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1 ELASTOVERI C SYRI NGE ACTUATI ON DEVI CE

,Cross-Reference to Rel ated Application This application is a
"Cont i nuaWORs24281Part of co- pendi ng application Se®CIUS02739

08/ 300, 157; filed ' 5 Sept enber 2, 1994; which is a Continuation-in-Part
of co- pendi ng application Serial No. 08/208,729; filed Mar ch
9, 1994. Background of the Invention Thi s
invention relates generally to the fielld of 10 fluid infusion devices
for nedi cal applications Mor e specifically, it relates to infusion
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i nfusi on devi ceMa¥c¥eS ! ab gy, required. For exanple, | n addition to

direct infusion 25 froma SYI t 1 fr--uentl necessary to i nfuse
a secondary fluid int o SR BR3P avi ty f1 ow

or electrically- punp@mﬂSVxnkanhrnnznekateﬁngenerally to the field of

10 fluid infusion devices for medical applications. More
specifically, it relates to infusion devices used for
the administration of a liquid medicament to a patient
from a filled syringe into an intravenous (IV)
administration system.

15 Various devices have been developed for the
intravenous (IV) infusion of liquid medicaments into a
patient at a controlled flow rate over an extended
period of time. For example, gravity flow IV
administration sets have been employed for many years,

20 and more recently, IV administration sets with
electrically powered pumps have been -developed.

There are applications in which a more compact and
inexpensive type of infusion device is desired or
required. For example, in addition to direct infusion

. 25 from a syringe, it is frequently necéssary to infuse a
secondary fluid into a primary IV flow from a gravity
flow or electrically-pumped IV administration set.
Also, infusion into an ambulatory patient frequently
requires an infusion device that is less bulky, less

30 complex, and easier to use than gravity flow or pump-
powered devices. For such applications, relatively
complex self-powered infusion devices are frequently
used.



Al so, infusion into an anbul atory patient frequently requires an
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typi cal, manual | y act uat ed |V adm ni stration syringe, infusion
over an extended period of tinme is usually inpractical or

I nconveni ent, and achieving a substantially constant flowrate 5

t hr oughout the infusion is often difficult. To ~overcone these
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o achleve a more or less constant fluid flow over an
-extended period of time. One type of syringe actuation

10 - mechanism is that which utilizes either internal or
external'SpringS-tO'displace the plunger of the
syringe. Examples of such mechanisms ‘are shown in the
following U.S. Patents: 4,381,006 - Genese; 4,597,754 -
Thill et al.; 4,608,042 - Vanderveen et al.; 4,623,330

15 - Laby et al.; 4,755,172 - Baldwin; 4,966,585 - '
Gangemi; 5,078,679 - Reese; and 5,100,389 -
Vaillancourt. S '

While the spring-powered mechanisms of the prior
art overcome, to varying degrees, the above-mentioned

20 problems associated with manual'syringes;'they:suffer
from other shortcomings, such as complexity; relatively
heavy weight, and relatively high costs. Those with
spring mechanisms inside the syringe necessitate
increased costs in the manufacture of the syringe

25 itself, making such mechanisms inappropriate for single
use, disposable syringes. Those employing a spring
mechanism external to the syringe are typically
cumbersome to use, often necessitating the extra step
of installing the syringe in a d1spenser. '

30 Another approach has been to use elastomeric bands
to provide the plunger-depressing-force'in'a'syringe.
Examples-bf such devices are shown in U.S. Patent No.
4,636,197 - Chu; U.S. Patent No. 4,950,163 - Zimble;
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el astonerically P . hat 't gquire
special ly rawback to these prior art elastomerically powered
devices, however, is that they require specially
10 designed syringes, and they are thus not readily
adapted for use with standard IV administration
syringes. '

Therefore, there has been an unfulfilled need for
a compact, self-actuated IV administration device that
15 provides a nearly constant flow rate over an extended
period of time, while also being economical to
- manufacture, easy and convenient to use, and adaptable
for single use applications with the standard IV
administration syringe.
20 : Summary of the Invention
Broadly, the present invention is an elastomeric
syringe actuation device, comprising an elastomeric
element, in the form of a strap or band, having a
proximal portion that fits over the outlet tip'of an IV
25 administration syringe, and a distal portion that is
' engageable against'the distal end of the plunger of the
syringe. In several preferred embodiments, the device
comprises a grommet assembly that fits over the outlet
tip of the syringe; an end cap, having a handle or
30 finger grip, that engages the distal end of the plunger
of the syringe; and an elastomeric element that
connects the grommet assembly and the end cap, so that
when the grommet assembly is seated around the outlet



10 designed'syringes, and they are thus not readily adapted for

use with standard IV adm nistration syringes. Therefore,
there has been an unfulfilled need for a conpact, self-actuated IV
adm ni st muobsd2devi ce that 15 provi des a nearly const aptTAUSgsme208 € over
~an extended period of time, while also being economical to :
manuf acture, easy and convenient to use, and adaptable for single use
applications with the standard 1V adm ni stration syringe. 20

Summary of the Invention Brpadly, the present invention is an
el astoneric syringe actuation device, conprising an elastoneric
elenment, in the formof a strap or band, having a- proxi mal portion
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when t he gr ommethasisyrltys i plmegér dpwl bed dotbecoputhet syringe H&ﬁélZﬂaM
PEIAEESSA027SS its withdrawn position, the elasébmeriC-element is
stretched, placing it under tension, so that it biases
the plunger toward its inserted position. As the
10 elastomeric element restores itself to. its unstretched
configuration, it provides a driving force against the .
plunger to push the plunger into the barrel of the
syringe, thereby expressing the fluid contained in the
. barrel out of the outlet tip.
15 In a first specific preferred embodiment, the
| elastomeric element is an elongate elastic strap,
having a single hole near one end, and a plurality of
holes in a linear array near the other end. The
grommet assembly comprises an externally-threaded, _
20 hollow, cylindrical, bolt-like attachment fitting that
fits through the single hole in the one end of the
strap, and, with the strap ends overlapping, through
one of the plurality of holes near the other end. An
_ internally-thréaded annular collar is removably
25  threaded onto the end of the fitting that extends
through the strap ends to removably lock the ends of
the strap to the grommet assembly. Optionally, the
grommet assembly may define an orifice or internal
passage with a diameter large enough to-accommodate a
30 typical closure cap for an IV line.
The end cap comprises a short, hollow, cylindrical
sleeve with a closed distal end wall that includes an
annular peripheral flange. The hollow interior of the



tip, and the end cap is seated on the distal end of the pl unger, the
el astoneric el enment extends longitudinally along dianetrically
opposite sides of the syringe,; between the gromet assenbly and the
end cap. W2 5 device is installed on a previousl ycrrusesoe7syri nge
having its plunger pulled out of the syringe barrel to - its withdrawn
position, the elastoneric elenment is stretched, placing it under
tension, so that it biases the plunger toward its inserted position.
As the 10 el astomeric elenent restor®s itself to its unstretched
configuration, it provides a driving force against the pl unger to
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flange to the distal side thereof. The strap then
extends laterally across the exterior surface of the

15 distal end wall of the end cap, through the orifice of
the finger grip, to the other slot, through which it
passes back to the proximal side of thé flange. From
there, the strap extends longitudinally back to the
grommet assembly.

20 . The device is used by installing it on a filled
infusion syringe having its plunger in the withdrawn
'position, and having outflow from its outlet tip
ocbstructed by any suitable, conventional closure of the
outlet tip, or by a conventional clamp applied to a

- 25 catheter or conduit attached to the outlet tip. The
grommet assembly is attached to the strap by inserting
the externally-threaded fitting through the single hole
in the one end of the strap, and through a selected one
of the plurality of holes in the other end, the

30 selection being based on the size of the syringe on

' which the device is to be installed. The strap is

-locked to the grommet assembly by threading the
annular, internally-threaded coliar onto the fitting.
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5 sl eeve is dinensioned to receive the circul ar thunb : rest
of the plunger, and the interior wall surface of the sleeve is

provi ded w4231 ch nmeans for rel easably graspi ng t perivsysizrsest .
Extending distally fromthe 5 exterior surface of the distal end wall

of the end cap Is a ring-shaped handle or finger grip, having a

| ar ge central orifice. Two dianmetrically opposed slots are

provided in the annular flange to accomgbdate the el astic strap. 10
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the syringe, the outflow obstruction means are removed.
The potential energy represented by the elastomeric
tension in the'strap is then released, generating a
linearly-directed driving force against the thumb rest

15 to drive the plunger into the barrel, thereby
expressing the contents of the syringe out of the
outlet tip. This driving force has a very slow rate of
decay over time, so that the flow rate expressed from
the syringe remains reasonably-close'to its nominal

20 level until the syringe is nearly empty.

In another preferred embodlment, the elastomerlc

element comprises a contlnuous elastic band, with a
pair of dlametrlcally-opposed holes. Instead of a two-
piece grommet assembly, a unztary grommet is placed

25  around the outlet tip and lnserted into a first one of
the holes in the’ band. The grommet may advantageously
have an orifice that is large enough to accommodate a
typical IV line closure cap. The end cap comprises an
arcuate grip portion extending distally from the distal

30 end wall, a pair of diametrically-opposed band guides
extending radially outwardly from the end wall, and a
knob or button extending distally from ‘the distal end
of the grip portion. The band is passed through the
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device is to be installed. The strap is. .:- |ocked to the gromet
assenbly by threading the annul ar, internally-threaded collar onto
the fittiwg9s/24231 WO 95/ 24231 PCT/US95/02739

PCT/ US95/ 02739 - 6 The gronnet
assenbly is then seated around the outl et tip of the syringe, and
the strap is stretched until the thunb rest of the plunger is
received in the end cap of the device, thereby placing the strap
under 5 tensi on and biasing the plunger toward its Tnserted

position in the syringe barrel. Wth outflow fromthe ° I nge peing
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then inserted through the hole in the band. The band-

10 pulling implement is then attached to the band to pull
it over the distal end of the plunger, after which the_.
implement is removed. The fitting is removed to expose
the outlet tip just prior to use, thereby maintaining
the sterility of the tip.

15 A number of variations may be applied to one or
more of the embodiments described above. In one
variation of the second embodiment, for example, the
second band hole and the button or knob are omitted.

In another variation, most applicable to the first and

20 second embodiments, the end cap has a flattened distal
end wall surface defined between a pair of parallel,
distally-extending band guides. A similar variation
that is most applicable to the third embodiment employs
a distal plunger surface having a pair of parallel,

25 distally-extending band guides. In still another
variation, applicable to'any of the embodiments, a
combination end cap/band puller is removable from the
elastic strap or band, so that the end cap can be
reused, even if the elastic strap or band is discarded.

30 A further variation, most applicable to the second
and third embodiments, employs a pair of relatively
thin or narrow elastic bands, rather than a single,
relatively thick or wide band, to reduce the effort of



I n another preferred enbodi ment, the elastoneric el ement conprises .

a continuous elastic band, with a pair of dianetrically-opposed
hol es. Instead of a two- pi ece gronmet assenbly, a unitary gronmet
i s pl acewOo®R4231ar ound the outlet tip and inserted into aHdTvEs9s/ezm9 of
the holes in the band. The gromet may advant ageously have an
orifice that is large enough to accomodate a typical IV Iline

. closure cap. The end cap conprises an arcuate grip portion
extending distally fromthe distal 308 end wall, a pair of
di anetrical | y- opposed band gui des extendlng radially outwardly from
the end wall, and a knob or button extending distally fromthe
di stal end 1n%$aﬂ&§©9|ﬁk@rﬁ%ﬁlcﬁnpﬁaﬂjF?ﬁ%ﬁgaithﬁuﬁhmmﬁﬁr
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the syringe is ready for use.

10 Still another variation of the above-mentioned.
first preferred embodiment is useful for very large
capacity syringes that require a large' actuation force.
This variation includes dual elastic straps attached to
a single grommet assembly, with each of the straps

15 connected to a separate end cap. At least one of the
end caps is modified so as to have a finger grip or
handle with a flattened, disc-shaped fitting on its
distal end, the fitting being: generally shaped and
dimensioned as the thumb: rest of the syringe plunger.

20 The grommet assembly is seated on the outlet tip of the
syringe, and the strap to which the modified end cap is
attached is stretched distally until the thumb rest of
the syringe can be seated in the modified end cap. The
other strap is then stretched distally until the disc-

25 shaped fitting on the modified end cap can be seated in
the other end cap.

