SYRI NGE ASSEMBLY AND AN | NFUSI ON PUMP ASSEMBLY | NCORPORATI NG SUCH FI ELD OF
THE | NVENTI ON The present invention relates to an infusion punp assenbly for
controlled delivery of a pharmaceutical product to a subject, and nore
specifically to a syringe assenbly for use with the infusion punp. s
BACKGROUND COF THE | NVENTI ON I nfusion punps provide a significant lifestyle
benefit for individuals requiring nmultiple deliveries of volunetrically
proportioned nmedication to their body over a period of tine. Infusion punps
reliably dispense the required nedication to the patient through an

i nfusi on path established between the patient and the punp. The io infusion
path is a conduit secured to the punp system at one end and secured

i ntravenously or subcutaneously to a patient on the other. The operation of
the infusion punp is controlled by a processor. The processor controls the
delivery of periodic dosages of nedication to a patient at predeterm ned
tinmes. Thus, a patient is able to rely on the infusion punp for delivering
t he requi red dosage of nedication 15 intravenously or subcutaneously over a
period of tinme. In this way, the patient need not interrupt life activities
for repeated manual delivery of required nedication. As is known, infusion
punps often enploy a piston-type drive nmechanismfor urging the contents of
a pharmaceutical cartridge or "syringe assenbly” internal to the punp al ong

the infusion MIRGE(ASEEQBEWENQ%N INFOB1ON BLAP A3 EMERE INEONEOBARE ISUCR ¥
drives the syringe plunger to |spense a desired anount of fluid fron1the

syringe housing. - z SUMMARY OF THE | NVENTI ON The features and advant ages
of the invention will be set forﬂﬁ“?RFFHEIN$@¥EPWpt|on which follows, and in
part will be apparent fromthe description, or may be |earned by practice
of the invention. Thahagvesehagesntodn telated vanibfgnpUrhp bssermbbt fored

controlled delivery of a pharmaceutical product to a subject, and more specifically to a

syringe assembly for use with the infusion pump.

5 BACKGROUND OF THE INVENTION

Infusion pumps provide a significant lifestyle benefit for individuals
requiring multiple deliveries of volumetrically proportioned medication to their body
over a period of time. Infusion pumps reliably dispense the required medication to the
patient through an infusion path established between the patient and the pump. The

10 infusion path is a conduit secured to the pump system at one end and secured
intravenously or subcutaneously to a patient on the other. The operation of the
infusion pump is controlled by a processor. The processor controls the delivery of
periodic dosages of medication to a patient at predetermined times. Thus, a patient is
able to rely on the infusion pump for delivering the required dosage of medication

15 intravenously or subcutaneously over a period of time. In this way, the patient need

not interrupt life activities for repeated manual delivery of required medication.

As is known, infusion pumps cften employ a piston-type drive
mechanism for urging the contents of a pharmaceutical cartridge or "syringe
assembly” internal to the pump along the infusion path to the subject. The piston-

20 type drive selectively drives the syringe plunger to dispense a desired amount of fluid
from the syringe housing.



s and attained by the apparatus, and the nethod of practicing the invention,
particularly pointed out in the witten description and cl ai ns bel ow, as
well as in the attached drawi ngs. In accordance with an aspect of the
invention, a syringe assenbly for wuse with an infusion punp having a drive
piston is provided. The syringe assenbly io conprises a substantially holl ow
syringe housing and a plunger axially novable within the syringe housing to
di spense a fluid therefrom The plunger has a body with a portion thereof
configured to engage a radially elastic #enber associated with the drive
pi ston such that the plunger is releasably axially secured relative to the
drive piston. is In accordance with another aspect of the invention, an
i nfusion punp assenbly is provided. The infusion punp assenbly conprises an
insulin punp including a drivéuﬂrﬁﬁﬁﬁwﬂﬁﬁﬂﬁyEﬁTKEBiaIIy el astic nmenber
associated therewith, and a syringe assenbly. The syringe assenbly includes
ahsubst anti alhl y hol | ove seatieg@nd h@}déﬁité’@bs%dhéﬁinﬂérﬁﬁt@ﬁd&ill@ﬁi ek \‘c}ftﬁm\/caﬁ| e within
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aspect of the 1nvention, | ve piston I'Tst annul ar groove and
t he pl ungerPoiisd quisiedbe o rigien easingioB Goe clamebelay: a3 vell 2s inthesitiaehefbnber i s
posi tional dmiingge the first and second grooves to releasably, axially

