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/SYRI NGE FOR DI SPENSI NG MULTI PLE DOSAGES BACKGROUND COF THE | NVENTI ON The
present invention relates generally to syringes for admnistering |liquid
and sem -liquid (e.g. pastes) conpositions and preparations such as nedi-
ci nes, pharmaceuticals and the like. The invention is 5 nor e

partlcul arly-directed to syri nges adapted to di scharge material in a
plurality of separate succes- sive, preselected dosages which may vary in
quantity fromeach other, or which may be of the sane quantity. 10 The

invention is part icularly useful in connection mliﬁeéthﬁswdé a8édr at i on of
veterinary pasté 'J98 as that comonl y adm ni st but I S not
limted to this specific application. 15 T tates Pat ent
No. 3,563,240, entitled "Dual Unit Syringe" and | uI es Silver on
February 16, 1971, is illustrative of the general state of the art. This
pat ent di scloses a syringe including 20 a container pre-loaded with

material to be adm ni s-

BACKGROUND OF THE T NTION _

The present invention relates generally to
syringes for administering liquid and semi-liquid (e.g.
pastes) compositions and preparations such as medi-
cines, pharmaceuticals and the like. The invention is
5 more particularly directed to syringes adapted to
discharge material in a plurality of separate succes-
sive, preselected dosages which may vary in quantity
from each other, or which may be of the same quantity.
10 The invention is particularly useful in connection with
the administration of veterinary paste, such as that
commonly administered to horses, but is not limited to

this specific application. ' : .
15 : United sStates Patent No. 3,563,240, entitled
"Dual Unit Syringe" and issued to Jules Silver on
February 16, 1971, is illustrative of the general state
of the art. This patent discloses a syringe including
20 a container pre-—loadéd with material to be adminis-
tered, and a plunger received within the container for
discharging separate, predetermined gquantities of
material from a discharge opening in the container. A
25 scale inscribed on the plunger enables the user to
select a predetermined dosage of material to be dis-
charged from the container. The plunger includes a
threaded outer surface, and a nut or other stop element
30 is rotatable along the plunger relative to the scale on
the plunger. The scale designates predetermined
dosages to be administered, and the nut is moved into
alignment with a desired dosage designation. The
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container. Engagement of the stop against the contain-
er to restrain further forward movement of the plunger
indicates that the desired preselected dosage of
material has been discharged from the syringe. The
scale provided on <the plunger designates specific
predetermined dosages, but dces not indicate the
specific quantity of material to be discharged from the
syringe. Accordingly, an}} variation in the quantity of
material to be discharged which differs from the preset
doses designated on the scale must be based upon
imprecise estimates.

PCT Patent Specification No. PCT/US80/01468
discloses a syringe (marketed under the name DIAL-A-
DOSE) including a scale on a plunger designating
specific quantities of material to be discharged. A
stop element is formed from a ring which is slideable
alohg the plunger to select the next desired dose to be
administered by the syringe. The ring is rotatable
into a locked position on the plunger after the desired
dose has been set. However, after an initial dose is
discharged, subsequent doses only can be set on the
scale after calculations have been made based upon the
quantity of material previously discharged from the
syringe. For example, if the first dosage to be
administered is "50" in quantity, the portion of the
scale designating "50" will be aligned with the rear
end of the container after the plunger has been ad-
vanced relative to the container +to discharge the
initial dose. The scale setting of a subsequent dosage
to be administered must be based on calculations using
"50" as the standard of reference. If, for example,
the next dosage to be administered is "75" in quantity,
the user must make a calculation to determine the total
quantity that will have been discharged after the next

user
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;ihdicates that the desired presel ected dosage of material has been

di scharged fromthe syringe. The scale provided on the plunger-designates
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scale for each subsequent dose to be administered from
the syringe is cumbersome, adversely affects the time
required for administration, and is likely to result in
errors in the dosages administered, particularly where

10 numerous dosages of different quantities are to be
sequentially administered. .

A syringe sold under the name SLIDE-A-DOSE
and marketed by Silver Research similarly includes a
scale on a plunger which requires continuous calcula-

15 tions based on the quantity of previocusly administered
doses as a prerequisite to setting the next successive
dose to be administered. Accordingly, the drawbacks
discussed with reference to the aforementioned PCT
publication, are equally applicable to this syringe.

20 The SLIDE-A~DOSE syringe employs a stop element which
is slideable along the scale of the plunger and held in
a selected position thereon substantially by friction

fit L]

It is the primary object of the present

25 invention to provide a syringe having a scale which is
automatically re-set to a zero reference positiori after

any preselected dosage' of material has been discharged

from the syringe. The automatic-zero reset enables the

user to set the scale for only the gquantity of material

30 to be discharged from the syringe for the next dosage
to be administered, thereby eliminating the need ¢to

make calculations and adjustments to the setting on the

scale to compensate for the quantity of material
discharged from the syringe in prior doses. In this

35 manner, separate, multiple dosages of material, each of
which may (or may not) vary in quantity from each
other, can be efficiently administered from the same
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25 scal e after cal cul ati ons have been nade based upon thé quantity of
material previously discharged fromthe syringe. M8 Sh&XMIBLE Repthdeq t NE

first dosage to be admnistered is "50" in quantlty o? 't he
scal e designating "50" wll be aligned w1 h4 the rear ]m I t he
contai ner after the plunger has been ad- ‘vahced rel at t ai ner

to discharge the initial dose. The scale setting of a subsequent dosage to
be adm ni stered nmust be based on cal cul ations using "50" as the standard of
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5 It is a further object of the present inven-
tion to provide a syringe for administering separate,
multiple dosages of material including improved means
for setting the preselected quantity of material to be
administered, improved means for assembling a scale
10 within the plunger, improved means for storing a
retainer cap or closure element for the discharge
outlet of the syringe when the cap is removed from the
discharge outlet, and improved means for assuring that
substantially the entire contents of the syringe is
15 ultimately discharged therefrom to minimize any residue
therein.

Other objects and advantages of the present
invention will become apparent from the following
description.

20 " SUMMARY OF THE INVENTION _

The present invention provides a syringe of
the ¢type adapted to administer separate, multiple
dosages of material, each of which may be the same or
different in dquantity from previously administered

25 dosages. The syringe includes a forward container .
portion adapted to store material to be administered by
the syringe, and a plunger received within a rear
opening of the container. The plunger is movable
forwardly relative to the container for exerting a

30 force on the material within the container for dis-
charge thereof through a discharge outlet defined at
the forward end of the container. The plunger includes
a scale calibrated to designate the quantity of materi-
al within the container ranging between the maximum

35 storage capacity of the container and zero contents.
The scale is subdivided by gradient markings to enable
precise selection of a specific quantity of material to
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t he syringe. Conti nuous re-cal culating, re-adjusting 5 and
re-setting the position of the stop neans on the scale for each subsequent
dose to be admi nistered fromthe syringe is cunbersone, adversely affects
the time required for admnistration, and is likely to result in errors in
t he dosages administered, particularly whePe-10 nuner ous dosages of
different quantities are to be sequentially adm nistered. A -syringe sold
under the nanme SLI DE- A- DOSE and mar keted by Silver Research sinilarly
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by friction a fixed reference position proximate to the rear end of
the container (e.g., a rear container wall) is aligned
with the indicia on the scale designating the quantity
of material remaining in the container.
10 A preselected dosage of material to be
' administered by the container is set by moving the
slide element (and thus the scale) to a position on the
plunger such that the indicia on the scale correspond-
ing to the preselected quantity of contents to be
15 discharged from the syringe is aligned with the fixed
reference position on the container. The slide element
is then releasably locked into position on the plunger,
and the plunger is advanced forward relative to the
container until further forward movement of the plunger
20 is ‘'stopped by the slide element engaging against the
rear end of the container. When the forwaxrd movement
of the plunger is stopped, the pre-selected quantity of
material has been discharged from the container.
Other advantages and benefits of the syringe
25 in accordance with the present invention will become
apparent from the following descfiption in conjunction
with the drawings described below.
BRIEF DESCRIPTION OF THE DRAWINGS
FIGURE 1 of the drawing illustrates a top
30 plan view of a syringe in accordance with the present
invention;
FIGURE 2 of the drawing is a sectional view
taken along directional arrows 2-2 of FIGURE 1;
FIGURE 3 of the drawing is a sectional view
35 taken along directional arrows 3-3 of FIGURE 1;
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fit. EP-A-0 450 905 which is used as a basis for the preanble of claim1,
describes 25 a nulti-dose syringe which includes a structure for indicating
the selected anmobunt of liquid to be injected. A first elenment and a second
el enment coupl ed respectively to the syringe housing and the plunger rod are
adapted for calibrated novenment with resp’ec,et to each other. One of the
first and second el enents includes an outer portion having 30

