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1. Field of the Invention This invention relates to
medi cal devices in general, and in particular, to a
patient con- trolled device for the
sel f-adm ni stration of drugs, such as anal gesics, and
t hWOR2PRBe0433. Description of Related Art The tecealssgniiigey
of pain synptons, e.g., post-operative pain or pain
resulting fromdis- ease or injury, frequently entails
t he subcut aneous and/or intravenous ( |IV"') infusion of
a |iquid anal gesic and/or anesthetic drug into the
patient, e.g., by one or nore hypodermic in- jections
t hereof. When pain is nore chronic, it may be
preferable to catheterize the patient intravenously,
e.g., with a hypoderm c needle, and infuse the drug
t hrough the catheter con- tinuously at a |l ow, or
"basal ," rate of flow using, e.g., an "IV drip" or an
el ectronechani cal punp having an adjustably | ow fl ow
rate. Many patients who exhibit chronic pain synptons
al so expey,i Ladj |.S.0 .0, which the pain
evel 1 5 T oBRraOE! iR BRHG AR Bt kA e
need for a tenporarily greater infusion rate of the
drug. To effect this, it is necessary to adjust the
flowrate of the infusion apparatus, which in turn,
necessit at es t he BACKSROCRIEOEITHEINYBNIIONON by a
t h care professional, as the patient
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ARRHES Ble Plin RvAIURESH ed as much more acute, indicating a need for a tfemporarily
greater infusion rate of the drug. To effect this, it is necessary to adjust the flow rate of the
infusion apparatus, which in turn, necessitates the presence and intervention by a trained
health care professional, as the patient typically lacks the training, skill and/or physical ability
to effect such an adjustment of the infusion device.

In light of the foregoing, there have been a number of proposals for a “Patient Con-
trolled Analgesic,” or “PCA,” drug administration device that would enable a patient to self-
administer a drug intravenously without intervention by a health care professional at, e.g., the

onset of an acute pain episode, that is not only simple and effortless to operate, but is also




of the punp, thereby expressing a neasured bolus of a
liquid drug to the patient intravenously, after which
a conpression spring and/ or a pressurized source of

the drug returns the plunger to its initial position,
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the bolus doses can be safely self-administered by the patient by quickly depressing a
single button, to effect the compression stroke of the pump, and which thereafter
- “automatically initiates the intake stroke of the pump when the compression stroke is
completed, and further, one which can be rapidly primed for use without skilled

manipulation of the device.




BRI EF SUMVARY OF THE | NVENTI ON According to a first
aspect of the present invention, there is provided a
patient controlled |iquid drug adm nistration devi ce,
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reciprocating pump, a plunger engageable with the pump, and a push button
engageable with the plunger, said device comprising: means operatively responsive to
movement of the push button between extended and depressed positions thereof for
respectively closing and opening an outlet of the pump; means for releasably latching the
push button in the depressed position thereof; and means operatively responsive to
movement of the plunger to a selected position thereof for releasing the push button

from the depressed position thereof,
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engageable with the plunger, said device conprising:
nmeans operatively responsive to novenent of the push
button bet ween extended and depressed positions
thereof for respectively closing and opening an
outlet of the punp; neans for releasably |atching the
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fldw afui liduiddugy, aslwelbsEucaédsiva, 1Bl ce substantially as
herei nbefore described with reference to the
acconpanyi ng drawi ngs. Herein disclosed is, a PCA
devi ce that enables either or both of a continuous
flowof a liquid drug, as well as successive, |arge 2b
vol ume bol uses thereof, to be self-admnistered to and
by a patient. The patient self- admnisters a single
bol us of the drug by a quick push of a button that nay
effect an extended-duration output stroke of a punp,
so that the patient is not required to push the
butt on down continuously during the output stroke, and
the intake stroke of the punp is automatically
effected at the end of the conpression stroke by the
device itself, wthout need for further nonitoring or
action by the patient. The novel device nay be prined
for wuse rapidly and without skilled manipul ation
thereof. In one exenplary preferred enbodi nent
thereof, the novel PCA device conprises an el ongated
housi ng havi ng an axial cavity extending through it
with a reciprocating punp nounted at a bottom end
thereof. The punp may define a closed interna
reservoir and may include a first wall, or seat, that
is fixed in the cavity, and a second, flexible wall
that may be axially novable in the cavity in relation
to the fixed wall between reservoir-full and
reservoir-enpty positions. The punp may include an
inlet port that is connectable to a source of a
pressurized liquid drug by an inlet conduit, and an
outl et port subcutaneously connectable to the patient
by an outlet conduit, both conduits extending out the
bottom end of the housing. In one preferred
enbodi nent, the inlet and
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outl et ports of the punp are arranged on the device
such that, in a selected primng orientation of the
device, the outlet port is disposed higher than the
inlet port for rapid primng of the device. A clanp