secure the plunger relative to the drive piston. -3- BRI EF DESCRI PTI ON OF
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pur poseoof dohiptises asulrstartiady ihallemsyrorge housing and a plunger axially movable within

the syringe housing to dispense a fluid therefrom. The plunger has a body with a

portion thereof configured to engage a radially elastic member associated with the

drive piston such that the plunger is releasably axially secured relative to the drive

piston.

15 In accordance with another aspect of the invention, an infusion pump
assembly is provided. The infusion pump assembly comprises an insulin pump
including a drive piston having a radially elastic member associated therewith, and a
syringe assembly. The syringe assembly includes a substantially hollow syringe
housing and a plunger axially movable within the syringe housing to dispense a fluid

20 therefrom, the plunger having a body with a portion configured to engage the radially
elastic member associated with the drive piston such that the plunger is releasably

axially secured relative to the drive piston.

In accordance with another aspect of the invention, the drive piston has
a first annular groove and the plunger has a second annuiar groove. The radially
25 elastic member is positional within the first and second grooves to releasably, axially
secure the plunger relative to the drive piston.



S there is shown various enbodi nents. It should be understood, however, that
the inventionis not limted to the precise arrangenents and
instrunmentalities shown. |In the drawings: Fig. 1 is side elevation view of
an exenpl ary infusion punp incorporating an enbodi ment of the present
invention, the infusion punp having a 10 wall of its casing renoved to show
the layout of the conponents therein; Fig. 2 is a side elevation view of the
i nfusion punp shown in Fig. 1 with the wall in place and the punp door

open; Fig. 3 is an end elevation view of3the infusion punp with the punp
door open for loading a syringe assenbly; is Fig. 4 is an isonmetric view of
a syringe assenbly in accordance with an exenplary enbodi nent of the
present invention; FIG 5 is a cross-sectional view along the line 5-5 in
Fig. 4, FIG 6 is an expl &fe& PFoSRIPTEYY PBAHF BRAYINGS a dri ve plston |n
accordance with an exenpl ary enbodi rent of the inventi
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Certain term nol ogy ig ths@ewinyst he foI | ow ng descri pt| on for convenl ence

only and is not limting. The words "right," "left," "lower" and "upper"”

designate directiongig.n is Iamedanamlmgsmmamee&hmlpmfrerremm psmpade. The words
i nwar dly iﬁgo(lj‘porating an embodiment of the present invention, the infusion pump having a

10 wall of its casing removed to show the layout of the components therein;

Fig. 2 is a side elevation view of the infusion pump shown in Fig. 1 with

the wall in place and the pump door open;

Fig. 3 is an end elevation view of the infusion pump with the pump door

open for loading a syringe assembly;

15 Fig. 4 is an isometric view of a syringe assembly in accordance with an

exemplary embodiment of the present invention;
FIG. 5 is a cross-sectional view along the line 5-5 in Fig. 4;

FIG. 6 is an exploded cross-sectional view of a drive piston in

accordance with an exemplary embodiment of the invention;

20 FIG. 7 is a side elevation view in partial section illustrating insertion of
the syringe assembly into the infusion pump casing;

FIG. 8 is a cross-sectional view iliustrating the syringe assembly of Fig.

7 loaded in an operational position within the infusion pump;
FIG. 9 is a cross-sectional view along the line 9-9 in Fig. 8; and

23 FIG. 10 is a cross-sectional view illustrating an alternative syringe
assembly ivaded in an operational position within the infusion pump.