From the foregoing, it can be seen that the
present invention provides an elastomerically-powered
IV administration syringe actuation device that is easy

30 to use, and adaptable for use with standard IV
administration syringes in a wide variety of sizes.
Moreover;-thé present invention is simple and
inexpensive to manufécture, and thus is readily
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installed on a standard IV administration syringe;
FPigure 2 is a side elevational view of the first
preferred embodiment of the syringe actuation device of
Figure 1, the device having been removed from the
syringe and rotated 90 degrees around the longitudinal

~axis of Figure 1;

Figure 3 is an elevational view of the first
preferred embodiment of the syringe actuation device,
taken along line 3 - 3 of Figure 2:‘

Figure 4 is a cross-sectional view, taken along
line 4 - 4 of Figure 3, showing fhe first preferred
embodiment of the syringe actuation device installed in
its stretched position on a syringe; '

Figure 5 is an exploded elevational view of the
syringe actuation device, in accordance with the first
preferred embodiment of the present invention;

Figure 6 is an elevational view, taken along line
6 - 6 of Figure 3;

Figure 7 is a cross-sectional view, taken along
line 7 - 7 of Figure 3;

rigure-s'is a perspective view of an elastic band
configured for use in a second preferred embodiment of
the invention;

Figure 9 is a cross-sectional view, similar to
that of Figure 4, showing the second preferred
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conprises a bifurcated strap, joined at its ends, each of which is
apertured. In use, the ends are overlapped 5 so that a grommet assenbly

can be inserted through both apertures. The bifurcated nain portion
of the s¥YQyp24231 now formed into a loop, is pulled ovdfCHPISEREP 5]

pl unger end (or the distal surface of the end cap) when t he syringe
Is ready for use. 10 Still another variation of the

above- nment i oned, first preferred enbodi nent is useful for very large
capacity syringes that require a | argel@ctuation force.. Thi's
variation includes dual elastic straps attached to a single gronmet
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the syringe can be sea epd ca ot her strap

ted in the dified The
i s then stret cREPEETES | SRR +?e$ﬁe°ﬁi59§ 1ﬂgengigﬂéped fitting on the
nodi fied end cap carfPiguseaizdisna cross-séetibdbhal vihdwgapimilar to
From t he foregqi | eep. L t : e LBV i on
provi des an eIgg?%%m##cg§$gf%o€kréﬁéaéﬁg @ﬁ?wpgﬁﬁ$%gét?g?&oh?sgg%n%e
actuation devi céeqond pregeryedembodimentcof atlleatnpenbienf dnstadleft h

st andar d 10V on a d\E{mgéfation syringes in a wide variety of sizes.

Mor eover, the present, invention is sinple and ) I nexpensjve to, .
manuf act ur e aﬁd tqu#ggF?e%ﬁifi an efgvatfbnal'VLew, taken along line

13 - 13 of Figure 12; _

Figure 14 is a side elevational view of a syringe,
showing a third preferred embodiment of the invention,

15 partially in cross-section, in the process of being
installed on the syringe:; .

Figure 15 is a view similar to that of Figure 14,
showing the elastic element fully installed on the
syringe; - : ' '

20 . 'Figure'ls is a plan view of the band-pulling
implement of the embodiment of Figure .14, taken along
line 16 - 16 of Figure 14; _

Figure 17 is an elevational view of the band
pulling implement of the Figure 14 eﬁbodiment, taken

25 along line 17 ~ 17 of Figure 16: '

FPigure 18 is a plan'view of a modified form of the

- band-pulling implement:; : _
| Figure 19 is an elevational view of the band-

- 'pulling implement of Figure 18, taken along line 19 -

30 19 of Figure 18; '

Figure 20 is a side elevational view of a syringe,
modified in accordance with a variation of the second
preferred embodiment of the invention, and employing



WD 95/ 24231 PCT/ US95/ 02739

9 adaptable to single use (disposable) applications. These
and otherg@q%ﬁ ges of the present invention will be nmore readily
understood fromthe detailed . description that foll owdCTaI89502739

Brief Description of the Draw ngs : Figure 1 is a side elevational
vi ew of a syringe actuation device, in accordance with a first
preferred. enbodi ment of the pre t invention, show ng the device
installed on a standard IV adm ni strati syringe; 10 Figure 2 is a
side el evational view of the first preferred enbodi nent of the

syringe actuati gpade\Wi1e&tdc banagFigure 1, the device having been renoved
fromthe sy rln%%.and rotated 90 degrees around the |ongitudinal
axis of Figure 1; 15¥igure 23 4g & Plan yieyWetdkehalanedigie (3 i3kt

preferred enbodbﬁewhgﬁ%dfzneyrlnge actuation devicé, taken al ong
line 3 - 3 of Flgure ure 4 ross-sectional view,
taken al ong ﬁég&lre 22 flﬁzlag@l%’h V’sﬁ’fb\ﬂﬁ tbr?efsqu'qasqedpref erred 20
enbodi nent® of t Ieéas}:cmegacacﬂhmtem thaat omar et aiée?.bl iim the prddentstretched
position on a syhia9&ie Figure 5 is an expl oded el evational view

of the syringe ébtuatlon device, in accordance with the first
preferred enbodi nent Féguziee 23 dsem rlareviesh oL® syringeni Rff ek itypen

el evational vi ewhowdkdam #ieRidd ?® and 21 6wit'§1 @heclﬂtﬂﬁ.—c%ted
Flgure 7 is a crgss-secti,onal, view, taken ‘al og% 1 ne - 7 of Figure

3: FRjgptoperdc, elgment, of Figurg 22 dn éah%tnr@qﬁfm ofy
conflgured f or bedngn iastadQed ;preferred enbodi nent of

_ rigu;e 24 is a plan view of the syringe of Figure -
23, showing the bifurcated elastomeric element fully
'_ installed;
' Figure 25 is a partial elevational view of a
15 modified plunger portion of the syringe of Figures 20,
21, 23, and 24; . .

Figure 26 is a plan view, taken along line 26 - 26
of Figure 25; o

Figure 27 is an elevational view of a modified end

20 cap for use in the present invention;

Figure 28 is a plan view, taken along llne 28 - 28
of Figure 27;

Figure 29 is an elevational view, partly in cross
section, showing a modification of a small diameter

25 syringe to accommodate the present invention;

Figure 30 is an elevational view, partially in
cross section, of a modified end cap that can be used
with the first and second preferred embodiments;

Figure 31 is a plan view, taken along line 31 - 31

30 of Figure 30; |
| Figure 32 is a plan view of a syriﬁge and the
first preferred embodiment of the invention, with the
grommet assembly in perspective, showing a method of



t he i nventi on; Figure 9 is a cross-sectional view, simlar to

that of Figure 4, showi ng the second preferred WO 95/ 24231

PCT/ US95/ 02739 10 enbodi nent_.of the
i nvent i o'WPA%24®Bled on a syringe; Figure 10 i s BETAISESA03DNal
view, taken along line 10 - 10 of Figure 9; Figure 11 is a
perspective view of an elastic band 5 configured for use in a nodified
formof the second preferred enbodi nent of the invention;

Figure 12 is a cross-sectional view, sil¥lar to that of Figure 9,
showi ng the nodified formof the second preferred enbodi nrent of the

I nvention installed 10 on a s |nge Figure 13 is an

el evat i onal V|ews¥ﬂﬂ«§P%ﬂ%ﬂKFﬂ? and 13 . 13 of Figure 12;

Figure 14 is a side @lispntesorsd, 34, &id BSyaregelevationshoviewsaofhard
preferred enbod t ' tigl r o.
the process of F&?Atfl%d nrsl%/ ’1{ é;rbmﬂt?% &‘% 65‘ ﬁ'i’gﬁPeQ Ps&ffg&é}ﬂl ‘P' 15
is a view S|nlI§hQﬂ}n9u§hQﬁSﬂﬁgﬁuQ£JXDStallatkﬁnwwant$¥rtm@si|c elenent

fully insBalled ongdi@iied De%ﬁ"f jorrbf t & Pré? &i-¥éq BnbSa m@hed Vi ew

of the band-pullin 0 e, odi nmen t aken
al ong P g Referrfgg to the draw1ngs, an elastomeé&c syringe

actuation device 10, in accordance with-a first
preferred-embodimeht of the present invention, is shown
both installed on (Figures 1 and 4) and separate from
10 (Figures 2, 3, and 5 through 7) a standard IV
administration syringe 12. The syringe 12 has an
outlet tip 14 at its proximal end, of the standard
configuration that accommodates a-tYpiéal Luer fitting
(not shown). Extending diStally from the tip 14 is a
15 substantially cylindrical barrel 16, the interior of
which provides a reservoir for a liquid therapeutic
agent (hereinafter referred to as a “"medicament"). A
plunger 18 is received within the barrel 16 for
longitudinal movement between a withdrawn position
20 (shown in Figures 1 and 4) and an inserted position.
The plunger 18 has an actuation portion 19 extending
distally from the barrel 16, the actuation portion 19
terminating in a flattened, substantially circular
~ thumb rest 20. ' ‘ | B
25 ' The elastomeric syringe actuation device 10
comprises a grommet assembly 22 that fits over and
‘seats around the outlet tip 14 of the syringe 12; an
end cap 24 that engages the_tﬁumb.rest 20'§f the _
syringe plunger 18; and an elastomeric element 26 that
30 connects the grommet assembly 22 and the end cap 24.
' As best shown in Figures 5 through 7, the grommet
.assembly 22 comprises an externally-threaded,
cylindrical, bolt-like fitting 28 and an iﬂtgrﬁally-



[ine 16 - 16 of Figure 14; Figure 17 is an el evational view of

t he band pul I'i ng |nplenent of the Fi gure 14 enbodi nent, taken 25
along line 17 - 17 of Figure 16; - Figure 18 is a plan view of a
nodi fi ed WE9$24231t he band-pul I i ng i npl enent; PCT/USP5(0R739 19 i s
an el evational view of the band- pul I'i ng inplenent of Figure 18,
taken along line 19 - 30 19 of Figure 18; Figure 20 is a side
el evational view of a syringe, nodi fied in accordance with a .
vari ation of the second preferredl®nbodi nent of the invention, and
enpl oyi ng WO 95/ 24231

PCT/ US95/ 02739 dual elastic_-
bands; threaded annudar qojllax 39 F%Rﬁnlﬁl5ﬁ§qV%H§$ZFhr%H§ed

o:‘ Figure 20_;I onto the ﬂﬂﬂ{)ﬂg%l S melﬂﬂtuiﬂgvm ﬁabliﬂrsﬁiﬂi Bore

el astoneric ele 1at_can, be u e \ -
Figure 23 is a gﬁg éﬁ?o §§$ -ékﬁm%# %2 hav1n% vﬁ?#%r?$gures

20 and 21, with atificé U3Eathait communiestesz1thethsmhmref3?;gure 22 in
the process of 10 bel qgeégséﬁéégdl ‘%Fr?he'b£§QQéﬁaZ%aészg pl an V|emA

of the syringe of Figure urcate | ast oneri c
elenent fully comprises a short, cyllndrlcal sleeve 38 having an open

proximal end, and a closed distal end wall 40 that
includes an annular peripheral flange 42. The hollow
interior of the sleeve 38 is dimensioned to receive the

10 thumb rest 20, which seats against the interior surface
of the end wall 40. The flange 42 is provided with a .
pair of diametrically-opposed guide slots 44.

Extending radially inwardly from the interior wall
surface of the sleeve 38 are a pair of diametrically-

15 opposed fingers 46 that provide means for releasably
engaging or latching the thumb rest 20. Extending
distally from the exterior surface of the distal end
wall 40 of the end cap 24 is a ring-shaped handle or
finger grip 48, having a large central orifice 50.

20 ' In the first preferred embodiment, as best shown
in Figure 5, the elastomeric element 26 is an elongate
elastic strap having a first end portion 52 and a
second end portion 54, with an intermediate portion

. therebetween. ‘A single hole 56 is formed in the strap

25 26 near the first end portion 52 and a plurality of
holes 58 are formed in a linear array near the second
end portion 54. The end cap 24 is attached to the
approximate middle of the length of the.strap 26 by
passing one of the end portions 52, 54 through one of

30 the slots 44 in the end cap flange 42, from the
proximal side to the distal side thereof. That one end
portion is then extended across the exterior (distal)
surface of the distal end wall 40, through the orifice



i nstal | ed; _ Figure 25 is a partial elevational view of a 15

nodi fied plunger portion of the syringe of Figures 20, 21, 23, and
24, Figure 26 is a plan view, taken along line 26 - 26 of
Fi gure XB0 95/24231 Figure 27 is an el evational view of permsskifarsed end 20
cap for use in the present invention; Figure 28 is a plan view,
taken along line 28 - 28 of Figure 27, Figure 29 is an

el evational view, partly in cross section, showi ng a nodification of
a small diameter 25 syringe to acconppdate the present invention;

Figure 30 is an elevational view, partially in cross section, of a
nodi fi ed end cap that can be used with the first and second preferred

embodi nents; 50 of thR flingesy grip gBan andvthenkthraughy theicother 31

30 of Figure 3fhe 44 back - tg'ﬂ\’éepfgxiﬁaf Qi&@ Hf%éf £lanyéi #9¢ and the
first preferred enbodi nent of I'nvention onmet assenbly

i n perspective, Qﬁuﬂﬂ?qugrﬁﬁ¥ﬁﬁpﬁf°f the SQE?95¥§4EQEH pulged through
PCT/ US95/ 02739 the slots 44 until the end cap 242is situateding the

I nventiong and approx:.matefy %Jrgswa?’);’ afonga&cxi Bfe ghel Pvgfl' On@ragl %\5 of a
The strap end portions 52, 54 are removably
- attached to the grommet assembly 22 by means of the
single hole:56 ‘and a selected one of the plurality of
- holes 58. Specifically, as best shown in Figure 5,