dose-indi cating scale thereon, and another of the first and second el enents

surroundi ng said outer pohki-oRe N§! Stl‘?ewhg'g@i’n hrmm%o Iy% e

segnent of the dose- indicating scale on sal lon 1S VISI
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3a lt is the prgsary object of the present invention to prOV|de a syringe
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5 view, in section, of a slide element used in the
syringe shown in FIGURE 1;
FIGURE 4B illustrates a top plan view of the
slide element illustrated in FIGURE 4A;
FIGURE 4C illustrates a front elevational
10 view of the slide element illustrated in FIGURE 4B;
PIGURE 5 of the drawing illustrates a rear
elevational view of FIGURE 4 in which a hinged end wall
of the syringe is pivoted into an open position; and
FIGURES 6 =~ 9 are top plan views of the
15 syringe, similar to that disclosed by FIGURE 1, seguen-
tially illustrating an operating cycle of the syringe
in which successive, multiple doses of different
quantities are discharged therefrom.
DESCRIPTION OF THE BEST MODES
20 R ING © ION
FIGURES 1 ~ 3 of the drawing illustrate a
syringe in accordance with the present invention, which
is generally designated by the reference numeral 2.
The syringe may be of the pre-loaded disposable type,
25 or may be of the refillable reusable type. The syring
is particularly useful for administering veterinary
materials, but is not 1limited to this particular
application. The syringe includes a forward container
portion 4 for storing a quantity of liquid or semi-
30 liquid material 6 (e.q. , a paste) to be discharged
through a discharge outlet 8 defined at the forward end
of the container portion. A cap 10 having a tab 12 is
removably mounted over the discharge outlet 8 when the
syringe is not in use. The forward end of the contain-
35 er portion defines an inward taper which terminates at
the discharge outlet.
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any presel ected dosage of material has been discharged fromthe syringe.
The autonatic-zero reset enables the user to set the scale for only the
gquantity of material to be discharged fromthe syringe for the next dosage
to be admi nistered, thereby elimnating the need to nake cal cul ati ons and
adjustnents to the setting on the scale= ffo- conpensate for the quantity
of material discharged fromthe syringe in prior doses. In this manner
separate, nultiple dosages of naterlal each of which nay (or may not) vary
in quantity from each otgerpﬁcan be fICIent|% adm._ni st.ered fromthe sane

syringe, thereby inprovi ¥ 89§ralﬁ effi cFEREFVER tW& ni%t &d%on
procedure and epeningt iofy tl'lrm coskadheadfion s?.]exdeqpm moveneatt miisage as
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It is a further Ject of the present inven-

orwardly within the container, it exerts a force on

5 the contents 6 therein to discharge a portion of the
contents through the discharge outlet 8. The forward
portion 16 of the plunger is inwardly tapered and
corresponds to the configuration of the forward end of

the container for providing a complementary f£it therein

10 when the plunger is moved into its forwardmost position
relative to the container. The plunger carries a
movable scale 18, which as will be discussed in greater

detail below, enables the user of the syringe to
preselect and adjust the quantity of each of the

15 dosages of material to be administered from the forward
container, without engaging in any calculations or
adjustments to compensate for the quantity of material

6 previously discharged from the container. The scale

18 includes indicia corresponding to the gquantity

20 (e.g., volume) of material within the container 4,
ranging from zero contents to the maximum capacity of

the container when it is fully loaded.

‘A slide element 20 is mounted to the plunger

14 for selective 1longitudinal movement therealong

25 substantially between a rear plunger wall 22 and the
forwardmost portion 24 of the plunger extending
rearwardly from the rear end of the container 4. The

slide element is selectively and releasably lockable at
predetermined positions on the plunger by engagement of

30 the slide element with teeth 26 defined on the upper
surface of the plunger. As will be discussed in
further detail below, the movable scale 18 is coupled

to the slide element 20 for conjoint movement with, and
relative to, the plunger to provide an automatic zero

35 reset function after a preset gquantity of material 6
has been discharged from the syringe to enable the -
quantity of the next successive dose to be administered



tion to provide a syringe for adm ni stering separate, nultiple dosages of
mat eri al including inproved neans for setting the preselected quantity of
material to be adm nistered, inproved neans for assenbling a scale 10
within the plunger, inproved means for storing a retainer cap or
closure elenent for the discharge outlet8of the syringe when the cap is
renoved fromthe discharge outlet, and inproved neans for assuring that
substantially the entire contents of the syringe is 15 ultimately
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adm ni stesed  container cap 10 by friction engagement thereon when
the cap is removed from the forward discharge outlet 8
of the container 6. A wide flange 30 extends outwardly
from substantially the rearmost portion of the contain-
er 4, and is readily gripped by a user to provide

10 relative movement between the plunger 14 and the

container 4 when the plunger is advanced into (or
retracted from) the container.

FIGURES 4 - 5 of the drawing illustrate a
side elevational view, in section, and a rear

15 elevational view, in section, of the syringe illustrat-
ed by FIGURE 1. In FIGURE 4, the rear wall 22 of the
plunger 14 is illustrated in its open, downwardly
pivoted position, while FIGURE 1 illustrates this wall
in its closed position. A living hinge 32 is provided

20 for pivoting the rear end wall of the plunger between
its opened and closed positions. FIGURE 4 more clearly
discloses that the scale 18 is an endless loop selec-
tively rotatable about a longitudinally extending
support element 34 fixedly mounted relative to (or

25 within) the plunger 4.

The slide element 20, shown in FIGURE 4 and
illustrated in greater detail in FIGURES 4A, 4B, and 4C
is an elongated element comprising a forward generally
"U" shaped segment 36 which is retained on the plunger

30 14 and is slideably mounted along the upper surface of
the plunger, and a rear segment 40 connected to and
extending rearwardly from the forward segment 36 and
linearly movable therewith. A lever portion 44 extends
integrally from the rear segment 40 for selectively

35 pivoting section 40 into an elevated position relative

' to the top surface of the plunger 14 when the lever 44
is depressed downwardly towards the top surface of



- 25 dosages. The syringe includes a forward container portion

. adapted to store naterial to be adm nistered by the syringe, and a pl unger
received within a rear opening of the container. The plunger is
novable forwardly relative to the container, for exerting a 30 force on
“the material within the container for di§-%ﬂﬁuge t hereof through a
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5 lever 44, the rear segment 40 is pivoted upwardly
relative to the top surface of <the plunger. The
resilient force necessary to pivot the rear segment by
the lever is preferably provided by forming the slide
element 20 from a flexible material (such as a plastic)
10 having a normal unstressed configuration as shown in
FIGURE 4A, but which may be elastically deformed to
pivot segment 40 upwardly by applying a downward force

on the lever 44. '
Still referring to FIGURE 4A, the forward
15 segment 36 of the slide element 20 carries a tooth or
prong 38 extending downwardly from its top surface,
while the rear segment 40 of the slide element 20
carries a downwardly extending tooth 42. The tooth 42
will engage the complementary teeth 26 extending
20 upwardly from the top surface of the plunger 14 when
the rear segment 40 is in its lowermost elevated
position relative to the plunger (i.e., when no down-
ward force is exerted on the lever 44). In this
position, the slide element 20 is locked at a predeter-
25 . mined position on the plunger, and no relative
slideable movement between the slide element and the
plunger is possible. By depressing the lever 44
downwardly, the rear segment 40 is pivoted upwardly
relative to the top surface of the plunger, disengaging
30 the tooth 42 from the plunger teeth 26, and thus
permitting the slide element 20 to be moved selectively
relative to the plunger 14. The slide element 20
eliminates the burdensome procedure of rotating a
threaded element along the plunger to set the scale or
35 to lock or unlock the slide in a selected position on
' the plunger, as is common to many prior art syringes,
yet doés not rely on friction f£it, but provides