5 "outwardly" refer to directions toward and away from respectively, the
geonetric center of the infusion punp and designated parts thereof. The
term nol ogy includes the words specifically nentioned above, derivatives
thereof and words of simlar inport. Referring to Fig. 1, piston-type
infusion punp 5 in accordance with an io0o exenplary enbodi nent of the
present invention is shown for delivering nmedication 24 or other fluid (in
phantom) to a patient along infusion path 14. Infusion punp 5 desirably
i ncl udes seal ed punp casing 7, processiny -circuitry 200, power cells 70,
notor 10, gear train 28, |lead screw 15, and drive piston 22. Syringe
assenbly 12 is positional within punp casing 7 such that drive piston 22
engages plunger 20 of 15 syringe assenbl eration, processing

12,1
circuitry 200, powered by c‘%qsl%lpfég'“ OgJMEPIHVENTW operation of

i nfusion punp 5. Mdtor 10 is increnentally engaged to infuse nedication to
a patient at predeterOe'rtla'mctei'mtnerdgalisuseUpmmemga\giagmescrimmndor cch@emdenrses | ead
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shown. Purrﬁ)1 clat3| ng 7 is desirably formed of a thermoplastic material and
preferably 'MRde" waterti ght by sealing any openings therein. Desirably, punp
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motor 10, gear train 28, lead screw 15, and drive piston 22. Syringe assembly 12 is

positional within pump casing 7 such that drive piston 22 engages plunger 20 of

15 syringe assembly 12,

In operation, processing circuitry 200, powered by power cells 70,
controls the operation of infusion pump 5. Motor 10 is incrementally engaged to
infuse medication to a patient at predetermined intervals. Upon engagement, motor
10 causes lead screw 15 to rotate by means of gear train 28. When lead screw 15 is

20 driven by motor 10, drive piston 22 is driven axially toward syringe assembly 12,
thereby pushing plunger 20. This causes delivery of medication 24 from within
syringe housing 26 of syringe assembly 12. Infusion path 14 is connected by
connector 27 to dispensing tip 25 (see Fig. 5) of syringe housing 26 to provide fluidic

communication between infusion pump 5 and a patient.

25 Referring now to FIGS. 2-3, casing 7 of infusion pump 5 is shown.
Pump casing 7 is desirably formed of a thermoplastic material and preferably made
watertight by sealing any cpenings therein. Desirably, pump casing 7 supports LCD
display 30, keypad 42, priming button 44, battery door 40, hinge 38, pump door latch
48, and pump door 36. To load a syringe assembly 12 within casing 7 pump door 36

0 is opened to expose the interior infusion port 50 and battery door 40. Syringe
assembly 12 is configured to be moved axially through interior infusion port 50 into
the interior of pump casing 7 such that plunger 20 axially engages drive piston 22, as



the interior of punp casing 7 such that plunger 20 axially engages drive
piston 22, as -5- will be described in nore detail hereinafter. In Figs. 2
and 3, punp door latch 48 has been rotated away from punp casing 7 in order
to rel ease punp door 36 so it may pivot open at hinge 38. Battery door 40
is renmovabl e for replacing the power cells 70. The present invention is not
limted to the illustrated infusion punp. 5 Infusion punp 5 may have
various configurations including various controls, power sources, drive
means, access ports and doors, sizes and®shapes. Referring to Figs. 4 and 5,
syringe assenbly 12 incl udes plunger 20 and syringe housing 26. Seal rings
29 or the like are provided between plunger 20 and syringe housing 26 to
seal nedication 24 within s rinﬂe housi ng_26. Seal .rin | so provide
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pressure to escape as drive 0] st on is advanced into | ow i nt erl or 37.
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pl unger bodyh glngurchoi thall gredter Gahede frixtibRe@ty B raquitel @l hmyveeplasgdromenber as
descri bed hr%[a rlvg gtsﬁ'fngte%o%)s(rlnglzky As described hereinafter, drive piston 22 is configured
to selectively move plunger 20 axially inward relative to syringe housing 26, which is
15 axially fixed in place by door 36 of casing 7, such that medication 24 is dispensed
through dispensing tip 25. Connection interface 23 is provided adjacent dispensing tip
25 to facilitate connection to connector 27. Various connection interfaces 23 may be

provided.