10 with the annular collar 30 removed from the fitting 28,
the proximal end of the fitting 28 is passed through
the single hole 56, and, with the strap end portions
52, 54 overlapping, through one of'the-plurality of
holes 58, selected on the basis of the size of the

15 syringe on which the device 10 is to be installed. The
collar 30 is then threaded onto the fitting 28 until
the strap end portions 52, 54 are snugly captured
between the collar 30 and the head 34 of the f1tt1ng
28, _

20 . . Because thé slots 44, through-which the strap 26
is passed, are disposed radially outwardly from the
syringe barrel 16 by their placement in the flange 42,

'the slots 44 and the flange'42~prov1dé'an'“out:igger“
effect, whereby the strap 26 is positioned away from

25 the syringe barrel 16, as best shown in Figure 1. This
sepération between the strap 26 and the syringe barrel
16 prevents abrasion of the strap 26 against the
syringe-barrél 16, thereby preventing damage to the
strap 26, and allowing for a smoother movement of the

30 syringe plunger 18 when the device 10 is used in the
manner described below. S

To use the actuation device 10, a syringe 12 is
filled with the desired quantity of medicament, and



‘modi fied formof the enbodi ment of Figures 1 through 7, show ng t he
steps of installation on a syringe. 5 Detailed Description of the Preferred

Enbodi nent.s _ Referring to the drawi ngs, an el astoneric syringe
actuati oV Q&4 10, in accordance with a first -~ prefRB¢VEPSOIRdi nent
of the present invention, is shown both instailed on (Figures 1 and
4) and separate from 10 (Figures 2, 3, and 5 through 7) a standard |V
adm ni stration syringe 12. The syringe 12 has an outlet tip 14 at its
proxi mal end, of the standard coRPi guration that acconmpdates a
typical Luer fitting (not shomn) Extending distally fron1the tip 14

Is a 15 subsianti I C bar r el the |nter whi ch
provi des a rese ﬁ@ﬁpr %rbél 3X#rfa’tﬂ ?’ﬁgpaﬁ&ﬁ |%lenqe afg%n? fﬁ&%‘f‘h%‘?t??’
referred to as eohweﬂtmanemtmpansA such apl angéamp8 (hotr ehekmgdoni then t he

barrel 16 for g&' RHQt“QhoGBXeEB%SB'EEHBEB £n¥! Bﬁ@&@‘*‘.’”t&&s bl g 20

(shown in Flgures | unger
has an actuatloﬁhﬁo$Yréﬁ9§9 eWithdths OUtf1°H|§P§FF9°FP§n1FHG P FPQPr16

the actuabion ppgtiéfaifls in 1t§ew1tﬁa£hﬂﬁ pBsatiibalt 8Be8hotmbihantial Iy
circular ﬁhunb rest 28 The el astoneric syringe actuation

device 10 PHPPT ses2H ngnnEt assenbly 22 that fits over and.
seats around the outThe acbuatdioh fbkwiegrilngéslfhenaninstalleddonagh24 t hat

clastoneri o e cRlrtiae F B feRcing endVbkBHfel UBBh1Y. 22 ReB0na,
end cap 24. the outlet béBtlﬁhoWAthntFEQGRPsls extending, thnoughonnet
assenbly 2 Conﬁ'iéSééné‘fafxafifﬁceyskhéﬁédS§1a1 poreC¥bi BE' thgl fﬂe‘ehhg' ke
fitting 28 and an internal
28. The end cap 24 is then pulled distally, by means
of the finger grip 48, until the thumb rest 20 of the
plunger 18 can be seated within the sleeve 38, with the
edge of the thumb rest 20 being engaged by the latching
15 fingers 46. 1In this position, shown in Figures 1 and
4, the elastomeric element or strap 26 is stretched so
that it is under tension, thereby biasing the plunger
18 toward its inserted position.
When the obstruction to the syringe outflow is
20_ removed (e.g., by removing the above-mentioned clamp),
the plunger 18 is free to be moved toward its inserted
“position. This is accomplished by the release of the
potential energy stored in the stretched strap 26 as it
elastomerically restores itself to its unstretched
25 configuration, thereby generating a linearly-directed
force against the thumb rest 20 which drives the
plunger 18 in the proximal direction toward its
inserted position. The proximal movement of the
plunger 18 into the barrel 16 causes the medicament
30 therein to be discharged from the outlet tip 14. The
' driving force generated by the strap 26 has a very slow
rate of decay, so that the flow rate of medicament from
the syringe 12 remains reasonably close to a
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13 t hreaded annul ar collar 30 that is renovably threaded onto
the fitting 28. The fitting 28 has an _axial bore - 32 and an

enl ar ged-‘aagﬁlé‘!-zé? head 34 having a central . orifice 3BCTM§PS02739
communi cates with the bore 32. 5 As best shown in Figure 4, the
end cap 24 conprises a short, cylindrical sleeve 38 having an open
proxi mal end, and a closed distal end | 40 that i ncl udes an
annul ar peripheral flange 42. The holl o interior of the sleeve 38 is

di rensioned to receive the 10 thunmb rest 20, which seats against the

I nterior surfac h I : fge i o\Vx L.th a
pai r of diamet r;i)ga sfey%%g%%gegoﬁg?lg\eiﬁglﬁﬂ%{@"ﬁhemEﬁlé&nﬁnzg"%édi al | i[/\é

i nwardly from t MR eqMeRA}Y SO.  surface of the sleeve 38 are a pair
PRI Wi it v o R e

rel easably - ngaqi ng or:Jatchin ' res ndi n

G stary Lrom ¢ ASHAGIHD davide, b cthetit ind Sh £ a8 aesetihra jdbaye, 1o
end cap 24 is a (endy-eitdpetherasyitinge's outfIowgeuitably 4stemcoedp. | ar ge
cent ral ori i ce i1 Pdne strep d Norddi Yo PIE 65 Sy PIRGEI BN, as Dest

shown I n Figure the el"astoneri c el enen an~ el ongat e

el astic strap h&kared (or Sthidrl Horis hebw aised) , one archekhedfl Boeti on

54, with an int aFRH e PG 46 in LHE EREINESs1edvei 38! Bs hpire D i s
formed in the stra 2 26 near the first _en orthng and @.g&urallty
of hol es 38 ThAANed A1 enJRgement NAth the ohtt * end

portion 540 The thetelnp Kekpinqtthe wctuatidre device apprixome? £lying? e of
e ougn e bt K SO Hietnge 12508 APl \Ond e PRlALo0F 02 O
energy when the strap 26 breaks. In addition, the end
cap 24 and the_g:ommet-assembly=22 are securely
(although removably) attached ﬁo the strap 26, so that,
15 even if the strap 26 should break, all of the o
components of the device 10 are held together, with a

minimal probabiiity of separation or loss of a

component. _
| A syringe actuation device 60, in accordance with
20 a second preferred embodiment of the invention, is

shown in Figures 8, 9, and 10. In this second
.embodiment, the elastomeric element is a continuous
elastic band.éz, having a pair of diametrically-opposed
holes'64. - A unitary grommet 66, having a hollow bore

25 68, is-inserted into a first one: of the holes 64 to

: attach the band 62 to the grommet 66. The outlet tip
14 of the syringe 12 is inserted into and through the
bore 68,:s6 that the grommet 66 is seated around the
outlet tip 14. . . '

30 An end cap 70 comprises a short cylindrical sleeve
72 having an open prdximalwend,zand.a closed distal end
wall 74. The hollow interior of the sleeve 72 is
dimensioned to rgéeive the thﬁmhurest 20 of the syringe



‘proxi mal side to the distal side thereof. That one end _portion is

then extended across the exterior (distal) surface of the distal end
wal | 40, through the orlflce _ WO 95/24231

PCT/ US95/ WD 3324231 - " 14 PCPRISOL07HE

finger grip 48, and then through t he ot'her slot 44 back to the _
proxi mal side of the flange 42. The one end portion of the strap is
t hen pul | ed through the slots 44 until the end cap 24 is situated 5
approximately m d-way along the length @ff the strap 26. The
strap end portions 52, 54 are renovably attached to the gromret
assenbly 22 by neans of the single hole 56 and a sel ected one of the

plurality of 12, wblich SeatsSpgeiihstathe, intedéor shrfacenoEi ghecehd 10
h th I 30 f f 8
with the annul ary 59%8 h. E&@E&&ﬁﬂ? EQE&E&ﬁy hhbh?ﬁl% ngmhgpe g el

end of the f|tt|ng , an
with the strap eWal oPPFSﬁ?e of thess, esxeoVSrPEBp?nBalth€ugh one of the

- plurality of dlambﬁkQ&aiﬁy-&ﬁbaﬁbadfQﬂghb% b%stﬁaﬁfpkbelabzﬁeahstE%r 15
syringe onswhich e_deyv lar 30.is

t hen t hreaded onf%f?ﬁﬁaP#YtFﬁgagénﬁnPFllaQCLInﬁhghgtggﬂmgnaeﬁﬁrngns 52, 54
are snugly captured The ehdt wepn70héscpkrbwided witht RephdadoE4 of the

o110 pataiablrionyy-BoRNag, biRaCUEhaedy skBECUIYHILED (1 Strap
_ comprises a pair of gulde fingers 78 extendlng radially

outwardly from the end wall 74, and then angled toward

10 each other substantially at a right angle, with a gap
therebetween into which the band 62 can be inserted.
The guide fingers 78 position the elastic band 62 so
that it is spaced from the syringe barrel, and thus
function much like the end cap slots 44 of the first

15 embodiment.

An arcuate grip portion 80 extends distally from
the distal end wall 74, and é knob or button 82 extends
distally from the distal end of the grip portion 80.
The band 62 is passed between the band guide fingers 78

20 and around the exterior surface of the grip portion 80,

. with the knob or button 82 being received in the second
one of the holes 64 in the band 62 to secﬁre the band
62 to the grip portion 80 of the end cap 70.
A modification of the second embodiment is

25 illustrated in Figures 11, 12, and 13. In accordance
with this modification, an elastomeric syringe |
actuation device 60' differs from the embodiment of
Figures 8, 9, and 10 primarily in having an end cap 70'
with a grip portion 80' that has a smooth,

30 uninterrupted exterior.surface; without any button or
knob. Accordingly, in this modification, the device
60' employs an elastic band 62' that requires only a
single hole 64' for the attachment of the band to the



syringe barrel 16 by their placenent in the flange 42, the slots 44

and the flange 42 provide an "outrigger"” ef fect, whereby the strap
26 is positioned away from 25 the syringe barrel 16, as best shown in
Figure 1.WOPARE3l  geparation between the strap 26 and POT/USYS/2I8E

barr el 16 prevents abrasion of the strap 26 agai nst the syringe
barrel 16, thereby preventing damage to the strap 26, and all ow ng
for a snoother novenent of the 30 syringe plunger 18 when the device 10
is used in the manner descri bed b®8ow. _ To use the
actuation device 10, a syringe 12 is filled wth the desired quantity
of nmedi canent, and WO 95/ 24231

PCT/U895/02739 grommet 66, in the manner previipusly descmdpede oFeF| ow

from the syringeedinghsédured®dedythe endC@@yeﬂb' n@lﬁe”ﬁé‘ﬁ& §UCPe§§e§ cl anp
(not shown) on the e out

14 of the ¥ r?quequ*fslﬁ r#*’h%%ﬁ# OW‘S te%#‘g?%ﬁﬁ%? L & 1|8
remai ns in its wihehdaxtver imsisurfacesof hthe gmp portfcguaes 1 (imdb4
seatng e g omet Sk Aaeds dfddIas Ve | Pfaures o YhEOME fa s 1
tip 14 extendi nGBRINRfh i a napner ginilayite c@'!% ofidtheai firsbre 32 of
the fitting enbbaimete SNFIiPPred 1 Sth lli’ufI ech@'ééﬁﬂ:éi/edbﬂo ERES
of the flnger.gg éﬁgeﬁgndlmeggatfhe ch1§¥ vantage of the second is
_ lower cost, although it can accommodate a narrower
10 range of syringe sizes..
A third preferred embodiment is shown in Figures
14 - 19. This embodiment comprises a continuous band
or loop 90 of elastomeric material with a single hole
92; a tapered, préferably conical fitting 94, having a
15 proximal apex 95, and a recess 96 in its base that
removably receives the outlet tip 14 of the syringe 12;
and a band-pulling implement 98.
. A preferred form of the band-pulllng implement 98
~ is best shown in Flgures 16 and 17. - As shown, the
20 band-pulling implement 98 comprises a handle portion
100, formed from a length of thick wire or tubular
plastic, bent or molded in a U-shaped configuration,
the opposed ends of which terminate in a pair of
opposed, downwardly-depending hooking fingers 102. An
25  alternative band-pulling implement 98', shown in |
Figures 18 and 19, comprises a handle portion 100°
formed as an arcuate, U-shaped strip of plastic or
metal, with a pair of downwardly-depending hooking
fingers 102' defined by a pair of vertical slots 104
30 near the ends of the strip.: _
The third embodiment of the invention is used as

follows: The conical fitting 94 is placed over the
syringe outlet tip 14 by inserting the outlet tip 14



