction created by rotating the plunger 161 out of the syringe body.

[0032] To perform an injection, the desired dose to be injected is dialed in with the
dose knob 167. Initially, the first seal member 173 engages the lower end of the first
part, or portion, 123 of the syringe body 121, the second seal member 175 engages the
lower end of the second part, or portion, 125 of the syringe body. and the dose setting
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indicator 166 in the window 151 indicates that no medication has been drawn into the
syringe body (i.e., the dose setting indicator “0” is shown). The needle 181 is inserted
in a container, such as an insulin container, in which the medication to be delivered is
stored. The dose knob 167 is rotated out of the syringe body 121, as indicated by the
arrow, thereby axially moving the dose setting portion 169 of the plunger 161 out of
the syringe body 121. As the dose knob 167 moves out of the syringe body 121. the
second seal member 175 moves rearwardly, thereby drawing medication into the
second part 125 of the syringe body 121. When the dose indicator 166 corresponding
to the desired dose setting appears in the window |31, the desired dose has been
drawn into the second portion 125 of the syringe body 121 and the plunger 161 isin a
second position. The larger the dose to be delivered, the further the plunger 161
moves out of the syringe body 121, and, accordingly, the farther from the second end
128 of the syringe body 121 the second seal member 175 moves. Rib and detent
means facilitale movement between the dose setting indicators 166. A rib disposed on
one of the plunger 161 or flange assembly 141 engages detents disposed on the other
of the plunger or flange assembly to facilitate movement between dose setting
indicators. Engagement between the threads 168 of the plunger 161 and the threads
148 of the flange assembly 141 facilitate rotation of the plunger out of the syringe
body 121.

[0033] To inject the drawn dose, the plunger 161 is pushed back into the syringe body
121 from the second position untii the first and second seal members 173 and 175
return to the first positions, as shown in FIG. 1. In the first position, the first seal
member 173 abuts the lower end of the first part 123 of the syringe body 121 and the
second seal member 175 abuts the lower end of the second part 125 of the syringe
body 121, thereby preventing further inward movement of the plunger 161. The
injection is accomplished by axial or linear movement of the plunger 161, i.c.. the
plunger is not rotated back to the first position. Such axial movement is possible
because of the saw-tooth thread profile on the plunger 161 and the plunger threads
being thin and somewhat flexible, thereby allowing the required thread deflection to

permit disengagement from the flange assembly threads 148, thereby allowing axial
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ratcheting movement of the plunger 16| with respect to the flange assembly 141 and
the syringe body 121. Visual indication of the medication having been injected is
provided by the clear plastic material of the second part 125 of the syringe body 121,
i.e., the user can see that the second part 125 has been emptied of medication.
Alternatively, the plunger 161 can rotate back to the first position.

[0084] In accordance with excmplary embodiments of the present invention, a syringe
is provided that is simple to use and ensures that the correct dose has been drawn up
and delivered. Additionally, a mechanical advantage is provided by the thread
engagement between the plunger 161 and the flange assembly 141, thereby requiring
a lower start-up force from the user.

[0035] The pitch of the threads can be changed to meet specific patient needs.
Changing the thread pitch controls the maximum delivery capacity of the syringe 111
and the selectable increments within that capacity. For example, a syringe having a
100 unit capacity and a 2 unit increment can be manufactured with the same
manufacturing equipment as a syringe having a 25 unit capacity and a 2 unit
increment. Accordingly, a high degree of interchangeability of syringe components is
provided in accordance with exemplary embodiments of the present invention.
Moreover, a high degree of accuracy is obtainable with a syringe in accordance with
exemplary embodiments of the present invention, such as a syringe being adjustable
by Y2 unit increments, that is difficult to accomplish with existing syringes.

[0036] Furthermore, a syringe in accordance with exemplary embodiments of the
present invention benefits from a low-cost design compatible with high-volume
manufacturing techniques. The syringe has the same number of components as the
existing syringes. Accordingly, product costs for the syringe are substantially
equivalent to costs associated with manufacturing existing syringes. Additionally, by
increasing the accuracy and ease with which the proper dosage is drawn by the
syringe, medication costs are reduced.