In the present embodiment, plunger 20 includes tubular body 31 which

20 has a generally hollow interior 37 extending between closed end 33 and generally
open end 35. Generally open end 35 is configured to receive drive piston 22 as will be
described hereinafter. Plunger body 31 may include vent holes 32 or the like to allow
pressure to escape as drive piston 22 is advanced into hollow interior 37. Interior
annular groove 39 is provided along the interior surface of plunger body 31 and is

25 configured to receive a radially elastic member as described hereinafter to axially
secure plunger 20 relative to drive piston 22. Interior annular groove 39 is desirably
provided adjacent generally open end 35, but may otherwise be positioned. Syringe
assembly 12 as illustrated in Figs. 4 and 5 is pre-filled with medication 24 or the like
and is ready for use in infusion pump 5.

30 Referring to Figs. 6 and 7, drive piston 22 includes tubular body 41
having a hollow interior portion 47 which is configured to receive lead screw 15.
Threads 44 adjacent open end 45 of piston body 41 are configured to engage threads
16 of fead screw 15 to facilitate driving motion of drive piston 22. Drive piston 22 is



secure plunger 20 relative to drive piston 22. Interior annular groove 39 is
desirably provided adjacent generally open end 35, but may ot herw se be
positioned. Syringe assenbly 12 as illustrated in Figs. 4 and 5 is
pre-filled with nedication 24 or the like and is ready for use in infusion
punmp 5. 30 Referring to Figs. 6 and 7, drive piston 22 includes tubular body
41 having a hollow interior portion 47 which is configured to receive | ead
screw 15. Threads 44 adjacent open end 45 of piston body 41 are confi gured
to engage threads 16 of |ead screw 15 t®-facilitate driving notion of drive
piston 22. Drive piston 22 is -6- supported within casing 7, either by |ead
screw 15 al one or via other support structures (not shown). Shoul der 51 may

be provided about open end 45 to further g port drive piston 22 within
casing 7. ENaPredwithin<pgRg Boﬂ&?h‘iflb‘/l'gacbﬁﬁ?‘?’é PERNet V'ar%'i?@f PP 49 which is
desirably rgfidfuned (o€ ghdwrm SHouRleA ST GBI beCprowted kbdut @eNeh&mBablfMethey, end 43
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desirably positioned_toward open end 45, but be ot her i tioned.
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t hrough open end '35 and passes through hollowinterior 37 until cap 4
engages cl de&ip- Sninterior angular groove 39 and exterior annular groove 53 are desirably

axially aligned when syringe assembly 12 is fully installed in infusion pump 5 and cap

49 contacts plunger closed end 33.

15 As illustrated in Fig. 7, to install syringe assembly 12 within infusion
pump 5, syringe assembly 12 is moved axially through interior infusion port 50, as
indicated by arrow A. End 43 of drive piston 22 enters plunger 20 through open end
35 and passes through hollow interior 37 until cap 49 engages closed end 33. As
radially elastic member 60 enters through plunger open end 35, radially elastic

20 member 60 compresses such that radially elastic member 60 enters into the hollow
interior 37. To assist such compression, inward taper 34 is desirably provided about
open end 35. As radially elastic member 60 axially aligns with interior annular groove
39, radially elastic member 60 radially expands and engages interior annular groove
39, thereby axially securing plunger 20 relative to drive piston 22. Radially elastic

25 member 60, inward taper 34 and interior annular groove 39 are desirably configured
such that the insertion force required to insert and operatively engage plunger 20 with
drive piston 22 is less than the friction force between plunger 20 and syringe housing
26 such that plunger 20 does not move relative to syringe housing 26 during insertion.