Is calibrated such that when the slide elenent is 5 retracted to its
nost rearward position on the plunger, a fixed reference position proximte
to the rear end of the container (e.g., a rear container wall) is aligned
with the indicia on the scale deS|gnat|nglthe gquantity of material
remaining in the container. 10 0 =A presel ected dosage of
material to be admnistered by the container is set by noving the slide
el enent (and thus the scale) to a position on the plunger such that the

i ndicia on thep%%qLa Ofi&ﬁﬁ dewﬂ%teﬁﬁ%e %&SEEIEEEEC’ diesiideflrop

contents to be e dyri i gned W t

ref erence posi GL&H P°%"§F$d§‘e¢%¥uﬁ‘%e¥hen rel easabl y
I OIthed | nt 0 t)(ﬁSl ti on on umﬁ; pidlmgﬁf rdmdekhenah_ugg@lroh@ Wmf@rwrdzo
relative to ai ner. unt i ur unger

o atopped by EHE HEHR ARemenn A Re ShAT sdiRY et A0 CeRpies

cont ai nes. V%ertmhssdaﬂ;evatdpeo\kmehhroﬁghha psungebles opeoyipwrl, defitned

pre-sel ected qualddih Ofo that the scale is movable with the slide

element relative to the plunger, or the scale is

releasably locked into a predetermined position rela-

tive to the plunger when the slide element is in its

10 locked position. The scale 18 and the slideable

element 20 are oriented relative to one another, as

shown in FIGURE 1 of the drawing, such that the zero

indicia of the scale is aligned with the forward end of

the forward segment 36 of the slide element. Longitu-

15 dinal movement of the slideable element 20 relative to

the plunger 14 causes the scale, which is formed as a

closed, endless loop of tape, to rotate around its

longitudinally extending support element 34 <£fixedly

mounted relative to the plunger 1l4. The scale 18 is

20 calibrated such that when the plunger is fully

rearwardly retracted from the forward coni:ainer, and

the slide element is in its rearmost position relative

to the plunger, the forward end of the scale 18 in

alignment with a fixed position proximate the rear of

25 the forward container 4 (e.g., the rear wall 24 of the
container) designates the maximum capacity of the .

container 4 when it is fully loaded with material 6.

FIGURES 6 - 9 of the drawing illustrate an

operating sequence of the syringe illustrated by FIGURE

30 1. FIGURE 6 shows the rear plunger 14 substantially

fully retracted from the forward container 4 which is

substantially loaded with a maximum capacity of con-

tents 6. The slide element 20 is retracted relative to

the rear wall 24 of the container 4. As discussed

35 above, the scale 18 is movable with the slide element,

and the zero indicia marking on the scale is aligned

with the front edge of the forward segment 36 of the
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mat eri al has been discharged fromthe container. O her advantages and

~benefits of the syringe 25 I n accordance with the present invention

‘wi |l becone apparent fromthe follow ng description in conjunction with the
" drawi ngs described bel ow. BRI EF DESCRI PTI ON OF THE DRAW NGS FI GURE 1 of the
drawing illustrates a top 30 pl an viewlof~ a syringe in accordance with

the present invention; FIGURE 2 of the drawing is a sectional view taken
along directional arrows 2-2 of FIGURE 1; FIGURE 3 of the drawing is a

SOt LTl o Bt PR O R e e L e
syringe illustr RI6FRB, B, GURRdicia on the scale corresponding to a
dosage of "500" is aligned with the rear wall 24 of the
container. The slide element 20 is releasably locked
5 into this position, and the plunger is advanced into
the container until further forward movement is
stopped by engagement of the front edge of the slide
with the rear wall of the container, as shown in FIGURE
7. At this position, a dose of "500" has been dis-
10 charged from the container, and the zero indicia on the
scale is aligned (together with the front edge of the
slide 20) with the rear wall 24 of the container. The
slide element is of a larger dimension than the opening
in the container rear wall 24 which receives the
15 plunger so that forward movement of the slide element
relative to the container is stopped by the container

rear wall.
FIGURE 8 of the drawing illustrates the same
relative position between the plunger 14 and the
‘20 container 4 as shown in FIGURE 7, but the slide element
20 has been unlocked from its position on the plunger
and retracted rearwardly relative to the plunger so
that the "250“.indicia on the scale 18 is now aligned
with the rear wall 24 of the container. (As the slide
25  element moves relative to the plunger, the scale 18 is
rotated about its longitudinal support element 34
fixedly mounted relative to the plunger). This setting
establishes that the next dosage of material 6 to be
discharged from the container 4 will be of a quantity
30 of "250". (This quantity has been arbitrarily selected
for illustrative purposes, and it is clear that the
user of the syringe may set any other quantity between
zero and the full contents of the material remaining
within the container, as desired.) Once the selected
35 setting is indicated on the scale 18 by rearward
movement of the slide element relative to the plunger,
as discussed above, the slide element is releasably



1, FIGURE 4A illustrates a side elevational 5 view, in section, of a
slide elenent used in the syringe shown in FIGURE 1; FIGURE 4B illustrates
a top plan view of the slide elenent illustrated in FI GURE 4A; FI GURE 4C
illustrates a front elevational 10 uqu(ﬁ the slide el enent
illustrated in FIGURE 4B; FIGURE 5 of the drawing illustrates a rear

el evational view of FIGURE 4 in which a hinged end wall of the syringe is
pivoted into an open position; and FIGURES 6 - 9 are top plan views of the

15 syringe, 1scReldaint® titd géTec0s€dpbEithGHRENL theeditthert i ghévi-

il lustrating an oggratlngﬁﬁxfl of the syringe in which successive,

mul tipl e doses 8r ny&F &ﬁgntities are di scharged therefrom
DESCRI PTI ON OF THE BEST MBIEVRE) 9 illustrates the reXTR vE\RRYSNA GWToFHE

I NVENTI ON FI QURERel p1uhdtr t 8 UrdV £0e! Lblithides % after the plunger
5 has been advanced forwardly from the position illus-
trated in FIGURE 8 to its maximum forwardmost position
relative to the container 4. As the plunger is ad-
vanced forwardly relative to the container, it is
further received within the container, and forces

10 discharge of the material 6 within the container
through the forward discharge outlet 8 thereof, until
such further forward relative movement is again stopped
by the engagement of the front edge of the slide and
the rear wall of the container. When this occurs, the

15 quantity of material which has been discharged from the
container corresponds to the quantity of material
(e.g., Y250") that had been set on the scale 18 prior
to commencement of the further forward movement of the
plunger relative to the container as a result of the

20 calibration of the scale which corresponds to the
quantity of material within the container. When the
slide element is advanced to its forwardmost position
relative to the rear wall of the container as a result
of the forward movement of the plunger relative to the

25 container as illustrated in FIGURE 9, the zero indicia
on the scale 18 again will be in alignment with the
rear wall 24 of the container because the scale has
advanced conjointly with the locked slide element and
the plunger.