*plunger 18 can be seated within the sleeve 38, with the edge of the
t hunb rest 20 bei ng engaged by the | atching 15 fingers 46. 1In this

position, shown in Figures 1 and 4, the elastoneric elenent or strap
26 is st rweeNer3to that it is under tension, therebyPEFH$37¥he

pl unger 18 toward its inserted position. When t he
obstruction to the syringe outflowis 20 renoved (e.g., by renoving the
above-nmentioned cl anp), the plunger 18 is free to be noved toward its
i nserted position. This is acconpt?shed by the rel ease of the

p?tential energy stored in the stretched strap 26 as it

el astonerically restores itself to its, unstretched, 25 1f ati
thereby generat i¥FQ HhaeEPPHSAi ?éc?@dtﬂe asey P e%&ai%iﬁ%gtq{#e%'unbﬂ?eést
20 Whltcg drives éi&%omeri@lbﬁmrsd&d; nindealledioml thie rpreximal oepd doft s
inserted positiqn. T r oxi yal ggp%- , ol 184 4 t he
barrel 16 cause%ﬁesﬁﬁgﬁ@%ng%tbgg{& ]é!?éi%@oa%%xd?gc&hg?%% ?%%ﬁ%ﬁe

outlet tip 14. 9heinto therhelegd? oinctheeand c30py The RINAP2961Has a

very sl ow ! f
‘the syri ngse 12 r%%’?n%ﬁ?éejiggxg%f@%rgé}}ifgugi%rfﬁﬁlﬁ%g‘/eggtpa(@m) bpm

PCT/ US95/ 02739 means of the hooking fingers 102 (10 ' anééé%geyzg§ed
gom nal fl ow rat s Upiéh HHE1ER' dDgEally| Susing thenphylementedd| Y94d),
syringe 12 nayuggﬁiléﬁgdbggg géqéggpﬂﬁéhagggnd and brought to bear

against the thumb rest 20 of the syringe plunger 18, as

10 shown in Figure 15. When the syringe is to be used,
the fitting 94 is removed, an IV administration set is
attached, and the elastomeric band 90 is installed and

. actuates the plunger, as described above. |
An advantage of the third embodiment is its

15 simplicity of construction and use, as well as its
ability to be used with a wide variety of conventional
syringes. Furthermore, the fitting 94 maintains the
sterility of the outlet tip 14, while also facilitating
the installation of the ‘elastomeric band 90. -

20 | Figures 20 - 32 illustrate a number of
modifications and variations that may.bé employed in
conjunction with one or more of the above-described

embodiments.
_ Figures 25 - 28, for example, illustrate
25 . modifications that may be advantageously employed with

either the second or third embodiments, and especially
the third embodiment. Figures 25 and 26 illustrate a
modified plunger actuation portion 110 that may be.
incorporated into the plunger of a standard syringe.
30 The modified actuation portion 110 comprises a flat
distal end surface 112 defined between a pair of
parallel, distally-extending flanges 114 that serve as
guides for the elastomeric band 90, and keep the band



actuation device 10 installed on it as described above 5 (and with the
syringe's outflow suitably obstructed). Shoul d the strap 26 break
while the syringe 12 is stored (or while it is being used), one or
both of WRIS/2423 latching fingers 46 in the end cap sl e®RSITERISPE3Y| kel y
to be retalned I n engagenent with the thunb rest 20, 10 thereby keeping

the actuation device 10 from"flying" - off of the syringe 12 in
response to the rel ease of energx when the strap 26 breaks. In
addition, the end - cap 24 and thé%grommet assembly 22 are securely

(al though renovably) attached to the strap 26, so that, 15 'even | f the

strap 26 shoul d_break aII ents of the de e 10
hel d toget her, WFoR 1P 1nﬁrﬁﬁﬁlt&%ﬂﬁﬁ£BF%}Qﬂ B8S: 18- | o of a
conponent . flanges Aosybandeguaifeat Lda maylféaﬁé rad13ddgrda&warﬂnyh 20

a second IOFEferfﬁéi%eg}?%g%gfg&aﬁyl_géﬁggég n%b?ﬂl?hé of the ng?.«%ph rapgur es

8, 9, and 10 rc e enent is a
cont i nuous edge of | thesagtuatian pPagtiopaliOef agi shewni énl Figuyessed

hol es 64. A wnijifirandroelet 1R6anhaytesnatiok! QMQF Shéwn 1n6§‘n.gh§‘ebnsert9d

into a first one of_the_holes. 6 r onmet
66. The outlet291p?{ 9'1§ngf2fhea§y?9ﬁﬂﬁgi?n §°Fﬁ§8Ptg&Snt aﬁng PRy ough
t he bor e itiden ¢haflahge§rbnwbtt58t|areeathdtantmamlyhe out | et

tip 14. 30 0,c lse ' yhi dri ve
72 having an oﬁ%ﬁq%$§§?8g+g é% gﬂgééfoég % ?LFQ i%ﬂ Eﬁh éb?€ The
hol | ow i nt eri oraxg spncede@%@1321Yslnwardln|ﬁﬁnmlﬁhedpenlpbguameedge t hunb

rest 20 of e Sprém@eactuatioNPp8ptdr3iior.

PCT/ US95/ 02 9 . : _
Figures 27 and 28 illustrate-a similar concept,

embodied in a removable end cap 120 that fits over the
standard plunger thumb rest 20. In this modification,
a flat, band-receiving channel 122 is defined between
15 pair of parallel band guides.124:that extend distally
from the distal surface of the thumb rest 20. The band
guides 124 may be perpendicular to the distal surface
of the thumb test.zo, and spaced inwardly from the
peripheral edge of the end cap 120. The band guides of
20 the end cap may also have the flared configuration of
Figure 26.  The end cap 120 also advéntagebusly has a
proximally-extending peripheral rim 126 that defines a
proximal seating surface 128 for the thumb rest 20.
Figures 20 and 21 illustrate another modification
25 that may advantageously be used with the second and
third embodiments of the invention. In this '
modification, at least two relatlvely weak elastomeric
- bands 130 are employed, rather than a single band. The
two bands 130 are thinner than the single band that
30 they would réplace, so that each of them, individually,
-is easier to install. Specifically, each of the bands
130 has a hole 132, through which the outlet tip 14 of
the syringe is inserted. Each of the bands is



17 12, which seats against the interior surface of the end

wal | 74. Extendlng radially inwardly fromthe interior wal | surface
. of the sleeve 72 are a pair of dlanetrlcally opposed fingers 76 that
‘provi de mwans24281 rel easably engagi ng or | at.chi ng tPeT/sasmh7oest 20.
The end cap 70 is provided with a pair of ‘diranetrical | y- opposed band
gui des, each of which : - conprises a pair of guide fingers 78 extending
radially outwardly fromthe end wal |l 74, and then angled-toward 10
each ot her substantially at a right ang®®, with a gap ther ebet ween
I nto which the band 62 can be insert ed. The guide fingers 78
position the elastic band 62 so it is spaced fromthe syringe

barrel, and tMﬁﬁeparatqhﬁcﬁﬁﬁﬁﬁﬁbﬁq|@é5ﬂﬂ;%ﬁdQ&ﬁFsF&%;QQ tyatien

first 15 enbgsbhPeidén 110' of the ﬁmuﬁgéyatenefepypﬁé@hﬂﬂlﬁg e¥gends
distally from t he ton, 82 extends

distally fronﬂtrﬁ;%ﬁﬁ?éfgIStQB? ?ﬁﬁmg??b“%o? S%Bgfe' reP?%é VBL¥d 62 is

passed between tsixrdrandebastemérigeband8 Znhls mndlﬁlouhdonheseth95|or

eterved i n e secoé’%fé'f&%e by indiylauafs 008 fhyOHL GEaB%oRCI 00

t he band - onfixrmhe grip portion 80 of the end cap 70. A
modi fication of the %quﬂﬂlfaP06¢ t'ﬁszéhownlihuﬁiéﬁiég bp, Fayranall,
12, and 13. |In accordance this._ nodific %IOH ia onerlc
syringe euﬁimu|?Hﬂﬂém?%%fﬁﬁatﬂ??f%Fgl?Y%n?thé Bﬁﬁ%ﬁ? fitagfomeric

Figures 8, 9, zmntﬁéprm40ﬁfbéstlahhamlﬂg Pigerd 22p démprisingwatpadrgrip
ot on 80 12 of Barh PIEE! Pyt RAELLUPLER B LELhahea TERCe

wi t hout any button catron, the
devi ce . separated by a llnear gap 144. The bifurcated strap

140 has a pair of opposed ends 146, at which the strip
elements 144 are joined to each other. Each of the

_ ‘ends 146 has a hole 148.

15 The use of the bifurcated strap 140 is shown in
Figures 23 and 24. First, the bifurcated strap 140 is
folded over onto itself so that the ends 146 overlap
with the holes 148 in alignment with each other. The
strip elements 142 are spread so as to widen the gap

20 144 for the entry of the syringe between the strip
elements 142, whereby the outlet tip ‘14 of the syringe
is inserted through the aligned holes 148. Thus, as
shown in Figure 23, the two strip elements 142 are now
disposed on diametrically opposite sides of the syringe

25 .barrel. Then, as shown in Figure 24, each of the strip
elements 142 is separately stretched distally over the
thumb rest 110°'. Thus, the bifurcated elastomeric
strap 140 provides the above-described advantages of
the dual band modification of Figures 20, and 21, but

30 with the further convenience of using only a single
elastomeric element, rather than two;separate bands.

It is contemplated that the various embodiments
and modifications of the present invention may be used




60" enploys an elastic band 62' that requires only a singl e hole 64
for the attachnment of the band to the WO 95/ 24231
PCT/ US95/ 02739 18 grommet 66, in
t he mannwio 9sre2s1ousl y descri bed. For bei ng secur ed por/usesiozmel cap
70", the band 62' relies on the guide fingers 78 and on frictional
contact with the exterior surface of the grip portion 80'. 5
The second enbodi nent of Figures 8 through 13 is enpl oyed in a nanner
simlar to that of the first enb@d nent of Figures 1 through 7. As

~ conpared to the first enbodi ment, the chief advantage of the second
IS | ower cost, although it can acconnndate a narrower 10 range of
syringe sizes. with a widehi V@ pietar r &f edYEimIesis 9Fﬂ)vvrvaﬁlpllm|res

BT o e e vt iy
i i

coni cal fittingth® otletytd m%‘?ﬁr%‘pé‘}?b? é?ﬁ ’e’dg%fse’@ q?%éll ts

base that 1se|mbalslmh‘1e(fe:rvg&dﬂar @ridagfeniént by dfhe yrommétnge 12;

band- pul 11 ng 1 rBEBREREYoRE tne sirss, and sedort] Suddthedbd” " pigle

shown, the 20 2Baddlustriates igve sieh 8 amai;:lnd;me;:e:arﬁymngﬁ {35
100, formed f roﬁ‘ag g %Pﬁfletdmfgi' Y vitH tHd Present FHhASHE fon LR OF

nolded in a Us urati
this modlflcatlon, an annular bushing 152 is installed

on the proximal end of the syringe 150 as an adapter
10 that effectively increases the diameter of the syrlnge,
so as to provide a bearing ‘surface agalnst which the
grommet assembly can: abut. The bushing 152 preferably
has a substantially conical shape, with a tapered
proximal surface 154 that facilitates installation of
15 the grommet assembly, and a base 156 with'a stepped
orifice that recelves and conforms. to the exterior
- surface of the. outlet tip and the proximal portlon of
the syringe barrel. -
‘Figures 30 -and 31 illustrate still another
20 modification that can be employed in any of the
embodiments. This modification employs a combination
‘end cap/band puller 160, comprising an end cap portion
162 having a distal end to which is attached a band
- puller portion 164. The end cap portion 162 and the
- 25 band puller portion 164 are advantageously formed as a
unitary component, such as a plastic molding.
The end cap portion 162 preferably has an interior
166 of stepped or graduated diameter, to accommodate
syringe plunger thumb rests of different sizes. The
30 band puller portion 164 preferably has the
 configuration of one of the band-pulling implements of
the above-described third embodiment, as illustrated in
Figures 14 - 19. ‘As shown in Figures 30 and 31, the



“the opposed ends of which ternminate in a pair of opposed,
downwar dl y- dependi ng hooki ng fingers 102. An 25 alternative band-pulling

_inplenent 98', shown in Figures 18 and 19, conprises a handl e portion
100’ wo9R4asd as an arcudte, U shaped strip of:-i':pl ast i PQIUS95/02739 net al |
with a pair of downwardly-dependi ng hooki ng fingers 102' defined by a
pair of vertical slots 104 30 near the ends of the strip. The
third enbodi ment of the invention is used as -follows: The conical
fitting 94 is placed over the syRriange outlet tip 14 by inserting the
outlet tip 14 WO 95/ 24231