vcﬂ@%e lB%IuE;Qst fHerok, Yo PRUWEANiMistL R t& %\45 tb\§ ef gat@ﬂy el‘hgeﬁa‘f%@nse[ﬁ

a cl osed pOSItIOﬂ constrictin t con

aqriigistain g singitepdisy ofphe wiast Pha qun?é wrslawf gfbuktp that imay; effect an
eXlEnt@diduFHde Butbﬂ%tr@@é“é*ﬂ-ﬁ bumB R R MepatibMas hotodguntd fch;ﬁJsh the

osjtion di sen
oftog hovaebinbedy TingdRs oibitBES. 6 heriike Mok Sidgs gy s
autbreattbaligeffdcteanat teemliofthe Ihﬁp:febﬂdsi’pstmkyﬁ Hyeth¢ @evidd iesif] without
n%d?ﬁré@gé%%%nﬂohﬁ rcalcpg'rbgy Ruo a{te I}fynOﬁreI %Rncg E%yt B;\anprimed for
usgiyepidly ahe Wit skildad raaﬂlmllatlomb‘\ﬁeerént bet ween rai sed and

| ovefednpOosidhiy THF)? ﬁ@l@rr@@serﬁbé t ﬁ\ré%é)? O hbld1IPERE device

novabl e wal | el ongat e ush button ma
C%P%@e%@nc%lmqatﬁa& @wsmﬂ méw&lgcamuaw@l ca\bfa\@dqmﬂ@gpnhmﬁ'garit with a

ref:@foc%ga{bunﬁﬁ)hfﬁﬂﬁﬁﬂ abﬁtbﬁﬁgﬂﬁ é‘ﬁéit tﬂ@t‘é@\d 'I‘ﬁ@%uﬂ'@%@ﬁ&%e a closed
ons, Qe Cr g E’Cl ude 31 3g rh t p

B2 FreRoF 29 Bt AL vl g e s D dR ey and

selcenty) detiblatwad tiga gy beheial) mopataanth thevasty i relation tosthe Iﬁﬂéd wall

.beg\gg‘é Hegé}vmp aMﬂ ?esgmﬁ' ?.Fﬁlpéy pogg\érgﬁd r'Tl'l‘g% %u@%%{%ﬁ&r&@%s e lnlet port

I N one exe
thathis Cbmetctable hora:mmd@sofampl&xsmlzewmm g oyl apvielet emdiunt "and an

ou‘ﬂer SdrPQubERER&REY 'cBng& 35,3: t@@hé"ﬁ’#f‘eht lﬂpzfr{ bt andhﬁ%oth conduits

unger i s coaxi al ¥ I sposed ative
'exéﬂ"idtﬂ’igrﬁ’g't e \Refiegmend af ke ﬁpﬂ%’%ll@ﬁn%yﬁf%@d emydlﬂ@nbmeanlpyand
outlbSpeHEest th@tp‘ﬁﬁ@rhré fbﬁaﬁéé&“&?ﬁh@ﬂ& dehsuch Lthétol’h a %el@cted priming

oo af 5 4o e UG FeidngisPorRG et dhn o Miefgport for rapi

' prihmg@fnhd\ﬁmmt he button is noved to its depressed
Lt t her. t
et e RS HBc ora. raup bl R dnt 2815 At brsel X gieed
posi§bre ssmstinting e eltiehgoduit df denpage shérbiey seveming dog 6w of the
: liquiﬁ QUry ng rﬁ?otgﬁttﬁ@Foﬂdﬂlttenﬁ I'QHE(IJ Qﬂe Y}Q&ﬁf {hlaedr@#hlﬁgetﬁe gémp and an

ts [owered
09@6 meﬂwn él&@ﬂg@éeq)ff@mta%gutieh cem@ltd@ere@é afloying efsthe drug

frohNhel b, THeOOSHp tmaiPsd rr@éﬂféhfﬂf biaB&d EBNH’d tth ddigd Pebiti& by a

- conduit downstream of the clanp, so
spring.