30 FIGURES 6 =~ 9 illustrate the "zero reset"
feature of the syringe in accordance with the present
invention. As described, the initial dose of "500" was
selected by movement of the slide element rearwardly
relative to the plunger, and was administered by

35 forward movement of the plunger relative to the con-
tainer until such forward movement was stopped by the
slide element. When the pre-set dosage has been



syringe in accordance with the present invention, which is generally

desi gnated by the reference nuneral 2. The syringe may be of the pre-I|oaded
di sposabl e type, 25 or may be of the refillable reusable type. The
syring is particularly useful for adm nistering veterinary materials, but
is not limted to this particular applTcai®n. The syringe includes a
forward container portion 4 for storing a quantity of liquid or sem- 30
liquid miterial 6 (e.g., a paste) to be discharged through a discharge

having a tab 1pecBuryed, M oo uRaiErE, R HReC oAl R 1in 48R e
syringe is nomeps wish the fxeawrwvabhd24f ofhdheomamitain®®. The mextion
defines an inggslgeanes wal CAuhbhiktPared, anlikd dbskhdler Rt lsGlve or- 7-
different from the prior dosage, is set by retracting
5 the slide element and the scale relative to the plunger
until the scale indicia corresponding to the absolute
value of the desired quantity is aligned with the rear
wall 24 of the container. The slide element is locked
into position on the plunger, and the administration
10 procedure is repeated. It is apparent that subsequent
doses to be administered are each preset based only on
the absolute value of the quantity to be discharged in
the next successive dose, without reference to, or
calculations involving, the quantity of material
15 previously discharged from the syringe, or the quantity
' of material still remaining in the syringe. The
elimination of such calculations and adjustments in
computing the setting for the next dosage to be admin-
istered significantly reduces potential setting errors
20 and” enables more rapid and efficient use of the syringe
to administer a sequence of successive,' separate,
multiple dosages, each of which may be of the same or
different in quantity than prior dosages.
" The user of the syringe may readily determine
25 the quantity of material 6 remaining in the forward
container 4 at any time during the administration
sequence described above. As discussed, the indicia on
the scale 18 ranges between 2zero contents and the
maximum capacity of the container 4. By retracting the
30 slide element 20, together with the scale 18, to its
rearmost position on the plunger 14 (e.g., the rear
plunger wall 22), the scale indicia aligned with the
rear wall 24 of the container 4 will designate the
actual quantity of material 6 still remaining within
35 the container 4 at any relative position of the plunger
and the container. The user may then set the next
dosage to be administered at any quantity equal to or
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A pl unger

14 is received within a rear opening of the container for

slideabl e novenent rela- tive to the container. As the plunger 1is
advanced forwardly within the container, it exerts a force on 5 t he
contents 6 therein to discharge a portion of the contents through the
di scharge outlet 8. The forward porti 6nl#6=of the plunger is inwardly
tapered and corresponds to the configuration of the forward end of the

contai ner for providing a conplenentary fit therein 10

when t he pl unger

i's nmoved into j§ f r t ot ] r lyve he_contai ner. The
pl unger carri e%éég r%légblq'i'gg?ca Mi%iﬁa%%gwc#gﬁénﬁﬂcugge S RIf%at er
detai| bel ow, ¥RArent:kBags&heofuaar may ingfe setpresubsequent alfjssge t he
quantity of eagd @xddid léhe reddSaddRy Obapabetialos Onleeadahnigt gped from

the forward conta

L ner, W
to conpensate ?3?£?ﬁﬁéﬁua t i $3SF
cont ai ne®. Theretrnaetéd rethtdve itodittiea phungspointogany posividn iy
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which indicia on the scale exceeding the contents
remaining in the container will be aligned with the
container rear wall. Therefore, the inability to move
the slide to a position on the plunger which will set a
selected quantity on the scale informs the user that
the quantity of material remaining in the container is
less than the desired dosage, and the indicia on the
scale aligned with the rear container wall further
informs the user of the specific quantity of contents
remaining in the container.

In the preferred embodiment of the invention,
the scale 18 is an endless, rotatable loop of tape
mounted for rotation about a longitudinally extending
support member fixedly mounted relative to, or within,
the plunger. The tape loop can be formed from any
suitable material, as for example, a flexible plastic
or metal. As illustrated in FIGURE 4, the rear wall 22
of the plunger is hingedly mounted at 32 between an
opened and closed position to provide access within the
plunger assembly to install, remove or repair the scale
18. However, the movable scale may be provided by
embodiments other than a rotatable loop, as for exam-
ple, a tape wound on a coil spring and having one end
fixedly mounted proximate to the rear wall 24 of the
container, and in which the tape is retractable
rearwardly relative to the plunger by rearward movement
of the slide element 20 against the oppééing resilient
force of the coil spring. As the retracted tape is
moved forwardly either by movement of the slide element
relative to the plunger, or by conjoint movement with
the slide element and the plunger relative to the
container, the tape will recoil around the coil spring.

hout _engagi ng in, any cal cul ati ons or adjustnents
iﬁh%wi%iaéépw%%RQEEFy R sqxanptd e

m t he
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20 (e.g., volune) of material within the container 4, ranging from
zero contents to the maxi num capacity of the container when it is fully

| oaded. A slide elenment 20 is nounted to the plunger 14 for selective

| ongi t udi nal novenent thereal ong 25 . substantially between a rear

pl unger wall 22 and the forwardnost porti&® 24 of the plunger extending
rearwardly fromthe rear end of the container 4. The slide elenent is
selectively and rel easably | ockabl e at predeterm ned positions on the -

pl unger by eng ment .of 30 the slide element wth teeth 26 defined on

the upper surfate@iehf KHGHR o9 gSPRVEntdQRAYy TEANR s FO%s e @OV hér
detail bel ow, tietravtialblescedasusinie dcapel eWayo ahsos|bele empdrogred 2Gnf or

conj oi nt. mMOVeNntdinybdtioR Witk! €héVEraQent "Enbbiiegsh. 10 provide an

automatic zero 35 reset function a?ter a preset uantitr\i of material 6
has been di scharged from$¥e*RFPF ngdnt 0 AEFIRLABNCH i tther Preseak
successi \Be doseinventionncan sherefiginally manufactured to include the

zero reset feature described herein. It is also within
the scope of the present invention to retrofit existing
syringes to include the automatic zero reset feature.

FIGURES 1 and 4 of the drawings also illus-

10 trate other advantageous features of a syringe in
accordance with the present invention. The forward end

16 of the plunger 14 is configured to complement the
tapered configuraﬁion of the forward end of the con-
tainer 4. Accordingly, the plunger end 16 will be

15 fittingly received within the forward end of the
container when <the plunger is advanced into its

- forwardmost position relative to the container. The
complementary structure of the respective forward ends

of the plunger and container assures that substantially

20 all  material 6 will be discharged from the container 4
leaving only minimal residue therein. The tapered
configuration of the complementary <fit enables the
container discharge outlet or nozzle 8 to define a
relatively narrow opening which is essential to proper

25 control and discharge of <the material 6 from the

' syringe. '

The protuberance 28 projecting outwardly from
the rear wall 22 of the plunger provides means for
removably receiving and storing the discharge outlet

30 cap 10 when the cap is removed from the discharge
outlet 8 at the front of the container during operation
of the syringe. (See FIGURES 6 ~ 9). Preferably, the
cap 10 is received on the projection 28 in a friction
fit relationship, and the cap may be readily removed

35 from both the discharge outlet and the projection 28 by
means of the tab 12 extending from the cap. Loss of
the cap during operation of the syringe is prevented by
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to be set without making cal cul ations or adjustnments to conpensate for
previously adm ni stered doses. The rear end wall 22 of the plunger defines
a rearwardly extend- ing protuberance 28 adapted to renovably store the 5
container cap 10 by friction engagenent ﬁ‘her eon when the cap is renoved

fromthe forward di scharge outlet 8 of "t

8 Container 6. A wide flange 30

extends outwardly from substantially the rearnost portion of the contain-
er 4, and is readily gripped by a user to provide 10 relative novenent

bet ween the
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rear end 24 of the container 4. The wide handle
enables a user to operate the syringe with one hand,
freeing the other hand to control the subject (which
may be an animal receiving medication) during the
administration procedure.

The syringes of the present invention are
particularly useful in the application of veterinary
medicines, but may also be employed for any application
performed by known and conventional syringes. The
syringes may be of either the preloaded, disposable

type, or of the refillable, reusable type.