PCT/ US95/ 02739 Into the recess

96 in the base bandh@ulkey rpevRionhis conflqynﬁﬁ(ﬁﬁntbebaﬂadgpuﬂélng

instal |l ed on th&m&&%ﬁbﬁ&'SQ“chszgures fige apd’ i19g€e FRuly, iiRS@ald A t he
apex 95 of the hltt

t he hole 92 in.the The band
90 is t he ﬁgﬁgg8rﬁ&°Ph36§a aﬁgaPnﬁFEHEEF'gfbfg %b trip
means of t he hoolfi pdabtigeos m@ta410Wikh anghatire olfanvertical hqphﬂmgﬂ pul | ed

distally, Usi 89 hHBe il SBE ekl bl & patr i WertiBBI0RIGES oapped

around and brought~“t0 b thunmb I the syringe
pl unger 18, as nesr tbnoﬁmdSnOE'gbﬁestglp-Mh@het#QNQQMQM}§Q endo be used,

the fitting 94 bﬁp/ﬁﬁﬁ&eﬁulﬁgr|Y6%d@hﬂ'%E@%Eh%@dS%&ohﬁa disp os%bh%?hed and
the elastoneric band 90 i's | nstalled and act uat es unger,,
descri bed above®lastomeric band 174, after use and then be re sed with
" a new band. ‘ .
10 Figure 32 illustrates how the present invention
may be used in a manner that allows for the aseptic
attachment of a sterile IV administration set to a
sterile syringe 12. This method, illustrated with a
syringe actuation device 10' that is similar to the
15 above-described first embodiment, requires a grommet
assembly 22' with a large enough internal diameter for
the passage therethrough of an IV line 180 with a
locking connector 182 and a closure cap 184. While the
outlet tip 14 of the syringe is closed with a syringe
20 cap 186, the capped end of the line 180 is passed
through the grommet assembly 22', and a length of the
line 180 is pulled through the grommet assembly 22°'.
The syringe cap 186 and the IV line closure cap 184 are
removed, and the connector 182 is attached to the
25 outlet tip 14 of the syringe. The procedure is simply
reversed for the aseptic removal of the IV set from the
syringe. : ' _
As shown in Figure 32, the modified grommet
assembly 22' includes an optional finger 188 for the
30 attachment of the IV line 180 to the grommet assembly
22°',
Figures 33, 34, and 35 illustrate a syringe
actuation device 210 in accordance with a modification



An advantage of the third enbodinment is its 15 sinplicity of

construction and use, as well as its ability to be used with a w de
vari ety of conventional - syringes. Furthernore, the fitting 94

mai nt ai V019824231 sterility of the outlet tip 14, whil ePErRIS95/02739
facilitating the installation of the elastoneric band 90. 20
Figures 20 - 32 illustrate a nunber of nodi fi cations and vari ati ons
that may be enpl oyed in conjunction with one or nore of the

above- descri bed _ enbodi nent s. 24 Figures 25 - 28, for
-exanple, illustrate 25 nodi fications that may be advantageously enpl oyed
wth ei ther the second or_ third enbodi nents, and _especi al

the third embodi FEnVariiahieR of he sebpregdesaribed flrsqngwg¥gared
pl unger actuatlogmﬁ@aimeﬁt1191§hebsnny7be This mbBggipatdondornto the

Conpi scs. a 11 aivariaeidh 30 1 Rars i1 8RYY, hala PhiBhek BY Kot

paral | el , distalaylargendapgcitgngygringé 1R4At (sacheassan irrigadiides for

the elastoneré SpPindd) 2A4teeRuiResPdNdarge EStWQE%@BZ%% e. The

PCT/ US95/ 0273 ron1sI|pp|n of
f the actuation pyringe 120 inghudes an puglgsstdp B4ld §f Genventienp

flare radially ogé¥®gd! Ya 1argefeaghaueyEbareahl1509paaadpnam§banasof t he
peripheral afd 0% bhe FShugtLa2nR9" Lhonnil: L28ngioMhe Balhdyr oS
16'. The plunger 18' has an actuation portion 19!
. 10 . extending distally from the barrel, and terminating in
a flattened thumb rest 20'at its distal end. '
The syringe actuation device 210 includes a
grommet assembly 222 that fits over and seats around
the outlet tip 14' of the syringe_lZ';-a-first end cap
15 224 that engages the thumb rest 20'; a first
elastomeric element 226 that connects the grommet
assembly 222 and the first end cap 224; a second end
cap 228 that engages a flattened; disc-shaped fitting
230 on the distal end of the first end cap 224; and a
20 second elastomeric element 232 that connects the
grommet assembly 222 and the second end cap 228. The
first and second end caps 224, 228 have respective
finger”grips_or-handle portions 234, 236.
The grommet assembly 222 is preferably of the type
.25 described above in connection with Figures 5 through 7.
The fifst.gndjcap 224 and the second end cap 228 are
preferably of the type described above in connection
with Figure 4, except that the first end cap 224 has
the disc-shaped fitting 230, which is of Substantially
30 the same diameter as the thumb rest 20', so that it can
fit into the interior of the sécond end cap 228.
_ - The first elastomeric element 226 and the second
elastomeric element 232 are preferably elongate elastic



‘5 25 and 26. In an alternative form shown in Figures 20, 21, 23, and

24, an actuation portion 110" has. band gui des or flanges 114' that
are substantially perpendicular to a distal end surface 112', and

t hat WO 3y2428baced radially inwardly fromthe peri pher aPCHUSAS/0273910 of
t he actuation portion 110'. . Figures 27 and 28 illustrate a
simlar concept, enbodi ed in a renovable end cap 120 that fits over
t he standard plunger. thunb rest 20. In this nodification, a
flat, band-receiving channel 122 is de2%ned between 15 pair of parallel
band gui des 124 that extend distally fromthe distal surface of the

t humb rest 20. The band g des 124 % be perpendicular to the distal
surface Ftrars ¢ ehvthestype, deseribed cabeYRavith) respecheto the |

peripheral edgegDfst her&féreed éﬁﬂadmenbanéxeapfieeh@é, in2@nise end cap
may al so have the %%ared conft uration o The end cap 120

al so advant agediRF3THERt4en, 1 Tﬁ%x?ﬁn???fﬁﬁf%$d#%;h$%?|3ﬂ%¥af P9I 126
t hat defines a holes (mmtlah¢wnkareﬂgeeuxvek2 ié&rfthet fikrstivabdr est 20.

Fi gures 20 a?y %écéﬁ& Héﬁé 3}%&: debe r@&'&:}g SRILRE %lag‘émhgﬁ% E¥?men s

advant ageous use second an of the
i nventi on. I|1%?ﬁs 232. ﬂ%ﬂlf%%%ﬁl%ﬂd %ﬁPI%%$t1$w®$¥@¢h?@vely weak

el astomeric  appReilfa £ 23 awlﬁycdlerafheﬁett@ﬁgenSbfgtﬁebﬁﬂflstThe
two bands 130 are t.hi nney n the single 30.th ul

hat d
repl ace, so thdt %ﬁﬁ?ﬂ%ﬁl?h m?ﬂﬁ %?ﬁua??% e secque%gge?a 02?%S%§II
Specifically, etctacied hepprodimately 630thesmbadbe eoft3thet hength ohi ch the

out | et 2;'23116 Yne secohd®eP¥iidiirid LISRERE a2 D SlplfenbRadny 'S
the same means employed for attaching the end cap 24 to
the elastomeric element 26 of the firstlpreferred
embodiment, as described above. Furthermore, as in the
above-described first preferred embodiment, each of the

15 elastomeric elements 226, 232, is removably attached to
the grommet assembly 222 in the manner described above
and illustrated in Figure 5 for the first preferred
embodiment.

The method of installing the actuation device 210 °

20 on the syringe 12' may now be described. Figure 33
shows the grommet assembly 222 having been seated
"around the outlet tip 14' of the syringe 12', with the
plunger 18' in its withdrawn position. The first
elastomeric element 226 is then stretched distally, by

25 means of the handle portion 234 of the first end cap
224, until the thumb rest 20' of the plunger 18! is
seated within the first end cap 224, as shown in Figure
34. The second elastomeric element 232 is then pulled
distally, by means of the handle portion 236 of the

30 second end cap 228, until the flattened distal fitting
230 of the first end cap 224 is seated within the
second end cap 228, as shown in Figure 35. The syringe
12' is ready for actuation, By means of the force



21. separately stretched distally over the actuation portion

110" of the plunger, thereby requiring | ess effort than the
stretching of a single, relatively strong el astoneric band. This
nDdlflcat‘gBHS‘F‘!:? 3 hus 5 suitable for use by individual sPGRESHEERTI weak
or infirm A simlar concept is shown in Figures 22, 23,
and 24. This nodification enploys a bifurcated el astoneric

strap 140, best shown in Figure 22, conprising a pair 10 of parallel,
relatively narrow strip elenments 142 26  separated by a |linear gap 144.
The bifurcated strap 140 has a pair of opposed ends 146, -at which

the strip el epepts 144 are joiped, to each other. Each of the

ends 146 has a H%P@fiﬂgsgy thg dual EQSEQEeSFctﬁgeBPPEFCQFQd 282ap 140 is
shown in Fi gurks a8vantlagéd. ofi thée, abbvebdéseceibed attaatién ISh

f ol ded over ont e d 4 h e hol es
148 in ali gnmenodé‘}?ﬁée%(f:ﬁ i%a{hée ﬁﬁg éw& Q],Q%@&{;@ grrg:r’]‘ gle%-:% 5%5 fspread
so as to widen t?%?ga$¢t1n90134q°n©¢rthePEﬂYl?eonnthac§§ﬂ5§geabﬁuaﬁennthe

strip sel ef@ﬂsé £42, mdbeh bunéhﬁleﬁgéﬁt khpté4ie£ iH8ep¥EHNTE
I's inserted thro the ali ned ol es 148° Thu shown in Figure
23, the two strlﬂé%ﬂﬁﬁﬁﬁns AVeLy e Nekiodd becauﬁ?s$5§€d°5ntﬁ?anetr|calIy

opposi te sides cdlaskomgricoelemeRtsb226¢l23Theay be shombdepratiegwiatBs,

h of th t t t ched,dj st al
the O M hunha snigifesihbmy € ySassPokarig fetiireatts' ®! Y, ONef
140 provi des t hestaetch deheni bedividaal byetoothe engagedepdaatlbnad
rodi 1 cat | ongof Gl ofn PigdAy 2e KA 35, 04 mdBe Ph4 Pagagonven! ence
er

of using onIy asin astoneri c el enent h mo Separate ¢
bands. elag °Ii‘%r*’c‘6rﬁ%mﬁ1&'@ ACtrationcdevice 21@neadiernte use

and nodi fi cati onish PrddiEids esean wmmltlb@ntﬁ@k&@e ugedit employed only
a single, large elastomeric element. _
From the foregoing description, it can be seen

15 - that the present invention provides an elastomerically-
powered actuation device for an IV administration
syringe that is easy and convenient to use, and that is
adaptable to a wide variety of conventional IV
administration syringes over a broad range of sizes.

20 In addition, the present invention is simple and
inexpensive to manufacture, and is therefore suitable
for use as a disposable device; .Furthermore, the
invention provides a flow rate from the syringe that
remains nearly constant until the syringe is.

25 substantially empty. Moreover, the present invention,
in several embodiments, incorporates features that
minimize the possibility of sudden separation of its

- components, either from each other or from the syringe,
due to breakage of the elastomeric element. .

30 ‘Although the preferred embodiments of the .
invention and a number of modifications have been
described herein, further variations and modifications
may suggest themselves to those skilled in the
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22 wth a wde variety of syringes, of various ,
configurations and sizes. For smal -dianeter syringes, t he outl et
tip and tWO@%2#33| may be of -a dianeter that “i's t oo PCHAISHSH2089 proper
engagenent by the grommet 5 assenbly of the first and second

enbodi nents. Figure 29 illustrates how such a small-diameter syringe
150 may be nodified for use with the present invention. In

this nodification, an annular bushing 232 is installed on the
proxi mal end of the syringe 150 as an adapter 10 that effectively

i ncreases the diapeter_of the syringe 0 S to prqvide a bearing
sur f ace againstpﬁg?&HePﬁeargs' %ﬁFoﬁﬁﬁPP&§seﬁngei&ﬁEQHEF?cTﬁEtHG§HPHg 152
preferably meahasmagbtbebmpriiskl @ padircalf slapejicwstirapst apachd

proxi mal surfac t ek es .l gst.als 1,OR .. gr onmret
assenbly, and aﬁ%ggéglgggm%?ﬁ'giggépggdg hﬁkkg&grgF?%gthgﬁéréggives and
conforns. to thePRREdEpoend fixedstpf §be end: kapeut Appthey waziatdopr oxi mal

portion of 5 mighBejifrihAacaPgrbfihet assemblx ha5595r€§o3gegﬁé Ble
illustrate still ﬁgotger 20 nodi fication that can be engl yea I.n any of
t he enbBRRER Ehak,sRaR hpgether onrakhesy thancbringathygaded end
cap/ band pul | ertégéthepupr otheg embeddmenpspaigheninclude ¥aziktibRg a
distal end to L C LS _ a . || er.porti.gn_164. The end
cap portion 162ﬂgﬁgh%h%8ﬁkfﬁﬂfgtfog Qg the flnggr gr18 and9or-1n the

structure of the latching means in the end cap sleeve.