With radially elastic member 60 engaged between plunger 20 and drive
30 piston 22, which is controllably axially fixed within casing 7, radially elastic member
60 provides an additional force against axial movement of plunger 20 relative to
syringe housing 26. As such, a total force, equal to the friction force plus the elastic
member additional force, axially secures plunger 20 relative to syringe housing 26,



radially elastic nmenber 60 enters through plunger open end 35, radially

el astic 20 nenber 60 conpresses such that radially elastic nenber 60 enters
into the hollow interior 37. To assist such conpression, inward taper 34 is
desirably provided about open end 35. As radially elastic nmenber 60 axially
aligns with interior annular groove 39, radially elastic nenber 60 radially
expands and engages interior annular groove 39, thereby axially securing

pl unger 20 relative to drive piston 22. Radially elastic 25 nenber 60,

inward taper 34 and interior annular grobve 39 are desirably configured

such that the insertion force required to insert and operatively engage
plunger 20 with drive piston 22 is less than the friction force between

pl unger 20 and s ri nge housi n 26 such tE t plun wzo does not nove
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plus the elagkisgceMenber additional force, axially secures plunger 20
relative to syringe housing 26. -7- However, since the elastic nenber
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only needs to be 1.5lbs. Therefore, the total force securing plunger 20 relative to
15 syringe housing 26 remains the same, but the required drive force, i.e., the axial force
required to overcome the friction force, is reduced from 2 |bs. to 1.5 Ibs. The pump
system may be operated more efficiently due to the reduction in the required drive

force.

When syringe assembly 12 is to be removed, an axial force opposite

20 arrow A is applied to syringe assembly 12. Radially elastic member 60 again
compresses and disengages from interior annular groove 39. To facilitate such, it is
desirable that at least rear edge of annular groove 39 has a tapered side wall 57. Both
side walls 57 may be tapered. In a desired configuration, opposed side walls 57 are
angled relative to one another between approximately 90° and 175°, desirably at

25 approximately 135° relative to one another. To further ensure that radially elastic
member 60 disengages from interior annular groove 39 and not exterior annular
groove 53, exterior annular groove 53 is desirably deeper than interior annular groove
39. In a desired configuration, interior annular groove 39 and radially elastic member
60 are configured such that the force required to disengage radially elastic member 60

30 from interior annular groove 39 is Jess than the friction force such that the syringe
assembly 12 is removed without separating syringe housing 26 from piunger 20.



60 provides an additional force of 0.5 I bs. As such, to achieve the sane
total force, the friction force provided by seal rings 29 between pl unger
20 and syringe housing 26 only needs to be 1.5lbs. Therefore, the total
force securing plunger 20 relative to is syringe housing 26 remains the
sanme, but the required drive force, i.e., the axial force required to
overcone the friction force, is reduced from2 Ibs. to 1.5 | bs. The punp
system may be operated nore efficiently due to the reduction in the required
drive force. Wien syringe assenbly 12 i&-to be renoved, an axial force
opposite 20 arrow Ais applied to syringe assenbly 12. Radially elastic
nmenber 60 again conpresses and di sengages frominterior annular groove 39.
To facilitate such, it is desirable that at | east rear edge of annul ar
groove 39 has a t apeMitilesPagfiGiaree wafuesmse wtilizeddiereial suchsyplugg@rasfort apered. I n
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di sengage radi al el'asti ¢ menb frominterior annular groove 39 is

| ess t han t‘i?e'”F'PF‘%ﬁt‘i‘ BN raliGy 8fec%'d8ﬁar’t5h8!tthteﬁéh shihesgl meél’§§é’ﬁ‘t5‘9y”tf2c°l‘§eqt%oved