Other modifications within the scope of the

present invention will become apparent to those skilled
in the art. The description herein of the preferred
embodiments is intended to be illustrative only, and
not" restrictive of the scope of the invention, that
scope being defined by the following claims and all
equivalents thereto.
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pi voted position, while FIGURE 1 illustrates this wal F—n—+ts—closed
position. Aliving hinge 32 is provided 20 for pi votinilthe rear end

wal | of the plunger between its opened and cl osed posi t“ﬂ" Cmm"lﬂm re
clearly discloses that the scale 18 is an endl ess | oop '$2Hi8 ’m)
rot at abl e about a | ongitudinally ext erfdi_{g Support element “345fi%edly *

nmounted relative to (or 25 wi t hi'm) the plunger 14. The slide el enent
20, shown in FIGURE 4 and il ustrat edpj;fsidétens Been Bedlawed i n FI GURES 4A, 4B,

and 4C is an %I onl%?t ed el enent corrpri_si . eneral ly "U' shaped
segnent 36 whi 1% retained on the pl L‘mmﬂ“ and is slideably
nount ed al ong the upper surface of the , and a rear segnent 40
connected to %Te&tseg@%@{%ﬁ@ﬁwrdl y fromthe forward segment 36 and
i nearly nova . ver portion 44 extends integrally fromthe
rear segnent 40 for sel edti védh \F¥Finde having gy eertaineyofPRt taRlBPevat ed
posi tion rel amateriall ke &iUsEREegeldl therkifydas’ aljpitder heohrvea 44
behind said container and having a forward end receiv- '
able in a rear opening in said container for selective
movement of said plunger relative to said container for
discharging material from said container, and means for
measuring the quantity of material to be discharged
from said container, " characterized in that said
means for measuring includes a scale calibrated to
correspond to the quantity of material within said
container, said scale being movable together with said
plunger relative to said container, and said scale
being selectively movable relative to said plunger.

2. The syringe as claimed in Claim 1 charac-
terized in that said syringe includes a slide element
mounted to said scale and aligned with a zero indicia
of said scale, said slide element being movably mounted
for longitudinal movement relative to said plunger such
that retraction of said slide and said scale away from
said container determines a preselected quantity of
material to be discharged from said container by said
plunger when said plunger is advanced a corresponding
distance into said container. :

3. The syringe as claimed in Claim 2 charac-
terized in that said slide element is a stop for
limiting relative movement between said plunger and
said container.

4. The syringe as claimed in Claims 1 - 3
characterized in that said scale is formed from an
endless loop mounted for rotation relative to said
plunger.

5. The syringe as claimed in Claims 2 - 4
characterized in that said slide element includes a
locking element for selectively and releasably engaging
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i s depressed downwardly towards the top surface of — ——9- f-orward.-slide

segnent 36. \Wen no domf‘orce Is exerted on t _lLever 44, the rear

segnent 40 of the i S supported by the lacehe

pl unger 14. \WWen !‘Egﬁnﬂm s exerted on the @ t he

rear segment 40 is*plool y rel~atlidver t o the t he
pl unger. The resilient force necessary to pivot the rear segment by t he

| ever is preferably provided by formng the slide elenent 20 froma
flexible materja a normal unstressed

| . (such as a Iastlc 1 i.n
confi guration 8°§&!8ﬁnmﬁﬁnﬁl )P&L‘I‘P%’F" ar?‘éﬁ §ids LIenent PRAD ned
t o pi vot segnepivdbalpketsieenba amhi's,fc npoai tibonwindwhdeohe said hbodleimg 44.

still referring befbCHE Ungddta [ B5¥R" Ysaid locking means on said
plunger and said slide is locked in a selected position
relative to said plunger, and a second position in
which said 1locking element is disengaged from said
locking means on said plunger to permit selective
movement of said slide element relative to said plung-
er.

6. The syringe as claimed in Claim 5 charac-
terized in that said slide element is formed from at
least first and second segments, said first segment
being slideably mounted on said plunger, and said
second segment carrying said locking element and being
pivotably connected to said first segment.

7. The syringe as claimed in Claim 6 charac-
terized in that said first and second segments are
integrally connected to each other, and said second
segment includes a lever extending therefrom for
pivoting said second segment relative to said first
segment.

8. The syringe as claimed in Claims 1 - 7
characterized in that said container includes a cap for
removably closing a forward opening in said container,
and said plunger includes a projection extending
therefrom for storing said cap when said cap is removed
from said container.

9. The syringe as claimed in Claim 8 wherein
said plunger includes a rear opening closably covered
by a rear wall for selective providing access to said
scale within said plunger, said rear wall including
said projection extending therefrom for removably
storing said cap when said cap is removed from said
forward opening in said container.

10. The syringe as claimed in CIaJ.ms 1 -9
characterized in that said container is formed in a
generally tubular configuration having a narrowed



15 segnent 36 e%ihe s*Hﬁd?ﬂ?rrent 20 carries a_tooth or tooth or prong 38
ext endi ng downwardl r t urface while the rear segm SengFth“ﬁG--ef— t he
slide el ement 20 (1: ﬁ‘ﬁi W | y extending tooth

e

th 42 WI |1
engage the conpl e ext endi png 20 u %’M
rear-s rrent 40 is4nc

surface of the pIu
el evated position relative to the plunger (i.e., when no down- mard force
is exerted on the Iever 44) . In this position, the slide elenment 20 is

| ocked at a pr;& 2énd H%ngf ﬁ%?itsr*i?‘%e 8" nd ePl '&n lﬁﬂ erno

rel ative slideable anenen ween el enmen and ung
possible.  Bybedsist cSarmgd dfe 2 | goRerakly dSWeNAAN ySon %‘Fl%%gﬁﬁﬁt 40

i s pivot ﬁd UDWad’lmqeiaﬁafﬁowedt herhﬁ&dsuhﬁa%éﬁe%ﬂe saidgesnsiyagagagi ng

i de el oment S0 T AR ERBT DR FompLparat LAY ot 18 pPRRTuR T Lobry

slide elenent 2% eaid npﬂ.uagehe Smmjd:mesgi@cpdunqem‘f isotxeceived in
said container in complementary fitting relationship
when said plunger is moved into its forwardmost posi-
tion relative to said container.
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t hreaded el enment al ong the plunger to set the scale or 35 to | ock or

unl ock the slide in a selected position on the plunger, as is conmon to

nany prior art syringes, yet does not rely on friction fit, but provides
*10 - positive |ocking engagenent, to secure the slide/stop el enent at

selected positions on the plunger. The downwardly extendi ng prong 38

carried by the forward segnent: 36 of the slig eIenent“ZO efljgages 5 _the

scal e tape 18 through a suitabl e opening deflxed therejn softhat the scale

is movabl é -with the slide el ement rel atinng tg |

rel easabl y:-1 ocked into a predetermn ned @f It

when the siide elementvis inits 10

and the “&lideable el ément 20 are orieiied

o the plungér
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shown in FIGURE 1 of the drawi ng, such that the zero indicia of the scale
Is aligned wwth the forward end of the forward segnent 36 of the slide

el enent. Longitu- 15 di nal nmovenent of the slideable.elenment 20
relative to the plgnger 14 causes the scale, which is fornmed as a cl osed,
endl ess | oop of tape, lﬁ rotate around its |ongitudinally extendi ng support
el enent 34 fixedl yfmounged relative to the plunger 14. The scale 18 is 20
calibrated such ! en” the plunger is fully rearwardly retracted
fromthe forward --ﬂa, and the slide elenent is in its rearnpst
position rel ati vieltleed he pl unger, the forward end of the scale 18 in
alignnment with a ""'-': posi tion proxi mage whe rear of 25 the forward
contai ner 4 (e.g he rear wall 24 qf Ghe nt ai ner) designates the

maxi mum c cig.y il t he container 4 ' Is fully | oaded w th materi al

6. FIGURE - the drawi ng il ust\ at operating sequen¢ge of the
- 6 shows theusefr plunger 14
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fully retracted fromthe forward container 4 which is substantially |oaded
with a maxi mum capacity of con- tents 6. The slide elenent 20 is retracted
relative to the rear wall 24 of the container 4. As discussed 35 )
above, the scale 18 is novable with the sIJde el enent, and the zero indicia
marking on the scale is aligned with the front edge of the forward segnment
36 of the slide elenent. In the position of the slide shown in Fl GURE 6,
indicia on the scale corresponding to a dosage of "500" is aligned with the

rear wall 24 of the container. The slide el enent |s rel easably | ocked 5
into this position, and the plunger i dyanc [ the container until
further forward novenent s stopp y! gagenent of the front edge of
the slide with the rear wall of the ¢ontainer,—as—stiown in FIGURE 7. At
this position, a dose of "500" has I S-