10 These and other variations and modifications that may
. suggest themselves are considered to be within the
spirit and scope of the present invention, as defined

in the claims that follow.
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25 band puller portion 164 are-advantageousty forned as a uni tary
conponent, such as a plastic nol |ﬁﬂ The end cap portion 162

di ng.
preferably has an interior ”ll“ ul U lH!ﬁpped or graduated dianeter, to
accommodaW@95/24231  syri nge ts of differenPCIUSEH02739The

30 band puller portion 164 p?eferébly has the configuration of one
of the band-pulling inplements of - the above-described third '
enbodi ment, as illustrated in Figures 14 - 19. As shown in Figures
30 and 31, the WD 95/ 24231 28

PCT/ US95/ 02739 23 band pul | er
portion is confiqured as_the band-pulling I npl emrent 98' of Figures 18
and 19. Thus, i!%#%sl%{cm:mﬂaﬁﬁpe portion 168 fornmed as an arcuate,
U-shaped strip i plmsdevice Peraactuating gasyrdhgeehaviny hooki ng

o theCe o rHELED B e ARLAIRIng oA kiBbLY S e e ap ollfTesBERTG"
from a di sposablat the petaitmaheend bfinthé7barnél ¢randeaapliunger be reused
wih o 2 8CelRdthy difbosea VLGHIR PRel bat'PLiaks? RBYehBRLP! esent
i nvention may be used 1n_a nmanner ‘that allows for the aseptic
attachnent of -a ketreer a\withdrawn pesihicriand an inserted, ppeitipnnge
12. This nmethod,thé | pBigéethaviigaan actus¥ibndpoptivnt efbeflaihge 10' that
s simiar 1o thg geariy 2PR%E RS EAREG | ERE SEDOLMTEDh-EETHY! O 2
gr omet ’
. grommet means for seating against the
10 : proximal end of the barrel around the outlet tip:;
plunger engagement means for engaging the
actuation portion; and .
elastomeric actuation means for elastically
cbnnecting the grommet means and the plunger

15 engagement means, so that when the grommet means

is seated against the proximal end of the barrel
and the plunger engagement means is engaging the
actuation portion with the plunger in the

withdrawn position, the plunger is biased toward

20 -the inserted position.

2. The device of Claim 1, wherein the plungér
engagement means includes an end cap, comprising:
a substantially cylindrical sleeve, having an
open proximal end dimensioned to receive the

25 actuation portion; and

an end wall at the distal end of the'sleeve,
having an interior surface that seats against the
actuation portion when the actuation portion is
received in the sleeve.

30 3. The device of Claim 1, wherein the actuation
portion includes a flattened member with a peripheral
edge, and wherein the plunger engagement means includes
latching means for releasably holding the peripheral



assenbly 22' with a large enogggréglgLQQLﬂgLéﬂELﬁr f or t he passage

t heret hrough of an IV line 18 | ocki ng connector 182 -and a
closure cap 184. Wiile the f the syringe is closed

Wi th a syMW®824231 20 cap 186, H‘ﬂ%@ m the .1ine 1RCTHUSHELZHJ

t hrough the gromret assenbly 22 endt h*of the line 180 is
pul | ed through the grommet assenbly 22'. The syringe cap 186 and the
IV line closure cap 184 are renoved, and the connector 182 is
attached to the 25 outlet tip 14 of 2%he syringe. The procedure is sinply
reversed for the aseptic renoval of the IV set fromthe syringe.

As shown in Figure 32, the nDdlfled r ommet assenbly 22' includes an
opt i onal flngerﬁﬂﬂﬁfo the £ neqd JRPMRPX: of the IV Iine 180 to the
gronmet assenbly 4. 22'The dev:.ce of Fepaims1 3whédeinnthSoacthationte a
D 600 0a1  CBBHSD HRNGEed Gulde HEMLRSS BiPIRIIL AL on

24 or \eldshdimeri? adkuatibon-neansiird for popitioning the
embodi ment (%Q‘El%%éoﬂé%lg faétﬁ@e'iéﬁ Cn?één?é‘ £ as to bd/% ogpREL@NEXI tike
particularly well-adapted for use wt arge capacity syringe 12
(such as an irriRpRYYh of t@P§§¥#¥Eﬁ3 that requires a |arge actuation

force. The © syrghge fre déeicelast atLHith | £) vherdin . tié LotwLpidwnal
portion includes a flattened member with a peripheral
edge, and wherein the end cap further comprises:

10 latching means, within the sleeve, for
releasably holding the peripheral edge of the
adtuation portion.

6. The device of Claim 5, wherein the sleeve has

~an interior wall surface, and wherein the latching

15 means comprises a finger extending radially inward from
the interior wall surface of the sleeve.

7. The device of Claim 1, wherein the
elastomeric actuation means comprises an elastic strap
having a first end portion, a second end portion, and

20 an intermediate portion between the first and second
end portions, the first and second end portions being
attached to the grommet means, and the plunger

- engagement means being attached to the intermediate
.portion. ' _

25 8. The device of Claim 7, wherein the grommet
means comprises first and second grommet members that
are removably attachable to one another so as to hold
the first and second end portions of the elastic strap
between them. .

30 9. The device of Claim of Claim 8, wherein the
first end portion of the elastic strap has a first hole
therein and the second end portion of the elastic strap
has a second hole therein, and wherein the grommet



design, a |large capacity-BEFFET“IG**—aﬁd-pLunger 18’ di sposed for

| ongi t udi nal novenent mﬁt '16'. The plunger 18" has an
actuation portion 19 ’é@fﬂ H,ﬂt ally fromthe barrel, and
ter m natWegsidzs1 a flat tcena t 20'at its di PCANUSSSIOR739

The syringe actuation devi¢ce 210 incl udes a grommet assenbly 222
‘that fits over and seats around : “the outlet tip 14' of the syringe
12'; a first end cap 15.224 that engages the thunb rest.20'; a first

el astoneric el enent 226 that connects 3the gromet assenbly 222 and
the first end cap 224; a second end cap 228 that engages a _
flattened, disc- shaped fitting 230 on the distal end of the first

end cap 224; aReaRS comprdsesid el astoneric el enent 232 that connects the
gronmet assenbly 222 andathglgggon@uygidaygaimg éyrindrlcalflrSt and

second end caps 224 er ectiv er, s or_handl e
portions 234, 236. ex%ernai& t%ﬁpaéﬁghﬁﬁﬁt&§§bﬂ&ﬂé%ﬁiéﬁ%éﬂﬁQﬁﬁﬁ bly of
t he type 25 descr thedughothe firsthnand secsndh helgs,card tHavairgh ah

The first end cap 23%13&%%?% %%&0'35’: %9&a€%%d2%§a%'e‘|§er heagd REsFerpb! y of

the type descrlbed above 1 n caonnect , except that
the first end cap 2¢8ngzal °r1f1°FhéL¥%N¥%h@§@daﬂﬂnqqm?qniwatMﬂ9ﬂ1|s of

substantially.  30yikf %ﬁ@ashlaﬁem&eas'ch@awﬂbm atfd theP that it can
fit into the interior of the The first

el ast oneri c el ement ©8B§¥and° E igscbﬁ&ng %1me“§P3§ﬁﬁﬂEQ(?%9%%ﬁ%n 232 are
preferably eIongatethéaethrough the\\Gutlez423ip of the syringe; and
PCT/ US95/ 02439 an internally-threaded annular collar that
removably threads onto the fitting so as to hold
the first and second end portions of the elastic
strap against the head of the fitting;
;o._~Thé deVice of Clainm 9, wherein the second
15 hole is one of a plurality of second holes in a linear
array in the second end portion of the elastic strap.
11. The device of Claim 7, wherein the plunger
engagement means includes an end cap, comprising:
a substantially cylindrical sleeve, having an
20 - open proximal end dimensioned to receive the
actuation portion; _
an end wall at the distal end of the sleeve,
having an interior surface that seats against the
actuation portion when the actuation. portlon is
25 - received in the sleeve; and.
means in the end wall for attachment of the
-end cap to the intermediate portion of the strap.
. 12. The device of Claim 11, wherein the end wall
includes a peripheral flange, and wherein the means in
30 the end wall comprises first and second diametrically-
opposed slots in the flange dimensioned for the passage
of the. strap therethrough. ) -
.13..  The device of Claim 1, wherein the



25 . straps, of the type desWespect to the

first preferred enbodi nent, except this ~  nodification, it may
.be preferred to have only single i l HW/ Iﬂ’”t Bhown) respectively near
the firstW2iY242315 second end:-porti ons coty Myﬂe el as® PH02%nent s
226, 232. The first end cap 224 is attached S +sgpproximately to the

m ddl e of the length of the first el astoneric el enent 226, and the
second end cap 228 is attached approximately to the m ddle of the
| engt h of 10 the second el astoneric et®nent 232, by substantially

t he sane neans enpl oyed for attaching the end cap 24 to t he

el astoneric ele dhe_ {1 r.ef di rent . . as
descri bed -aboveElr'—Husr% grgtﬁ'ré;,aé{s:[llg%]t%% 1%5%% aco%%?ggg%ri ecaopitr].&uous
preferred enbodist@drticdmndirenpvably stcrrederd cthe cgeonme 2éeansg2and s

removabl y attachesl € plungddefRIBRnESREAR Y 222 in the manner

descri bed above a%d ITlustrated in Figure 5 for the first_ preferred

enbodi ment. = . 4.7 IhRtdRiies RS im nks « Hehexein the RMRgEr 210
20 on the syri ngmghyenent means fifenidéehn Rrlircaps comprisiwys the

gronmmet assenbly 222 havin een seat.ed .around the outlet fip 14" of
the syringe 12', with theag su%seﬁﬁqﬁfgaeflﬁgay]ﬁpcﬁf%c tFrfr R p‘b%‘f’t’?%rﬁ‘nThe |

first el ast onerapere | prmeind? end dimensiordd sl réceié ythéy 25
nmeans of the handl e | QN , cfirst end cap 224, until the
thunb rest 20" of th%q{)tltdu%ie%?%éﬁ?{sm' seated within the first end cap

224, as shown in Figure an emd wakl atddirl distabmnd okithemlese; s
Second end cap 228, el ey (TG St M Ml S e
first end c;gp224 | s AREHARISR BATFAGR vhen aﬁ%&ﬁﬂ‘%‘%@%ﬁ%n&sshdm
in Figure 35. The symewgdved in fhe isleesgly drad actuati on, by nmeans of the
force means fixed to the end wall for securing the
band to the end cap. - '
15 1S5. The device of Claim 14, wherein the means for
securing includes first and second diametrically-
opposed pairs of guide fingers extending radially from
the end wall, each pair of guide fingers being
configured and mutually spaced so as to receive the
20 band between the fingers of each pair.
16. A device for actuating a syringe having a
barrel for containing a supply of fluid, an outlet tip
at the proximal end of the barrel, and a plunger
slidably disposed within the barrel for movement
25 between a withdrawn position and an inserted position,
the plunger having an actuation portion extending
distally from the barrel, the device comprising:
a continuous elastomeric band having outlet
tip engaQement-means for removably attaching the
30 band to the outlet tip; and . |
band-pulling means, removably engageable with
the band when the band is removably attached to
the outlet tip, for allowing the band to be pulled
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26 applied by the dual ric el enents 226, 232.

An advant age of the above-described ‘“ device 210 is that the
two el ast\UREFRE3E| enent s 226, ﬂ% E“ aumu n concer PCTHISeHN2139 an

i ncreased actuation 5 force f ng & hé pFfunger 12' to its inserted
position. Neverthel ess, because each of the - el astoneric el enents
226, 232 may be of noderate width and thickness, only a nodest force
is required to stretch themindi%2dually to the engaged positions

10 shown in Figures 34 and 35. This nmakes the dual el astoneric
el ement actuation de;%ﬁe 210 easier to use in practice than woul d be

the case if it enplo tally so a%.EPn@%?tléﬁﬁ%%ﬁﬁsﬁ&ﬂn?ﬁt&%#%ﬁp
From t he foregoing dqmm%iﬁnon it can be seen - that the present

d | d d fo
T B Y r ot on 17 IR c1atnPRET G BELHRETHENRES (T
that is B zﬂkﬂnEQHQ?QQNQDhMmEBW%rimmyuéﬁsc@hwehe|DnatheVband that

admi ni strati og @glmﬂ/@ﬁe@ .qu@éicéf@getﬁ)é Sh€fée tig? | n addition, the
present invention is 5|npl | nexpensive to nm ufacture, and is

therefore suitable % Tﬂetﬂﬁ¥%8939€|§%%§%b4 &/ devereinrthenbandre, the

i nvention provi@miyiﬁd(mgaﬁgebdmprﬂgée syringe that . remai ns nearly

constant until the syringe is subst ant i Mor eover, the
present invention, |§1¥§R&H?ﬂgiﬁﬁﬂﬁhﬁ%ﬁ€ %@%porates features that

a handle portion. attached to the band-
10 . engaging portion. '

19. The device of Claim 18, wherein the handle
portion includes a generally U-shaped member having a
pair of opposed ends; and wherein the band-engaging
portion comprises a finger projectlng from each of the

15 opposed ends. o S '

20. The device of Claim 19, wherein the U-shaped
member is a flattened strip having a pair of opposed
ends; and wherein each of the fingers is defined by a
slot in the strip near each of the opposed ends.