An elongated plunger may be captivated in the cavity above the pump for axial
movement between raised and lowered positions and has a lower end contacting the
movable wall of the pump. An elongated push button may also be captivated in the cavity
above the plunger for axial movement between extended and depressed positions. The
button may include a detent in it for latching the buiton in its depressed position, and a
ledge that engages the clamp and moves it to its open position when the button is moved
to its depressed position. In one exemplary embodiment of the device, the button
includes an axial bore in a lower end portion thereof in which an upper portion of the
plunger is coaxially disposed for relative axial sliding movement. A compression spring

may be axially disposed between the plunger and the button.




conti nuous, or basal, flow of the liquid drug can be

adm nistered to the patient independently of punp or

patient activity. An orifice may be inserted in the
inlet conduit of the punp to regulate the rate of
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butldA thaypass conduit for regulating the rate of basa

flow of the liquid drug to the patient. In another

exenpl ary preferred enbodi nent of the PCA, the device
is provided with a renpovable primng tab that extends
through a side wall of the housing and engages both
the clanp and a | ocking finger on the button such that
the clanp is held in its open position regardless of
the position of the button, and the button is held in
its depressed position regard- |less of the position
of the plunger. The primng tab may enable the device
to be prined rapidly and effortlessly by noving the
push button to its depressed position, placing the
device in the selected primng orientation, and
connecting the inlet conduit to a source of
pressurized liquid drug. After the device is prined
and ready for use, the prinmng tab nay sinply be
renoved and di scarded. A better understanding of the
above and many ot her features and advantages of the
novel PCA device nay be obtained froma consideration
of the detailed description of the invention bel ow,
particularly if such consideration is made in
conjunction wth the appended draw ngs. BRI EF

DESCRI PTI ON OF THE SEVERAL VI EW5 OF THE DRAW NGS

Figure | is an elevation view of an exenplary :

preferred enbodi nent of a patient controlled |iquid

drug adm ni stration device in accordance with the
present invention; Fig. 2 is a top and side
perspective view of the device; Fig. 3 is a partia
expl oded perspective view of a plunger, reciprocating
“punp, clanp and outlet conduit of the device, wherein
the clanp is shown in a closed position thereof and
in constricting engagenent with the outlet conduit;

Fig. 4 is a cross-sectional side view of the device

reveal ed by a section taken in Fig. 1 along the |ines

4-4 therein, and showing the relative positions of the

el enents of the device at a point just before an

out put stroke of the punp is commenced, wherein a
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push button, the 4 WO 2004/ 060453 PCTI US2003/ 041427
pl unger and a novable wall of the punp are shown in
respecti ve extended, raised and reser- voir-full
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Figure | is an elevation view of an exemplary preferred embodiment of a patient
controlled liguid drug administration device in accordance with the present invention;

Fig. 2 is a top and side perspective view of the device;

Fig. 3 is a partial exploded perspective view of a plunger, reciprocating pump,
clamp and outlet conduit of the device, wherein the clamp is shown in a closed position
thereof and in constricting engagement with the outlet conduit;

Fig. 4 is a cross-sectional side view of the device revealed by a section taken in
Fig. 1 along the lines 4-4 therein, and showing the relative positions of the elements of
the device at a point just before an output stroke of the pump is commenced, wherein a

push button, the




Figs. I I A- 11 Care respectively front and rear

el evation views of the button, and a cross-section

vi ew thereof, as revealed by the section taken in Fig.

11 A along the lines 11C 11C, Figs. 12A and 12B are

respectively front side perspective and front plan

views of the primng tab; Figs. 13A - 13C are

r S¥PeWepEBy front side perspective, front plrenvuste/osi427

bottom plan views of the clanp; 5 WO 200. 1/ 060453
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. shield is shown removed from the device to reveal a ledge on the button engaging the clamp

and holding it in 1ts open position disengaged from the outlet conduit;

Fig. 10 is an inboard elevation view of the device similar to that of Fig. 9, showing the
button removed and a spring biasing the clamp into its closed position in constricting en-
pagement with the outiet conduit;

Figs. 11A - 11C are respectively front and rear elevation views of the button, and a
cross-section view thereof, as revealed by the section taken in Fig. 11A along the lines 11C-
11,

Figs. 12A and 12B are respectively front side perspective and front plan views of the
priming tab;