This Sheet Has Been R
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10 charged fromthe container, and the zero indicia on the scale is
aligned (together with the front edge of the slide 20) with the rear wall
24 of the container. The slide elenment is of a larger dimension than the
opening in the container rear wall 24.whi.ch receives the 15 pl unger so
that forward nmovenent ‘of the sligg. elggﬁgE re%aﬁwve to the container is

st opped by the container rear wakf. ‘8. 0f “the drawing illustrates the
sanme rel ative position between,the p]unger 14 and the 20 contai ner 4 as
shown in FIGURE 7, but the sli de el eirent 20 .has -been~unl ocked fromits
position on the plunger and retracted: Jear n.dly rel hye to the plunger so
t hat the "250" IndICIQiﬁn t he scal-e. I%ﬂ idal i ed th the rgpr mall694

of the conta|“pr (As_Rhe slige 25 ative to

pl unger, the T8 TS TOt; Hnall support nt 9.

fixedly rmunt%iﬂeél ativedl t ‘“(l i o at t\e

next dosage of™ erial 6tob — ponuoToToe Y
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di scharged fromthe container 4 will be of a quantity 30 of " 250" feafas 1005
(This quantity has been arbitrarily sel ected fet—tti-tstfat-t-v-e—pUrpeses—an
it is clear thatthe-user—of the syringe may set _gw}r—{%@"’r@ﬂqau%’-ﬁ@ﬁf% beheen
zerq and the ful |RERLACEMENPISHERT |raterial re Mrr*?‘?ﬁ?ﬁﬁﬁf@%iWg(@ﬂeic@nﬁ%ieﬁeﬁ,
as desired.) Oncp fte—setected—35 setting! Hs iﬂﬁﬁ_\@?cat%ﬁén---wh@i%da,]ée
18 by rearward ho GB‘?E gf@bae slfi de el ement | r & Bxawiegsh: paged pkungeaged at.
di scussed above,| theVs 3 mgnt{ is rel easal?pl@'ﬂbS'iFaci:LZ - pdgedk¥doi prgedit.s
sel ected position & prievi - ously described. FlIGURE 9
illustrates the felative position|of the.plungep it andpideepentitiltier 4
after the plunger—5 rars—reen 'dvance& f or wardt-y—fromth Tt

illus- trated in FIGURE 8 to its nmaxi num f orwardnost position

SYRINGE FOR DISPENSING MULTIPLE DOSAGES

ACKGROUND OF THE INVENTION .

The present invention relates generally to
syringes for administering liquid and semi-liquid (e.gq.
pastes) compbsitions and preparations such as medi-
cines, pharmaceuticals and the like. The invention is

5 more particularly directed to syringes adapted to
discharge material in a plurality of separate succes-
sive, preselected doséges which may vary in quantity
from each other, or which may be of the same quantity.

10 The. invention is particularly useful in connection with
the administration of veterinary paste, such as that
commonly administered to horses, but is not limited to
this specific application. . _

15 ' United states Patent No. 3,563,240, entitled
‘"pual Unit Syringe" and issued to Jules Silver on
February 16, 1971, is illustrative of the general state
of the art. This patent discloses a syringe including

20 a container pre-loadéd with material to be adminis-

| tered, and a plunger received within the container for
 discharging separate, predetermined quantities of
material from a discharge opening in the container. A .

25 scale inscribed on the plunger enables the user to
select a predetermined dosage of material to be dis-
charged from the container. The plunger includes a
threaded outer surface, and a nut or other stop element

30 is rotatable along the plunger relative to the scale on
the plunger. The scale designates predetermined
dosages to be administered, and the nut is moved into
alignment with a desired dosage designation. The




relative to the container 4. As the plunger is ad- vanced forwardly-

relative to the container, it is further received within the container, and
forces 10 di scharge of the material 6 wthi t he container
t he .f orward di scharge outlet 8 thereof, until such Vi, oA
novenent is again stopped by the engagenent of the A _
and the rear wall of the container. Wen this occursf the 15 gquantity
‘of material which has been discharged ffOmthe contagi n8i9 gpprgg
quantity of material (e.g., "250") that had been detl_on the ¢

to comencenent of the further forward novenent of the pru efajive to
the container as a result of the 20 cal i brat i 60 he scale whfch
corresponds to the quantity of material within the container.Wer the -

wal | of the container as a result novene he pl unger
relative to the 25 cont the zero
i ndicia A syringe (2) for administering medicines,

pharmaceuticals, and other 1liquid or semi-liquid
materials includes a movable scale (18) which is
automatically reset to a zero position after a prese-
lected dosage of material has been discharged from the
syringe. The scale (18) is adjustable for selecting
subsequent dosages to be discharged, which may be the
same or different in quantity from the previously
discharged dosage. The automatic zero reset feature of
the scale (18) enables a use:'r:.to administer multiple
dosages of material from the same syringe, and vary the
quantity of each dosage if desired, without the need to
make calculations o_r'_adjust. the scale to compensate for
either the quantity of material previously discharged
from the syringe or the quantity of material currently
remaining in the syringe. The automatic zero reset
function is provided by a scale (18) which is movable,
together with a slideable stop element (20), relative
- to a plunger (14) of the syringe (2), and releasably
lockable at preselected pdsitions on the plunger (14)
corresponding to the quantity of material to next be
discharged from the syringe. In further aspects of the
invention; the front ends of the plunger and a forward
container (4) are tapered for complementary fit, and a
storage element (28)is provided on the syringe for
removably retaining a cover (10) for a discharge outlet
(8) when the syringe is being used.

slide elenent is adva@@:ﬁ@if?gf%gﬁgg?%émggg&&b% bﬁiﬁ% .to the rear
ARIFRACT | OF [THE DESCLASUREURE 9

Fig. 1.



on the scale 18 again will be in alignment with the rear wall 24 of the
cont ai ner because the scal e has advanced conjointly with the | ocked slide
el enent and the plunger. 30 FIGURES 6 - 9. illustrate the
“zero reset" feature of the syringe in accordance with the pr esent

i nvention. As described, the initial dose of "500" was sel ected by
novenment of the slide elenent rearwardly relative to the plunger, and was
adm ni stered by 35 forward novenentsof the plunger relative to the con-
tainer until such forward novenent was stopped by the slide elenent.
Wien the pre-set dosmge has been - 13 - discharged, the zero
indicia on the scal eqj nalign- nent with the rear wall &4 of the
cont ai ner. The next ®bs{ge to be adm nistered, §EWI h- can b t he sane or
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different fromthe prior dosage,

Is set by retracting 5

el enrent and the scale relative to the plunger
corresponding to the absol ute value of the desired quantlty is aligned with

the .rear wall
position on the plunger,
repeated. It

t he next successive dose,

24 of the container.

i nvol ving, the quantity,;of materda

syringe, or the quanti®y O
The elimnation of such cal
setting for the next dos
potential setting errors
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different in quantity than prior dosages.