}M t hout lseprafrabnengqcﬁwrnnge;pb@etsapsm AfatfohetTp lahdlalga@bsélﬂat a &-esMéub@a&neCI fic
orce val ues_are._ ut Suc strative purposes

only and arRot s heenBafers FIek R Ray Rt et conBotasd ol oS

di fferent asswsiaat éutcd m\ra:l@adiabwescmeamrQMmateﬂmeormabp@tr@fcehtmllmen'ment ion. In

the. pr esent; SlERodhiiectsr?6l Gklofne] Ao TRRETodhd dr@uBRNWifleSahey ©

sprlng 62 as S wn In trative cant’ed coll sprin
descri bed i®ilEpPHNg Gbmwnm‘d Qﬁsmdm'nmwﬂaﬂsﬂlvﬁtaé%memt@as rféin inits

entirety. @amewk, &Qblid $iRhinkdle from elastomeric material, may be utilized.

Referring to Fig. 10, an alternative embodiment of the present invention

15 is shown. The present embodiment is similar to the previous embodiment, except that
plunger 20’ of syringe assembly 12 includes an exterior annular groove 39’ while drive
piston 22’ includes an interior annular groove 53°. Rear end 35’ of plunger body 31’ is
configured to be received within drive piston 22’ and forward end 33’ forms a head.
Seal rings 29 or the like are provided between the head and syringe housing 26.

20 Radially elastic member 60 is retained in interior annular groove 53’ and is engagable
with exterior annular groove 39’ to axially secure plunger 20’ relative to drive piston
22'. 1In other aspects, the infusion pump assembly generally operates as in the

previous embodiments,

Although the invention is illustrated and described herein with reference
25 to specific embodiments, the invention is not intended to be limited to the details
shown. Rather, various modifications may be made in the details within the scope and

range of equivalents of the claims and without departing from the invention.



62 includes a plurality of coil neans, wth each of the coil neans being
interconnected wth one another in a spaced-apart relationship and di sposed
at a preselected acute angle with a centerline of coiled spring 62. As a
result, canted coiled spring 62 exerts io a constant force in a | oading
direction approximately normal to the centerline in response to deflection
of the coiled spring along the loading direction. Wile canted coil spring
62 is shown and described herein, other radially elastic nmenbers 60, for
exanple, a solid ring nmade fromel astone?irc material, may be utilized.
Referring to Fig. 10, an alternative enbodi nrent of the present invention 15
is shown. The present enbodinent is simlar to the previous enbodi nent,
except that plunger 20" of syringe assenbly 12' includes an exterior
annul ar gr o8t iI862iMed | e drive piston 22' includes an interior annul ar
groove 53'. Rear end 35" qof plunger dy 31' is configured to be received
within drive piston 22 aﬁcPVF'BQ §sgrrk%ﬁrd%ggse yeheel ”ﬁ'@g(ﬂ’.”mpé@é(l'ngrq AdE 29 or
t he |ike armstpii,aviedetndredsseablvidoenghigmd: and syringe housing 26. 20 Radially
elastic nenber 60 is retained in interior annular groove 53' and is

engagabl e w t h ext erisvbstantiailyaroligncoveg8Bousing; axi al | y secure pl unger 20
relative to drive piston 22'. In other aspects, the infusion punp assenbly
general | y operates a® Rlungeraxiafly evavable vaijodierfyrnge hwﬂimﬂ)@gﬁpﬁﬁéﬂpiﬁventi on
is illustrahedrand tiiesichidrathviRr £bstyWitha HBiRNCBARgUred td BngedRG faldklly

enbodi nents, the invention |$ ﬁgt |Btended to bg1I|H1th to tnef%ﬁtalls
shown. Rat HEFSUCRGTRISSHEALT LB E Hl'sta shElyEat At R Eet ' T'8RPMhi n t he
scope and axaiigeeaireegelétinad terths deifre pisoncl ai s and wi t hout departing fromthe
invention. -9- What is Cained: 1. A syringe assenbly for use with an

i nfusi on punp having a drive piston, the syringe assenbly conprising: a
substantially hollom/syringe housi ng; a pl unger axiallx novable wthin the
syringe housing to egpe| Jhe Byriinge assembly of claim 1 wherein the plunger body has a

substantially hollow tubular configuration with an open end configured to receive a
portion of the drive piston, the tubular body including an interior annular groove
configured to receive a portion of the radially elastic member.