Figs. 13A - 13C are respectively front side perspective, front plan and bottom plan

views of the clamp;




duit 32 is connected to the inlet port and the other
end is connectable, e.g., by neans of a Luer fitting
(not illustrated), to a source of a pressurized liquid
drug (not illustrated), which 3 may conprise, e.g., an
el ectromechani cal infusion punp of a known type. The
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A clamp 38 is mounted in the cavity 18 to move between a closed position constrict-

- ing the outlet conduit 34 (see Figs. 10 and 15), thereby preventing the flow of liquid through

the conduit, and an open position disengaged from the cutlet conduit (see Figs. 7 and 9),

thereby allowing the flow of liquid through it. A spring 40 resiliently biases the clamp toward
its closed position. It may be seen that closing the clamp blocks the outflow of the pump 20

so that the reservoir 22 takes in, or refills with, the pressurized liquid drug throngh the inlet




its open position, a downward force exerted on the

pl unger will cause the plunger to nove down fromthe
rai sed position (see Fig. 4), and thereby push the
novabl e wall of the punp toward the fixed wal

thereof (see Fig. 5), until the novable wal
conformably seats against the fixed wall (see Fig.

6)wotinalpys executing an output stroke of thecprIReHNT7
expelling a bolus of liquid drug fromthe reservoir
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plunger and the bution. In the particular exemplary embodiment illustrated in the figures, the

button includes an axial bore extending through a lower end thereof, and an upper portion of
the plunger is coaxially disposed in the bore for relative sliding axial movement therein,
thereby captivating the compression spring and resulting in a more compact device 10.

The button 50 includes 2 detent 54 for latching the button in the depressed position,
and a ledge 56 that engages the clamp 38 and moves it to its open position when the button is

moved to its depressed position, as illustrated in Fig. 9. As shown in Fig. 9, when the button




spring 52 against the plunger 48 (see Fig. 5),
resulting in a correspondi ng downward nove- nent of

. the plunger against the novable wall 26 of the punp 20
and a correspondi ng output stroke of the punp, as
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;%rvhreh'eas e &ret ynd leoripyeigdiethp w@w@ﬂmﬁ?wsmﬂ%y@h@@m@mmoppo-
Efe s@(ﬂmnli Sh? c&u.@ned a 16 fhe Mlec&néﬂﬁt%-’i amifcds{reﬁﬂn o0 cRRp g@ qheflow &
_i.nl et con am o e an oppo-
B Tint e B i R OB et U5 (R et Pomest
dmu\mltmﬁam difecityhethe paiag tia6u gh THaeutfel andudf A flolveeskricqtiTdle.g.,
g*sill%ro\!/'loge?(lﬁla %e %r?*?lfk%iyp e ﬁﬁ%&% léul{ for {%ﬁtﬁéiﬁgg%eﬁe ‘gfti)gsrale% con-
(ﬁnmsﬂcwoftths: laiyd dpatd ‘émafl'c’ﬂ#r ough the outlet conduit. A

f 1 ow A Raiohdngdbiehfiivedy, 8second@od k@fistoPTd chh 6 proRdA ifiRe inlet
provided in the bypass conduit for regulating the rate

Gpndpin 4241 thgpupp 2 fof ﬁeﬁ‘{%‘ﬂémF FgsAt Bhich ﬁh@hwhf!%fe 5 i PugPs
faﬁtﬁth&&&ﬂe R maxfelih fatcQiahitthe PGientbdn el nﬂtﬂxmahssucce‘smsemm

ctor 78 can-
sl e R re R PR S st o
V\,hl c h‘kstvms} by nexutiecvident & thasé pfiskid it ﬂm amuepy var@giiehs and modifica-
LBRERI L ih BE RAMLH R ofhe BEA GlYideB oPAL brEldhe ififlion
sel f-adm ni ster successive bol Usés drug,
twrtbout Bepantipe Eony e 9gneerved gsorRESi bi l ity of a

sel f - ﬁdmambﬁta@nmm&wmga €2 Jemm% 80 &% b¥plokidbtyon iR Holehg
evident to ose of many varl ations