The user of the syringe may
readily determ ne 25

the quantity of material 6 remaining in the forward
container 4 at any time during the adm nistration sequence descri bed above.
As di scussed,

the indicia on the scale 18 ranges between zero contents and
t he maxi num capacity of the container 4. By retracting the 30 slide

el ement 20, together with the scale 18, to its rearnost position on the
pl unger 14 (e.g., the rear plunger wall 22), the scale indicia aligned with

the rear wall 24 of the container 4 will designate the actual quantity of
material 6 still remaining within 35

the container 4 at any relative
position of the plunger and the container. The user may then set the next
dosage to be adm nistered at any quant

ity equal to or - 14 -
3/5 .
' 20
44—R /
| I 40
I [}
3%~ 72

llll”
R
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| ess than that remaining in the container. It is also apparent that the
user may not set a subsequent dosage to exceed the remaining capacity of
material 6 in a container 4 since the slide elenent 20 cannot be 5
retracted relative to the plunger into any position in which indicia on the
scal e exceeding the contents remaining in the container will be aligned
with the container rear wall. Therefore, the inability to nove the slide to
a position on the plunger which will set a 10 sel ected quantity on the
scale infornms the user that the quantity of material remaining in the
container is less than the desired dosage, and the indicia on the scale
aligned with the rear container wall fqéé?er informs the user of the

specific quantity of contents 15 re ning in the container. In the
preferred enbodi nent of the inveion, the scale 18 is angendl ess
rotatable | oop of tape nount for rotation about a | Q@gitudinally
ext endi ng support nenber fi y nounted rel ative to, W t hin,
4 4
() 6 |/
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e \\ |-~ 16
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20 the plunger. The tape | oop can be fornmed from any suitable

material, as for exanple, a flexible plastic or netal. As illustrated in
FIGURE 4, the rear wall 22 of the plunger is hingedly nounted at 32 between
an opened and cl osed position to provide access within the 25 pl unger
assembly to install, renove or repair the scale 18. However, the novable

scal e may be provided by enbodi nents other than a rotatable | oop, as for
exam ple, a tape wound on a coil spring and having one end fixedly nounted
proximate to the rear wall 24 of the 30 container, and in which the
. tape is retractable rearwardly relative to the plunger by rearward
nmovenent of the slide el ement 20 agai nst the opposing resilient force of
the coil spring. As the retracted taps/s noved forwardly either by

novenent of the slide elenent 35 “relative to the plunger, or by
conjoint movenent with the sig de el ement and the plunger relgative to the
container, the.tape wll r/£&coll around the coil spring.
6 P-4 6 N4
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indicates that the desired preselected dosage of
material has been discharged from the syringe. The
scale provided on the plunger designates specific
predetermined dosages, but does not indicate the
specific quantity of material tb be discharged from the
syringe. Accordingly, any variation in the cuantity of
material to be discharged which differs from the preset
doses designated on the scale must be based upon
imprecise estinates.

PCT Patent Speclﬁcatlon No. PCT/USSO/01468 (WO-A-8101104)
discloses a syrmge (marketed under the name DIAL-A-
DOSE) including a scale on a plunger designating
specific quantities of material to be discharged. A

stop element is formed from a ring which is slideable’

along the plunger to select thei next desired dose to be
administered by the syringe. The ring is rotatable
into a locked position on the plunger after the desired
dose has been set. However, after an initial dose is
disché.rged, subsequent doses only can be 's_et on the
scale after calculations have been made based upon the
quantity of material previously discharged from the
syringe. For example, if the first dosage to be
administered is "50" in quantity, the portion of the
scale designating "50" will be aligned with the rear
end of the container after the plunger has been ad-
vanced relative to the container to ‘discharge the
initial dose. The scale setting of a sibsequent dosage
to be administered must be based on calculations using
"50" as the standard of reference. If, for example,
the next dosage to be administered is "75" in quantity,
the user nust ra\e a2 calculation to determine the total
quantity that x-..\.ll have been discharged after the next




f oFwar dnost position relative to the container. The conplenmentary structure

of the respective forward ends of the plunger and container
substantially 20 all material 6 will be di schajyynay
| eaving only mnimal residue therein. The taper

Iet or nozzle

define a relatively narrow openi ng which is essent
control and discharge of the materlal 6 from

provi des neans for renovably receiving and storing

t hat

ai ner 4
t he
to

unger
et 30

cap 10 when the cap |s renoved fromthe discharge outlet 8 at the front of

th t d t f. t.h See_Fl GURE
Proforably, AHEE a0 Feh AT e TG HiSH e gE T S

%qh‘ae\‘ﬁ ‘10n fit

rel ati onshi meamsl tbe "a23"mon behe eadelly ofovied ﬁﬁuncevftemdwﬁdréhe

di scharge OU&{%}' gnd ”1]1 :ﬁ:r 0] f“'?é‘nzx%ﬁi next be discharged from

the syringe. Continuous re-calculating, re-adjusting

5 and re-setting the position of the stop means on the

- scale for each subsequent dose to be administered from

the syringe is cumbei'some, adversely affects the time

required for administration, and is likely to result in

errors in the dosages administered,’ particularly where

10 numerous dosages of different quantities are to be
sequentially administered.

A -syringe sold under the name SLIDE-A-DOSE

and marketed by Silver Research similarly includes a

scale on a plunger which requires continuous calcula-

15 tions based on the quantity of previously administered

‘doses as a prerequisite to setting the next successive

dose to be administered. Accordingly, the drawbacks

discussed with reference to the aforementioned PCT

publication, are equally applicable to this syringe.

20 The SLIDE-A-DOSE syringe employs a stop element which

is slideable along the scale of ithe plunger and held in
a selected position thereon su.bstantially by friction

fit.,
EP-A-0 450 905 which is used as a basis for the preamble of claim 1, describes
25 a multi-dose syringe which includes a structure for indicating the selected amount of
liquid to be injected. A first element and a second element coupled respectively to the
syringe housing and the plunger rod are adapted for calibrated movement with respect
to each other. One of the first and second elements includes an outer portion having
30  dose-indicating scale thereon, and another of the first and second elements surrounding
said outer portion includes a window through which only a segment of the dose-
indicating scale on said portion is visible, the visible portion indicating the amount of

liquid selected for injection.



means of the tab 12 extending fromthe cap. Loss of the cap during
operation of the syringe is prevented by - 17 - 1. A syringe having a
container (4) for storing material to be discharged therefrom a plunger
(14) nounted behind said container and having a formard end receivable in a
rear opening in said container for selective an' ] olunger (14)

relative to said container (4) for discharging

contai ner, and neans for neasuring the quantity g ' -lJ’-
dlscharged fromsaid container, said neans for ‘-.su2ﬁﬂgﬁlnclud|n- a scale
(18) calibrated to correspond to the quantity of ' gai d

container, said scale (18) being novabl e toget hgr b
relative to said container (4), and said scale uelng selectlve y
relative to said plunger, characterliéd in that sartseake-ll) i forned
“froman endl ess | oop nounted for rotation about a Iongltudlnally

It is the primary object of the present
invention to provide a syringe hav1ng a scale which is
automatically re-set to a zero reference position after
any preselected dosage of material has been discharged
from the syringe. The automatic-zero reset enables the
user to set the scale for only the quantity of material
to be discharged from the syringe for the next dosage
to be administered, thereby eliminating the need to
make calculations and adjustments to the setting on the
scale to compensate for the quantity of material
discharged from the syringe in prior doses. 1In this
manner, separate, multiple dosages of material, each of
which may (or may not) vary in quantity from each
other, can be efficiently administered from the same



ext endi ng support el enent (34) flxedly nount ed d {pl unger
(‘14) and further characterized in that said syfi l'ide

el enent- (20) nounted to said scale (18) and al i ndi cia of
-said scale, said slide el enent being novably udi na

novenent relative to said plunger (14 éuch that retraction of sjpid slide
and said scale away from said contai ner deterntres—a—preserecred quantity
of material to be discharged from said contai ner by said plunger when said
plunger is advanced a correspondi ng distance into said_container. 2. The
syringe as cl8Yheddfn CPEFRPY ERBFAYiRY| £BE iTYautdd safdlaien®y ee®nent (20)

i's a stop fort herrahmnglﬁet@&id/re ;smmme tte:td/veenrsamsitgﬁmaeé 14} and said
cont ai ner (4), Cl ai s q_har act erized

in that said 2fi 5éme‘lné'ﬁéﬁr¥’€%0)g"el ?ri’l‘%’&é?ng chocﬁﬁgr?g %Feﬁen’fe%@)
sel ectivel y aadropteasatdlrudridghagot oskily smedning2®y thesasdr.