20 21. The device of Claim 18, wherein the band-
' pulling means further comprises: |
plunger engagement means for engaging the
actuation portion of the plunger, the plunger
engagement means including a distal end to which
- 25 the band-pulling means is attached.

22. The device of Claim 21, wherein the plunger
engagement means includes an end cap having a graduated
internal diameter. |

23, The device of Claims 17, 18, 19, 20, 21 or

30 22, wherein the outlet tip engagement means includes a
tapered fitting, removably attachable to the outlet
tip, and dimensioned to be inserted through the hole in
the band. '



i-rn'nirn'ze the possibility of sudden separation of its ~conponent s,
ei ther from each other or fromthe syringe, - due to breakage of the

.el astoneri.c el enent. feHedeMmmnmnsofthe
i nvent i oNVARH2433hunber of modj: f“ IIH mﬁm : dereTUSosd2130r ei n,
further variations and modificattomns . # aay*suggest t hensel ves to those

skilled in the WO 95/ 24231

PCT/ US95/ 02739 27 pertinent arts.
For exanple, the elastoneric actuation33 nmeans mght conprise a pair of
el astic straps, each having one end fixed to a unitary grommet and
the | opposite end fixed to the end cap. Another variation 5 m ght

incl ude a gronmet as2dtbl \PhAeW1eRo Ofefkaime 16, 17park8, thy 20aPr
- together, ratherRil,hFurbietd doupadtthg firstt QIR WRicorld RntaHRAigrent s

gt ol ude VBl i pandd, Wil %%Qa%ﬁﬁ% BT 8 Beve.
10 These and ot removabilyt iemgmagsad lepdiiftic atheorfi nstatandh\second hyghs;t
themsel ves ae ‘f@'is'a‘iq Waﬁ‘l@e Vfltz@tn qt#ae ﬁec:ondS ﬂ'tdtsf q:ﬁd pe-0P€ Of the
present inventiaon, e [ t C
: 1nd1v1dua11y pulled dlstally, so as to seat agalnst the
actuation portion.
25. The device of Claim 23, further comprising
first and second continuous elastomeric bands, wherein
10 the band-pulling means are removably engageable with
the first and second bands, for allowing the first and
second bands to be individually pulled distally, so as
to seat against the actuation portion.
26. A device for actuating a syringe having a
15 barrel for containing a supply of fluid, an outlet tip
at the proximal end of the barrel, and a plunger
slidably disposed within the barrel for movement
between a withdrawn position and an inserted position,
the plunger having an actuation portion extending
20 distally from the barrel, the device comprising:
- band guide means on the actuation portion;
and
‘an elastomeric element removably attachable
to the outlet tip, and stretchable distally so as
25 to seat against the actuation portion between the
- band guide means.
_ ~ 27. The device of Claim 26, whereln the
elastomerlc element comprises:
a bifurcated elastomeric strap, comprising a
30 pair of parallel strip elements separated by a
linear gap, the strap having first and second ends
at which the strip elements are conjoined, each of
the first and second ends having a hole
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of the barrel, and gpp?/ungemmlf“mﬂ“'\jms‘\ﬁ“ P : - © _
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34

dimensioned to receive the outlet tip:
whereby the strap is foldable over 6nto
itself so:as_tOValign the holeé in the first and

‘second ends with each so as to'al;ow the outlet

5 tip to be inserted therethrough, and so as to
allow the strip elements to be individually pulled
distally so as to seat against the actuation
portion.: | _

_ 28. The device of Claims 26 or 27, wherein the

10 pand guide means. are integral with the actuatibn
portion. , ) . _ _ .

~ 29. The device of Claim 28, wherein the actuation
portion includes a substantially flat distal surface,
and wherein the band guide means comprise a pair of

15 substantially parallel band guide elements, extending
'substantially distally from the distal- surface.

30. The device of Claim 29, wherein the actuation
portion has a peripheral edge, and wherein the band
guide elements_flare radially outwardly from

20 diametrically-opposed portions of the peripheral edge.

31. The device of Claim 29, wherein the actuation
portion has a peripheral edge, and wherein the band
guide elements are substantially perpendicular to the
distal surface and are spaced radially inwardly from

25 the peripheral edge.

32. The device of Claims 26 or 27, further
comprising an end cap that is removably engageable with
the actuation_portion, wherein-the.band guide means are
‘on the end cap.: N '

30 33.'_The_device of Claim 32, wherain the end cap
‘includes a substantially flat distal surface, and
wherein the band guide means comprise a pair of
substantially parallel band guide elements, extending



5 slidably disposed within the barret for bet ween a

wi t hdrawn position and an inserted: *the pl unger having an
actuation portion extending. w r\‘om the barrel, the device
conpri si nYO 95/24231 gr om*ret hs for seatif hg agai (RETT/995/02739 1 0
proxi mal end of the barrel around the outlet tip; - pl unger
engagenent neans for engagi.ng the + actuation portion; and

el astonmeric actuation nmeans.- for elastically - connecting the
gronmet neans and the pl unger 15° 35engagenent neans, so that when the
gronmet neans i s seated against the prOX|naI end of the barrel
and the plunger engagenment_ means is_engagi ng t actuation

portion with t hesypskrpeiaklydistally from Rﬁ?hﬁ%ﬁﬁﬁlpﬁgFf?Gﬂ t he pl unger
is biased toward 284 Théh@eVﬂééréﬁdCDQEmtBQD wherein the énd &&p

device of Claim.l mherel the plu nt. neans L | udes an
“end cap, conpri 913y 2 periphera ggea %ﬁ%s?ﬁ géﬁ gE%yP?ﬂ r PRy gsleeve
havi ng an. elemem@snfpanelnadlahhydoueuardhpdfrqmrétemgﬂrihelly-ZS
Sleove. " POr5! Ubp@ila portions of theeflfndPal dgerc TS0 FIC O (N
act uation portlon mhéﬁSthéTb%t@GYiGQ @br€laimi 33, whereln hecendedaPn t he

sl eeve. 30 EJP EpRieNat ee@&e da ahm xlhei“@fﬁ etﬁet bsnacgugaeon
portion |ncludes a fIa tened ne

wherein the pIudﬁ%@m%ﬁﬁﬁg%ﬁ%n?uh§5§§€$%%1%d£§rpgnglc?%?5hFﬂgtﬂgaﬂésgﬁ}
rel easably hol dig@rfdee pid pieé aspaced radially inwardly from the

10 peripheral edge.
| 36. A device for actuating a syringe having a
barrel for containing a supply of fluid, an outlet tip
at the prokimal end of the barrel, and a plunger
slidably disposed within the barrel for movement

15 between a withdrawn position and an inserted position,
the plunger having an actuation portion extending
distally from the barrel to a distal end, the device

comprising:
_ _ a grommet assembly that is removably
20 engageable with the outlet tip:

first and second elastomeric elements
attached to the grommet assembly:
a first end cap attached to the first
_ elastomeric element; and
25 a second end cap attached to the second
elastomeric element;
whereby, when the'first elastomeric element
is pulled distally, when the grommet assembly is
engaged with the outlet tip, the first end cap is
30 engageable against the distal end of the actuation
portion; and
whereby, when the second elastomeric element
is pulled distally, when the grommet assembly is



29 edge of the flattened nenber. 4. The device of Caima1,

wherein the actuation port IWans for receiving the

el astoneri c actuation nmeans and for positi onbrﬁ““he 5 elastoneric actuation

nmeans so ve@9sp42de spaced fromt mm \m;‘“““‘ e syringepcr/us9sioz7sss. The
- device of Caim2, wherein the on includes a flattened

menber wi-th a peri pheral edge d wherein the end cap further
conprises: 10 ‘| at chi ng rreans wi thin the sleeve, for

rel easably hol ding the peripheral edgea3d the actuation portion.
6. The device of Caim5, wherein the sl eeve has an interior wall

surface, and wherein the latching 15 means conprises a finger extending
radi al ly i nward fromengagedwithi #heynutlbetfhip ondwhencthe first 7,

The device of O ai m bnd\iaPiik (dfyaged! Rl iR 'ﬁh@@i‘@dprbﬂ@aéﬁ Qpri ses

an elastic strap hawua%a flrst end paortion, a second end portion, and
20 an intermedi ate p@ctuGtisn Rt iane fihessegand @nsh Fap i portions,

the first and secondeeigdgasmlg)ﬁ@dimgig the dilmxtheshd edpe grormet means

gggtfgﬁ plzgnggr 8. © '?ﬁg g\[/l e o R%a?'tn; \?\‘}Cﬁgéreg'lhne%%ﬁe 10 ‘%?CQ means
conprises first fanr&‘l‘-se@dn@eg:mlmq ledtements dﬂ@rﬂﬂ%lé}n att achabl e
to one anot her EQaQ%ﬂ:OSIEQJag havtﬂi'Fg fd b%tna@% %@féﬁ'%&%ﬂ&ﬁ tﬁ&r}ﬁ}&f the

el astic strap bet ween e device Claimof Claim8,

wherein the QFPW%&W]-(YH G’F‘etrf?é-’bl% |fc’-rssctr af‘%&apa ks aftaghed
therein and theappeemmertélgon:rd thedmildd £los e Admith ofdhed second

hol e thereln QaégﬁEeE%r%%Fo%r%%Veflrst elastomeric element; and
wherein the second end cap is attached approximately to
the middle of the length of the elastic strap of the
second elastomeric element.

38. The device of Claim 36} wherein each of the

15 first and second end caps includes a hahdle'portion.

39. The device of Claim 37, wherein each of the
first and second end caps includes a handle portion.

40. The device of Claim 38, wherein the handle
portion of the first end cap includes a substantially

20 disc-shaped fitting, located and dimensioned to be
received in the second end cap. - '

41. The device of Claim 39, wherein the handle
portion of the first end cap includes a substantially
disc-shaped fitting, located and dimensioned to be

25 received in the second end cap. _

42. The device of Claim 40, wherein the distal
end of the actuation portion includes a substantially
disc-shaped thumb rest, and wherein the disc-shaped
fitting is approximately the same diameter as the thumb

30 rest. - '

43. The device of Claim 41, wherein the distal
end of the actuation portion includes a substantially
disc-shaped thumb rest, and wherein the disc-shaped
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30 nmeans conpri ses: Ilom/ substantial l'y
-cylindrical, external | y I!HMJ‘@ d| mensioned to fit
t hr ough {We 954231 and second hol es, an PCEAIS/0253% e and

an enl arged di aneter head mnth a central or|f|ce aligned with
and commruni cati ng ~with thée axial boré,. the axi al bore and the
central orifice being dlnen5|oned to receive . t her et hrough the
outlet tip of the syringe; and 10 37 an |nternally t hr eaded
ﬁnrglar col lar that reanany threads onto the fitting so as to
0 the first and second ortions .of the el as

strap agai nst tﬁétﬁéaﬁ 6F FRBrPFﬂFPFSi 7 ¢he baRd digmetfr éév%bg SOUEP,; m

9, wherein the gagend 15 hole is one of a plurality of second holes in a

11" device ol Ah T REERRrEBREaEE AR 00 SyRRRE Bali s,

i ncl udes an endbaapelcﬁnprcgnnglnlng a supply of glyggstamtpmqypt tip
cylindrical g e§¥etnaais5:85hﬁ.al ef of thapsar&reqm ERG ang1dingaysi oned to

receive the actuation porti anend wall at

the distal end &tidpbly| digposed Within' kB ReTERL fo&r MoveRgtace t hat
seats agai nst tBetween a with@ira&h ositioncandan tihsextied powitiam, on is

the plunger having an actuation portion extending
distally from the barrel to a distal end, the method

10 comprising the steps of: '

(a) providing a grommet assembly attached to f
first and second elastic straps, the first strap
being attached to a first end cap and the second
strap beiﬁg attached to a second end cap, the

15 first end cap having a distal end;

(b) seating the grommet assembly around the
outlet tip:

(c) with the actuation portion in the
withdrawn position, and with the flow of fluid

20 from the outlet tip obstructed, stretching the
first strap distally along the length of the
barrel and the actuation portion, and engaging the
first end cap against the distal end of the
.actuation portion;

25 . (d) stretching the second strap distally
along the length of the barrel and the actuation
portion, and engaging the second end cap against
the distal end of the first end cap; and

(e) removing the obstruction to fluid flow.

30 '45. The method of Claim 44, wherein the actuation

portion terminates in a disc-shaped thumb rest, and
wherein the step of stretching the first strap includes
engaging the first end cap against the thumb rest.