3. The syringe assembly of claim 2 wherein the interior annular
groove has opposed side walls which are angled relative to one another by

approximately 90 to 175 degrees.

4, The syringe assembly of claim 2 wherein the interior annular
groove has opposed side walls which are angled relative to one another by

approximately 135 degrees.

5. The syringe assembly of claim 2 wherein the plunger body open

end is tapered inwardly.

6. The syringe assembly of claim 1 wherein at least a portion of the
plunger body is configured to be received within a portion of the drive piston and the
plunger body includes an exterior annular groove configured to receive & portion of the
radially elastic member.



therefrom the plunger having a body with a portion configured to engage a
radially elastic nenber associated with the drive piston such that the
plunger is releasably axially secured relative to the drive piston. 2. The
syringe assenbly of claim1 wherein the plunger body has a substantially
hol | ow tubul ar configuration with an open end configured to receive a
portion of the drive piston, the tubular body including an interior annul ar
groove configured to receive a portion of the radially elastic nmenber. 3.
The syringe assenbly of claim2 whereinifhe interior annular groove has
opposed side walls which are angled relative to one anot her by
approximately 90 to 175 degrees. 4. The syringe assenbly of claim2 wherein
the interior annular _groove has opposed side walls which are angled

rel ative to one anotHer b\ iEfgpPeRHMRIASFSMAIZSOMAEFB8s. 5. The syringe
assenbly of claim2 wherein the plunger body open end is tapered inwardly.
6. The syringe assenBNyNHHnEUFIPING UGAS AAriye ist '?eﬁ%‘f'n%laﬁﬁ‘i“f"i%%aﬂ:fc t he

pl unger bodyermbercasBddigrad eitkréwitiearfdcecei ved within a portion of the drive

pi ston and the plunger body includes an exterior annular groove configured
to receive a portionadlyrinheasseadhivaintipdieb astuibstaniathenollowl+inge hdusingiénisi on
punp asse : : Vi aving a
Fad ai Ty ol ooy QUrRlchy AbvaBiR BRI IER pbikihe ) BlbePo Mld el tard

i ncl udi ng P!eges hayiog albogy Meth AerEgR conrfts UL sigaas he adisllvi gliskc memdler y
novabl e W tdkatidthe wityilth8 RvE pEIngich ShaXREbiuAgéd YireleddaBrefiaM seklted pl unger
having a body with a portion configured to engage the radially elastic
menber aséB%PéfBﬁ”WﬂﬁWeﬂﬁgoﬁrive pi ston such that the plunger is releasably
axially secured

8. The infusion pump assembly of claim 7 wherein the plunger body
includes a first annular groove configured to receive a portion of the radially eiastic
member and the drive piston includes a second annular groove configured to receive a
portion of the radially elastic member.

9. The infusion pump assembly of claim 8 wherein the first and
second annular grooves are axially aligned when the plunger is positioned in a finai

assembled position relative to the drive piston.

10. The infusion pump assembly of claim 8 wherein the first annular
groove has opposed side walls which are angled relative to one another by
approximately 90 to 175 degrees.

11. The infusion pump assembly of claim 8 wherein the interior
annular groove has opposed side walls which are angled relative to one another by
approximately 135 degrees.