5 It is a further object of the present inven-

“tion to provide a syringe for administering separate,
multiple dosages of naterial including ipproved means
for setting the preselected quantity of material to be
adninistered, improved means for assembling a scale
10 within the pll.mger, Aimproved ; means for storing a
. retainer cap or closure element for the discharge
‘outlet of the syringe when the cap is reznoved from the
discharge outlet, and improved means for assuring that
substantially the entire contents of the syringe is
. 15 . ultimately discharged therefrom to minimize any residue
i therein.
| Other objects and advantages of the present
invention will become apparent from the following
' description. '
: 20 SUMMARY OF THE INVENTION
The present invention provides a syringe as defined in Claim 1 of
the type adapted to administer separate, mnultiple
dosages of material, each of which may be the same or
different in quantity from previously administered
25 dosages. The syringe includes a forward container-’
portion adapted to store material to be adnministered by
the syringe, and a plunger received within a rear
opening of the container. The plunger is movable
forwardly relative to. the container for exerting a
30 force on the material within the container for dis-
charge thereogf through a discharge outlet defined at
the forward end of the container. The plunger includes
a2 scale calibrated to designate the 'quantiiy of materi-
2l within the container ranging between the maximum
35 storage capacity of the container and zero contents.
The scale is subdivided by gradient markings to enable

precise se’ec\.lon of a specific quantity of material to



pl unger, said slide elenent (20) being pivotal between a first position in
whi ch sai d | ocking el ement (42) is:engaged with said | ocking nmeans (26) on
said plunger (14) and said slide is locked in a selected position
relative.to said plunger, and a second EOSItIOﬂ i n-whi ch said | ocking

el ement (42) is disengaged from said IFotk i"ng nmeans. (268)..on.said plunger to

permt selecti \feL—I:mmeu:rent of said slide elenent (20) |RE EACEE%' H P"

plunger (14).-4. The syringe a yringe aschainmed in daim3 cha
said slide el ema”ﬂl"iw fromat |east first gmd ﬁecond segmnts
(36,40), said fi ﬂ‘"i’”{ﬂ?@?be. ng slideably nouft¢d &R AN @3 upger

(14, and said second ségments carryi Oyasaisd | ockilng_elenepnt  (42)1and

bei ng pivotably connected to said first segnent. 5. The syringe as clalned

in Claim4 characterized in that said first and secone—segrents—(36-40) are
integrally connected to each other, and said second segnent includes a

'Sg:’grf ffg% e>At ggg}itiaget REVERE O { SR MY 1 () ST SEEON SBITRIG1T gbapbve to
d1sc arged therefrom, 2 plunger (14) mounted behind said
container and having 2 forward end receivable in a rear opening
in said container for selective novement of said plunger (14)
relative to said container (4) for d1scharg1na material from sa1d
container, and -means for measuring the quantlty_of material to be
discharged from said container, said means for measuring
including a scale (18) calibrated to correspond to the quantity
of material within said container, said scale (18) being movable
together with said plunger (14) relative to said container (4),
and said scale being selectively movable relative to said
plunger, characterized in that said scale (18) is formed from an
endless loop mounted for rotation about a longitudinally
extending support element (34) f1xedly mounted relative to said
plunger (14) and further characteriZed in that said syringe
includes a slide element (20) mounted to said scale (18) and
aligned with a zero indicia of s2id scale, said slide element
being movably mounted for longitudinal movement relative to said
plunger (14) such that retraction of said slide and-said scale"
awvay from said container determines a preselected quantity of
material to be discharged from said container by said plunger
when said plunger is advanceéd a corresponding distance into said
container.

2. The syringe as claimed in Claim 1 characterized in that said
slide element (20) is 2 stop for limiting relative movement
between said plunger (14) and said container (4).



fb. The syringe as claimed in aims 1 - 5 char act er i zed —i
contai ner (4) includes a cap (10) for renovably EME
in said container, and said plunger includes a pr ' 8) ext gndi ng
“therefromfor storing said cap when said cap is r v f\n QMGG

. cont ai ner . —F—Fhesyringe as clainmed in daim gﬂé?ﬁgggld pl upger

“includes a rear umhncovered by a rea Of~ selective
_providing acce ﬁ mmm@tw thin sajgd_plungerl, said rear wa
“incl udi ng sald £8)* extending therefro vably storing
said cap (10) when sald cap is renoved fromsaid forward opening in said
container. 8. The syringe as clained in Clains 1 - 7 characterized in that

said container (4) is forned in a generally tubular configuration having a

narrowed §Or yRd dsmgg) Rk Cleh | 01 Dh @ 100G 2. ¢ REF S RMNARS (L 4h el N0

formed in a, generall ul ar con |?urat|on and -havi ng a narrowed forwa
end (16) §ﬁ@$e5}1 %Eﬁ qgﬂﬁq {gPlaincTudes & locking element (42) for

selectively and releasably engaging locking means (26) on said
plunger, said slide element. (20) beihg pivotal between & first
position in which said locking element (42) is engaged with said
locking means (26) on said plunger (14) and said slide is locked
in a selected position relative.to said plunger, and a second
position in which said locking element (42) is disengaged from
said locking means (26) on said plunger to permit selective
movement of said slide element (20) relative to said plunger
(14).

T I d

peni ng

S,
»

4, The syringe as claimed in Claim 3 characterized in that said

: slide element (20) is formed from at least first and second

-i segments (36,40), said first segment (36) being slideably mounted

: on said plunger (14, and said second segment (40) carrying said
locking element (42) and being pivotably connected to said first
segment. '

5. The syringe as claimed in Claim 4 characterized in that said
first and second segments (36,40) are integrally connected to
each other, and said second segment includes a lever (44) ’
extending therefrom for pivoting said second segment relative to
said first segment. o

6. The syringe 2s claimed in Claims 1 - 5 characterized in that
said container (4) includes a cap (10) for removably closing a
forward opening in said container, and said plUnger includes &
projection (28) extending therefrom for sioring said cap when
said cap is removed from szid container.



tlonof sald contai ner (4) conplenenting said configuration of said plunger
‘such-that said plunger is received in said contai ner in conpl enentary
fitting relationship when said plunger is noved into its forwardnost
position relative to said container. 20 JAN 1999 “forward end thereof

.defining a nozzle,—sate—ptunger being formed in a generally tubular
configuration and haV|n ih rrowed forward end thereof, said configura-

‘tion of said ‘ml“\ ““ l‘ nting-sg d configuration of said plunger
‘such that sai ived in said container in conplenentary
fitting relatlbnshlp mﬂen said plunger is noved into its forwardnost posi-
tion relative to said container. -

7. The syringe &s claimed in Claim 6 wherein said plunger

includes a rear opening élosably covered by a rear wall (24) for

selective providing access to said scale within said plunger,

said rear wall including said projection (28) extending therefrom

for removably storing said cap (10) when said cap is removed from
. said forward opening in said contaiger.

8. The syrihge 2s claimed in Claims 1 - 7 characterized in that
said container (4) is formed in a generally tubuler configuration
having a narrowed forward end (8) thereof defining a nozzle, said
plunger (14) being formed in a generally tubular cenfiguration
and having a narrowed forward end (16) thereof, szid configura-
tionof said container (&) complementing said configuration of
said plunger such that said plunger is received in said container
in complementary fitting relationship when said plunger is moved
into its forwardmost position relative to said container.
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SYRINGE FOR DISPENSING MULTIPLE DOSAGES
ABSTRACT OF THE DISCILOSURE

A syringe (2) for administering medicines,
pharmaceuticals, and other 1liquid or semi-liquid
materials includes a movable scale (18) which is
automatically reset to a zero position after a prese-
lected dosage of material has been discharged from the
syringe. The scale (18) is adjustable for selecting
subsequent dosages to be discharged, which may be the
same or different in quantity from the previously
discharged dosage. The automatic zero reset feature of
the scale (18) enables a user to administer multiple
dosages of material from the same syringe, and vary the
quantity of each dosage if desired, without the need to
make calculations or adjust the scale to compensate for
either the quantity of material previously discharged
from the syringe or the quantity of material currently
remaining in the syringe. The automatic zero reset
function is provided by a scale (18) which is movable,
together with a slideable stop element (20), relative
to a plunger (14) of the syringe (2), and releasably
lockable at preselected positions on the plunger (14)
corresponding to the quantity of material to next be
discharged from the syringe. In further aspects of the
invention, the front ends of the plunger and a forward
container (4) are tapered for complementary fit, and a
storage element (28)is provided on the syringe for
removably retaining a cover (10) for a discharge outlet
(8) when the syringe is being used.