dAaf Holeies tee tet B devige ganbs §‘§'i"?51‘e€“¥ ﬁtafhﬁ%“’rf'ﬁf‘%‘l’:\eaf ¥epg
meﬁthadmu@for bdael_omaAAdaum&y Addinafratedie Fipr £ae fdicatng2 @id ten
é)rovnio on tge ﬁanrg%rl X f h ?orlq&!sptoﬁd: S g&?{l%fl%ﬂ'l?beez'?l?ll%g Intdw: q{ousmgéa
@ﬁﬂne bfencB Fheapishi ehiclmhe inficatpranny |bﬂ ggen, szh gt théraxial pesitier oft
toiber BV Vb AReE@RDS:-RATIAE BBl (rseRbit- %B@ppotsﬂoré Ban be

article of the pa: tient's clothing or bed clothes.
AMVFF‘@H@FI“V"“BB chpYs8t rated in Fig. 2, an indicator
82 cam lipe of @e ﬁbﬂg&tﬁ@cﬁg\zkh the piopm]g e péb&:nt iaREhtidn should not be
or.respon wi ndow can or
e Mol i eder b A b LTI S T B
sma’ny exsigliivy irhaturd. Raethaxhadcofpobiht presentadvettivs shqmlclhq g@nmensu-
@;ﬂll lYlﬁ oi' 9\3 Clslﬁls ?;%ei’cl‘&g hérga(?ﬁ?ream/ fﬂlaz[)ﬂntnéﬁloha)l f teh@Ver ed

reservoir - trons can easl y vi sual i zed
t hr ough the hou5|ng
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In light of the foregoing exanples, the scope of the
present invention should not be Ilimted to that of
the particul ar enbodi nents described and illustrated
"herein, as these are nerely exenplary in nature.

Rat her, the scope of the present invention should be
comensu- rate with that of e\ fisdi ms appended
hereafter and their functional equivalents. 10 CLAI M5
1. 1A pat i apktigoaintrolldddicuil idgugiadmihisugticadieiioe, sbrmatsingn

device, ¢ Lisjpng. a housi defi.nin n axial cavity
havi ng i ﬁglg?ma%dgﬁgﬂg %r}ax&l]:%w@gaw G H&ar t he

i nner enc pefopti@nedvitdryhe thitee efildfha&ivitii thgpuanp RERIY Qiréservoir
haying a firs Ll fixed in the cavi and a second . .
naeOe B Rt 54 i e il P arepR Wpl sBBG PSPk dhrein win
fi respeansd the Hist welbbetwes esuooif-Afllint raadoir-espry\poditioneTpt ¥
positions; i nl et. condujt. havin first., end

connect ed® ti%aa‘ﬁmﬁhﬂ'i RV G sty £ 99 ?f??ﬁpto FRdnlg PELebihg pump and a
endeccodaeichait|blt @ Bsosoesfyeesolrizpt Basddruged | i qui d

drug; an _outlet conduit ving a first end. connected

fo an outk BieberiSbies ithensfmecihioh Uit Pt Sabemmp and
encn spivsit saced esd ynbatmbaglyabhricthkle tdthe paititent ; a cl anp
mounted in,the cayity to npve between a closed .. .
posi 11 on® SHIBCPRERE Y therfa Do TRte REHHID ot cIRRLPeSHigp Bsricting the
pr ewtientcomlyittdne tfldrﬂwdp}?vehdir@%d flolar i&m@fhid théou’gﬁ dt, aEd a@P@Pen position
posi tion i senga omthe qutlet cqnduil, .there

D Pstrengr s F SR Forc thbSBratisti o6 oy Abbaid ek Y, the clamp
bebe¢igg bibed edvatdivvaidded positih;0sed position; a pl unger
engageabl e with the second wal | of e reservqi an .

di Sposed PBPES: greaeablg B heiseons pal ol e 4 et acal

a fﬂofxﬁﬁe_np@;&ﬂhﬁ fhe daﬁtﬂbﬂtﬁ&ng Ersk @6ﬁﬁkg1 Walvhich $hd fs’bc&ﬂvﬂﬁwalﬁ] is in the
reservoir-full position and a second position in whic .
t héesg%%ﬁﬁﬁ R&%ﬂilgﬂ ad; ‘hse{'"h‘% ROSKIGR B i“’lhl"héﬁi;fi‘f" wpi jsgg theyreservoir-
pl emge pesdddntiat i ng button extending fromthe outer end

of the cavity and disposed in the cavity for axjal ,
movement a@é?%%&é‘ﬁcwﬂ%g%taona%e%ﬁ frewdge putsr F‘i“g?r%t,hetch‘é‘ty and