12. The infusion pump assembly of claim 8 wherein the second
annular groove is radially deeper than the first annular groove.



relative to the drive piston. 8. The infusion punp assenbly of claim?7
wherein the plunger body includes a first annul ar groove configured to
receive a portion of the radially elastic nenber and the drive piston

i ncl udes a second annul ar groove configured to receive a portion of the
radially elastic nmenber. 9. The infusion punp assenbly of claim8 wherein
the first and second annul ar grooves are axially aligned when the pl unger
is positioned in a final assenbled position relative to the drive piston.
10. The infusion punp assenbly of clai ml8 -wherein the first annular groove
has opposed side walls which are angled relative to one anot her by
approximately 90 to 175 degrees. 11. The infusion punp assenbly of claim8
wherein the interior _annular groove has opposed side walls which are angled
relative to one anot Rér byhe HPH¥TIXPYAP aFsEmbsofddajme whenein thenlungir befvn punp

assenbl y ofhaglaaduBbBnMBY iIRdIIBwitdBulS CEMRGUraBBR Withr arOs AV di ®nfigdHedd YecdReper
than the first annul ar groo¥e. - &éﬁ' 3. Tre infusionﬂﬁu, asseq%k¥hof claim
8 wherein twrﬂ?mﬂé@ﬁ Jo38PIstAnaN e fEst YISt 3 91 SP VRS PO UVt " gur at i on
wi t h an opeecenidnnatiggoveds bio extecel yeove. portion of the drive piston and
the first annular groove is an interior groove and the second annul ar
groove is an external groove. 14. The infusion punp assenbly of claim3$8
wherein at |east a portion of the plunger body is configured to be received
within a portion of fAe dFP¢Bfpsiant Bvmp apwemiheot ¢2igt 8 MhgtAIRAt §REFoyROMTISN an
exterior grepeyeplangertddRy $EesHiduranybalre i VALHiS addrtidiérahBakivepeeme. 15.
The i nfusion p np asse Ig of claim7 wherein thﬁ radi gl el asti ¢ nmenber
is a cant edanécﬁ? '?ﬁlapﬂ ar groove Is an exterior groove and the

internal groove.

I
secon an¥1u|ar groove Is an

15. The infusion pump assembly of claim 7 wherein the radially

elastic member is a canted coil spring.

16. The infusion pump assembly of claim 7 wherein the radially

elastic member is a solid ring manufactured from an elastomeric material.

17. An infusion pump assembly comprising:
an insulin pump including a drive piston with a first annular groove;

a syringe assembly including a substantially hollow syringe housing and
a plunger axially movable within the syringe housing te expel a fluid therefrom, the
plunger having a body engagable with the drive pisten and including a second annular

groove; and

a radially elastic member positional within the first and second grooves
to releasably, axially secure the plunger relative to the drive piston.

18. The infusion pump assembly of claim 17 wherein the plunger is
engaged with and releasably axially secured to the drive piston via an axial force in a

first direction.



16. The infusion punp assenbly of claim7 wherein the radially elastic
menber is a solid ring manufactured froman el astoneric material. 17. An

i nfusi on punp assenbly conprising: an insulin punp including a drive piston
with a first annular groove; a syringe assenbly including a substantially
hol | ow syringe housing and a plunger axially novable within the syringe
housing to expel a fluid therefrom the plunger having a body engagabl e
with the drive piston and including a second annular groove; and a radially
el astic nenber positional within the fiildt and second grooves to

rel easably, axially secure the plunger relative to the drive piston. 18. The
i nfusi on punp assenbly of claim 17 wherein the plunger is engaged with and
rel easably axially secured to the drive piston via an axial force in a

first direction. - 129 19TherHéusi¢ RUTBASEINRY alsd@ bl whered) asuiiit8wherein a
sufficient axaXfdtte O §Rohd dRe@RBUPPoslte tBE i rRBiIISidi@sbdighel fllisder dlithect | on
rel eases the plun er W th respect to the drive piston. 20. The infusion
punp assenﬂFV£5§“%13#H¥i§”ﬁﬂbrein a friction force exists between the
syringe housing and the plunger which is greater than the force required to
engage the plunger to the drive piston and greater than the force required

to release the plungep W fhe [RSP&GEhuhP abiemtif b¥&aiRi $3 RRerein a friction force
exists between the syringe housing and the plunger which is greater than the force
required to engage the plunger to the drive piston and greater than the force required
to release the plunger with respect to the drive piston.