25 received in the sl eeve\d\ means in the end wal l

for attachnment of the o the internediate portion of the
strap. 12. The device /y] ﬁw rein the end wall
i ncl udes V¥O3¥M%Bheral fl ange, ans in 3BCTMEEMmMal |

conprises first and second di arretrl cal I y- $ *opposed slots in the flange

di nensi oned for the passage of the strap therethrough. 13.
The device of Claiml1, wherein the ' 31
el astomeri c actuation means conprises ¥continuous  elastic band
renovably secured to the gromret neans and to the plunger engagenent

nmeans. 14. e device reln the plun

engagenent means |ncﬁ des R ’@ﬁgi‘(?gp °€]o?1‘£?11§| .+ Whereln the éuStal
substantial |y end rof itded ﬁi:esaveend]aaamg;ermmates 1mpaersmbsvkan'eiatengl

di mensi oned to g %Q:e[ r end
wal | at -the di sta éﬂc:?ﬁ%}?t itt:rn%«/?%%ﬁ%ﬁga%l}é”kterpl n’f: e??%?tcnfﬁ%

that seats agaith® sefrond strap jnckides wagmm Qm%t%nm‘éﬁpportl on

i's 59C%'g‘éﬂ.d1§fﬂﬁﬁ€<ﬁ%a§€&’ fittin nmeans fixed to the end
wal | for securing th% nd.to the en 15 15., The device
of Claim 14, wherei A%ne %rﬂe of Claim 46, whereln the disc-

shaped fitting has a diameter approximately equal to
the diameter of the thumb rest.

10

15

.20 .

25 -

.30

A



5securing I ncl udes first-and second di anetrically- opposed pairs of guide

fingers extending radially from the end wall, each pair of guide fingers
Jbeing configured and nutually spaced so as to receive the 20 band
bet ween tWO9R2#3¢rs of each pair. 16. A devi ce for parsssioangy a
syringe having a barrel for containing a supply of fluid, an outlet tip
at the proxinal end of the barrel, and/#&l unger = slidably disposed
within the barrel for novenent 25 between a w t hdrawn position and an
i nserted position, the plunger having an actuation po blon ext endi ng

ot 48ont i nuous

distally fromthe barrel, the device cpgprls
el astonerj¢ bangghaV|ng outlet
at t achi ng't he =8 ==t 1 T&_OLH "

_“_‘“__u_c&: ‘or renovabl y
band- pul I i ng
nd/’Q

portion. cai ' ; - tip
engagement means includes a hole in the banqg hat 26 55383 di nensi-oned to

receive the outlet tip. f\Jhejew ce of C|a|m16 wherein the
band-

QKRAQ
3 300

| 3
) _f




6u||ing means conpri ses: a band-engagi ng portion; and

a handle portion attached to the band- 10 engagi ng portion.

19. The device of C aim 18, wherein the handle portion includes a
gener al | y whofiazed nenber having a pai r of opposed endscTrasdoaer ei n
t he band- engagi ng portion conprises a finger projecting fromeach of
the 15 opposed ends. - 20. Thefﬂbvice of Caim19, wherein the

U shaped menber is a flattened.strip having a pair of opposed

ends; and wherein each of the fingers is defined by a slot in the
strip near- each of the opposed ends. 20 . 21. The device of Caim 18,
wherei n t he band- pul i ng nmeans further conprises:

pl unger engagenent neans for engaglng the actuatlon portion of
t he pl unger, s g g—a—distal end
to which 25 the band pul i ng neans |s attached 22. The
device of Claim2l, wherein the. pIunger engagenen&zneans i ncl udes an
end cap having a graduated } . 23. The
device of dai 17, 18 19, r 0 22, iin the outlet tip
engagenent mea |ncI téﬁg fitting, [ergvabld4attachable to
the outl et ti an e 0 be inserted t gh th ein

t he band. 95/ 2 23 ’ PCT/{US94

\ 87| [
c fu.5
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24. The device of Cains 16, 17,

further conprising first and second continuous
wherein the band-pulling nmeans are

first andveegszwdsbands,
i ndividually pulled distally,
25. The devi ce of
first and second contlnuous elastonerlc bands
band- pul I i ng neans_a

portion.

18, 19, 20 or 21,

el ast oneri ¢ bands,
renovabl y engageable with the

5 for allowing the first and sexamwusdsntisot 0 be
SO0 as to seat against the
P4 m 23, further conprising
wher ei n

actuation

t he

the first and second

bands, foz',,—en o- 62 i ndi vidual |y
puIIed d ally, so 0 seat agath Haf i on portion.

26. Ad o—for actuatlng %ﬁsyr|nge havi ng a rel ing a
supply © i d 48 , and
a pl unge SPOS M MoV e 2

bet ween a w The n |nserted DO St ger
havi ng an actuati on po cH-re) 20 distally f?gnlt he
devi ce ciE?TTsfng band gui de means on thg¢

portion; 14 . 8and : an el ri ¢ novapl y
attachabl e to the outlet tip, and Zr cgﬂ sg/as

25 to seat against the actuation portio ' ' band
gui de neans. 27. The deviceég Cl ai m 26, mhere

el astoneric el ement conpr L5es: geoi f yBat 78 c

strap, conprigd ng a pai
at whi ch the sty igeaT r_eré dioi R
at I C e styigf.elenents_a ¢anjal.neq; eac
second ends. ha a hol e eﬂ}“"\\lrﬂ
NS
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‘34 di nensi oned to receive the outl et tip; wher eby

the strap is foldable over onto itself so as to align the holes in
the first and '~ second ends with each so as to allow the outlet 5
tip to bewowsesdsed t heret hrough, and so as to al | opetigosidatiiop
el enents to be individually pulled _ distally so as to seat agai nst
t he actuation portion. 454! The device of Cains 26 or 27,
Wherein the 10 band guide nmeans are integral with the actuation portion.

The device of .Claim 28, wherein the actuati @8 portion includes a
substantlall st surf ace, a reig the band gui de nmeans
conpri se W?{bstaﬁtlally p Iyl e | de1@fenent s, extendi ng
subst anti from Nphe distal rface- ' .30. The device of
Claim 29, wherein the actuati pa hﬂg a perlpheral edge, and
wherein thg band gui de enment radi % rdly from:%b
di anetric | y- oppasted rtio f, t ri pheral e 3Y.<¥ The
devi ce of /O aim 2% WwWhereirthe |dqctuation = portion has a pergheral edge,
and wherefn t _--""gui de el _ ' ehdi cular to
the d{s AIH I{Ly inwardly from 25| he
peri phera Irrr E[r T ; | her

X T "
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conprising an end cap that is renovably engageable wth the actuation

portion, wherein the band gui de neans are on the end cap. 30 33.
The device of Caim 32, wherein the end cap i ncludes a substantially
flat di st avo9smeimee, and wherein the band gui de nmeans cop@EfiSeareai r of
substantially parallel band guide el enents, extending WO 95/ 24231
PCT/ US95/ 02739 ' 5/8 35 substantially
distally fromthe distal surface. 34. The device of Caim 33,
wherein the end cap has a peripheral edge, and wherein the band guide

el ements flare rag

i,3§| ly outwardly fromdianetrically- 110’5 opposp_gL-
portions of the peé¥fpher al edge 35. The devics of Cain 33,
wherein the d (oF:To ' [ = : bahd gui de
el enents arée t/A ndi cular {|g—thre—di-st-at——_“Sur aQé| and
are spaced r Mt he 14 peripheral edge. 36.
A device for Shavi ng a Ining a
supply of fluj d 3 at thg proxi mal end of arnel4’ and
a plunger S| Ntabw—disnosad_w-thi-nH4he barrel Tor popvene 15

bet ween a wiltlHdrlawn posrtron ang pl unger

distal end, the d 130’

havi ng an act ﬁj_@;tlﬁﬁtendi ng di stall¥36 omA he barrel to a
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‘conpri si ng:

engageable with the outlet tip;

el astoneric el ements
a first
25

el enment ;
is pulled distally,

a second end cap

a grommet assenbly that

ewo 9samsat t ached to the first

wher eby, whe@/#
when t he gromret assenbly is

I's renmovably
first and second

20

attached to the gromret assenbly;

attached to the second

el ast oner pcrokssmando;

and
el astoneric

e first elastoneric el enent

engaged with

the outlet tip, the first end cap is 30 engageabl e agai nst the

di stal end of the actuation port o, and 110,

wher eby, the second el agtoneric elenen pMI(ﬂHfhstally

when the grymet ———Mq'QSI 2423}\ AN

PCT/ US95/ 02739 — engg zd with

the outl et st errt—rat e—eny 8 i nst the

di stal end At o PoT O OTT, L 11e_Ssecond er Wgn

engageabl e ag-'ue 5 “: ue—dig of Claim
ric ement s incl udes

36 wher ei n each ofThe
el astic strap having

ee—cap: l

$econd ela t

4%

h pair of ends att achd

assenbly T&w ﬁlrst end cap is attached

o the

grommet
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approximtely to the mddle of the |l ength of the 10 elastic strap of the

first elastoneric elenent; and wherein the second end cap is attached
approximately to the mddle of the length of the elastic strap of the
Second el wxiosreaziic el enment. 38. The device of -Crairmsss92739her ei n
each of the 15 first and second end caps includes a handle portion.

39. The device of C aim 37, wherein eaﬂﬁ?of the - first and second end
caps includes a handle portion. 40. The device of C ai m 38,
wherein the handl e portion of the first end cap includes a

substantially 20 disc-shapq@iittihg,1$@cated and di nensioned to be
received in the second end/ cap. Y0 7The device of Caim 39,

wherein the hand] e poftion of thé fi %%/éhd cap %g&ludes a
substantially [—drst-S , ed and gif'nensi oned to be 25
received in the secont K 1§§ Cl ai m 40,
wherein the dist I"'Udes a

e di sc- shaped

substantial ly frSe——Shapet o _ q :
fitti ngéis appr i gf—as—t-he u?r,’ 30 rest.
43. The dgvi ce O St nd pf the actuation
portion iiﬁgudes-v Stirstanttatiy ~Q78ed t-hunmb Iest, and wherein
‘the disc- ped WD 95/ 24231 PC S95/ 02739
7 L. 30 e

[
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‘fitting is approximately the sanme dianmeter as the thunb rest.

44, A nmethod for actuating a syringe having a barrel for containing a
supply of fluid, an outlet tip 5 at the proxinmal end of the barrel, and
‘a pl ungerwossmzsi i dably disposed within the barrel for noVRCEUS9IS/02739
between a withdrawn position and an inserted position, t he pl unger

havi ng an actuation portion extendi ngaﬁ distally fromthe barrel to a

di stal end, the nethod 10 conprising the steps of: (a)
provi ding a grommet assenbly attached to first and second el astic
straps, the first strap being attached to a first end cap and the
second strap ?Amg attached to a second end cap, the 15

first end cap havi Ngog dl's al end;230 (b) seating the grommet

assenbly aroydt0t he
actuation poftion
%0

Ut et tip; (c) with the

hdrawn poegition, and with the flow of
|p%vﬁact ?§ i

fluid e stretchlgg,the

first styap dlst ly g Ieng,th of the/ rrel and the
actuati oN pg 1g:thﬁ:'l first gnd cap agai nst the
di stal end ||||_ag_t__u_a_t|_o_n_)brt|on 25 (d) '
stret chithgl 1 T orstarty - along ftihe | ength of the
barrel and Foetyat | O\ - —— — — por+Hor—ard—engading the second end cap
agai nst i sta he first end cap; and '
(e) renovinp the obst ' S | Ui 1 ow. 30 . met hod of
Cl ai m 44, i E)rtionter ! @i i sc- shaped
t hunb rest, gtep of stretching: e first strap

i ncl udes [ emd286p agai nst the thunb rest.
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46. The method of Craim 45, wher®in the di st afGAPe
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tthe first .en t er ni Natw@RLD INTEBLEBTS lpRoMmt 18 lokyanizaTioN di SC- ShERERSTT i tt i ng,
and wherein thé step of stretchi ng™emationakBygausacond strap i ncl udes engagi ng
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(57) Abstract

A syringe actuation device (10) comprises an elastomeric element (26) that is removably attachable to the outlet tip (14) of a syringe
(12), and to a grip member (48) that allows the elastomeric element (26) to be pulled distally along the syringe bearer (16) to seat against
the distal end of the syringe plunger (18). In first and second embodiments, the elastomeric element (26) is attached between a grommet
(22) that fits around the outlet tip (14), and an end cap (24) that engages the distal end of the plunger (18). When the grommet (22) is
seated around the outlet tip (14), and the end cap (24) engages the distal end of the plunger (18) with the plunger (18) in its withdrawn
position, the elastomeric element (26) is stretched along the syringe (12), biasing the plunger (18) toward its inserted position. As the
elastomeric element (26) restores itself to its unstretched configuration, it pushes the plunger (18) into the syringe barrel (16). In the first
embodiment, the elastomeric element (26) comprises one or two elastic straps having first (52) and second (54) ends removably securured
to the grommet (22), each strap (26) having an intermediate portion secured to an end cap (24).
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