[0037] The foregoing embodiments and advantages are merely exemplary and are not
to be construed as limiting the scope of the present invention. The description of

exemplary embodiments of the present invention is intended to be illustrative, and not
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to limit the scope of the present invention. Various modifications, alternatives and
variations will be apparent to those of ordinary skill in the art, and are intended to fall
within the scope of the invention as defined by the appended claims and their

equivalents,
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Claims
1. A method of operating a syringe, comprising the steps of:

rotating a plunger with respect to a syringe body to set a dose of medicament and causing
the dose of said medicament to be drawn into the syringe body, the plunger including a thread
disposed on a surface of said plunger and in rotational engagement with at least a portion of the

syringe body;
stopping rotation of the plunger when the desired dose setting matches; and

moving the plunger axially by only linear movement with respect to the syringe body to
dispense the medicament, the thread axially deflecting with respect to the syringe body when the
plunger is moved axially with respect to the syringe body to dispense the medicament from the

syringe body.

2. The method of claim 1, wherein:

said plunger comprises a first portion rotatably movable with respect to said syringe body
to selectively set said dose of said medicament and a second portion axially movable in a first
direction with respect to said syringe body to selectively draw said medicament into said syringe

body according to said dose;

the thread is disposed on a surface of said first portion of said plunger and in said
rotational engagement with at least a first portion of said syringe body, said thread axially
deflecting with respect to said first portion of said syringe body when said plunger is pushed
axially with respect to said syringe body in a second direction to dispense said medicament from

said syringe body;

a plurality of numerical indicators are helically arranged along an outer circumferential

surface of said plunger; and

a flange assembly comprises first and second flange members, said first and second
flange members being symmetrical, said first and second flange members each including a
cutout, and the two cutouts joining together to form a window that displays at least one of said

plurality of numerical indicators.
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3. The method of claim 2, wherein at least a portion of an interior surface of said syringe
body comprises said first portion of said syringe body, and said thread has a saw tooth profile to
facilitate rotation of said plunger with respect to said syringe body to set said dose and axial

movement of said plunger with respect to said syringe body to dispense said set dose.

4. The method of claim 2, wherein said moving the plunger axially comprises pushing
said plunger axially into said syringe body to selectively dispense said medicament from said

syringe body.

5. The method of claim 2, wherein said moving the plunger axially comprises pushing at
least first said portion of said plunger axially into said syringe body in said second direction to
selectively dispense an amount of said medicament drawn into said syringe body based on said

rotation.

6. The method of claim 1, further comprising connecting a needle to said syringe body to

facilitate at least one of drawing in and dispensing of said medicament.

7. The method of claim 2, wherein said medicament is drawn into said syringe body as

said first portion of said plunger is being rotated to set said dose.
8. The method of claim 2, wherein said first direction is opposite to said second direction.
9. The method of claim 2, wherein said first portion of said syringe body comprises a

threaded nut assembly, and said thread comprises a profile matching a pitch of said threaded nut

assembly.

10. The method of claim 2, wherein said plurality of numerical indicators is disposed

along said thread.

11. The method of claim 2, wherein the first and second flange members include inner
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threads that engage the threads on the plunger.

12. The method of claim 1, wherein:

a flange assembly comprises a flange, a wall extending from said flange into said syringe
body, a bore extending through said flange assembly and first and second flange members, said

first and second flange members being symmetrical,

said plunger is rotatably movable with respect to said bore of said flange assembly to
selectively set said dose of said medicament and axially movable with respect to said syringe

body to selectively draw in or dispense said medicament according to said dose;

said bore of said flange assembly and said plunger have corresponding threaded portions
to facilitate rotating said plunger with respect to said flange assembly to draw said dose of said

medicament into said syringe body;

said threaded portion of said plunger axially deflects with respect to said threaded portion
of said bore of said flange assembly when said plunger is pushed axially through said flange

assembly to dispense said medicament from said syringe body; and

a plurality of numerical indicators are helically arranged along an outer circumferential
surface of said threaded portion of said plunger, said first and second flange members each
including a cutout, and the two cutouts join together to form a window that displays at least one

of said plurality of numerical indicators.
13. The method of claim 12, wherein said syringe body has a first portion having a first

diameter and a second portion having a second diameter, said first diameter being larger than

said second diameter.

14. The method of claim 13, wherein the medicament is received in said second portion

of said syringe body.

15. The method of claim 12, further comprising connecting a needle to said syringe body

to facilitate at least one of drawing in and dispensing of said medicament.
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16. The method of claim 15, further comprising connecting a shield to said syringe body

to cover said needle.

17. The method of claim 13, wherein said plunger is movable between first and second
positions, when said plunger is in said first position first and second seal members of said
plunger are disposed in said second portion of said syringe body, and when said plunger is in
said second position said first seal member is in said second portion and said second seal

member is in said first portion of said syringe body.

18. The method of claim 12, wherein said medicament is drawn into said syringe body

with said plunger being configured for continuous rotation to set said dose.
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