butiispiedia\thet@viey fdeix@iinol@hent Bwdbh Reihde@ akidehREsed Posktidgs, the
depressed Egél tian, a1r11d % | edge that erlagges t he
cl BHfPrAREnRBPEEnfpr lpighing e bpiap g doptssctimeHtiqm gnd a ledge that
butigBed the MRYRhndGndvies it t6@P bRESRAtRASIAINARS bisttohRb kidYed to its
under compr.ession di sposed between the plunger and the
pufePEs§Sed position;
: a spring under compression disposed between the plunger and the button;

a spring catch mounted in the cavity that resiliently engages the detent in the
button when the button is moved to its depressed position and holds the button in its
depressed position against the force of the spring; and

a catch release on the plunger that disengages the spring catch from the detent in

the button when the plunger is moved to its second position.
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a spring catch mounted in the cavity that resiliently
engages the detent in the button when the button is
noved to its depressed position and holds the button
inits depressed position against the force of the
_Spr4 ng; Iﬁ?ﬁ he. pl unger t hat
dlé%ngagzggt gﬁéﬁﬁﬁﬁé? HEETP§he detent in the
but t on whaderkingdingdrgn gebuits; amsved to its second
posi tion e A furth
co risi ﬁgr%ﬁlo%a?lzgg nﬁggftifbn eggeng r?% {He %htz} side %vall of the housing
aavizagepbitiviba glaa bncblht b)n]dnglf]ngehofdh@uttan Slcl:d Ehath: ¢tlarop is held in
t h t
q‘(sI?)%Qr?#)(Igls%tmenrlja%%dltg#%?%ﬁeﬁog%tog 0% E’l% t?rp '%H(?Hl% btuggn is held in its
h e Idépneﬁed mCtSmO@ peardiossif thepnsitiagditic] p@srgerof t h e pos i t | on
of sthe b 0 the tton is.he
de p ress egf l|¥t§3oc{s‘1:|V tcgoﬁd?lén a?ubﬁﬂéeé” SO0 “flh?éa bgj ?061 ﬁm&P av“h%a
pl dingend canecdeo the urila eomﬂblt opsiicam df the purtlmand an@mmsnssengld end
Ian l%é}?r%gt%% & Stﬂ Hl!tt et Fo%ﬁtupgownsp ary Ef t%e gla GRS aﬁe?%)ggl cgz%%nuous flow of the
sedigwid derggan bftﬁtﬂnmutt@cﬂ to dhetplatierd utdbmld@tlyl digatierd comtret. r eam
of the clanp, whereby a continuous flow of the Iliquid
drug can be adm nistered to the patient independently
of 4pat i enThexitsmice oficlaind 3, filither chenpiisieg:of cl ai m 3, furt her
co L Sing: My flnger on the button; and a
re%@%%%ﬁgg%?Pﬁyﬁgﬁg glextendlng t hrough a side wal | of
' t he housi angnmhdtle pﬁmg@gels ebtemhng tiﬁromgteamdawdn ofiehe housing that

f ot [ .
r%%éa % bo hrtg clangpnandOSI € locklr eér go &etbggon 511,1&} thét g;%nlipﬁ%ﬁeld in its
of ophepctsutmmangardm df ez ﬂwitioﬂ f its: Hugtbal and _the_t tmtton is held in its
deRCeasehoRngl LhaR.LSALHLGRS Pl blifeROS L o0 of the

vice ther conprising
a fIOM/restrlctor in the inlet conduit of the punp

f |
oo tha 136 ia88ed ks yBhercoRfiShe 4 M sttt e
c oogmdiris oﬁtge Ia.mm fowegteamg ttetrate of fiowt bighdlyquiaksug @oNbRHump.

for regulating the rate of continuous flow of the
liquid drug to the patient. 7. The device of claim1,

];) ubt her Tﬁﬁ‘d@lfVlcS bh@mmg ﬂdh&ﬂﬁgmﬁh%lgwdﬂuﬂeimﬁbraﬁme bypass
et t he l.I'S secon nas {
cortt o Bt e AR oL a2 PepiupLont ik g

conprises a | ever arm

7. The device of claim 1, further comprising an adjustable conduit clamp

between the first and second ends of the outlet conduit.

8. The device of claim 1, wherein the clamp comprises a lever arm

rotatably mounted in the cavity for movement between its closed and opened positions.
9. The device of claim 1, wherein the button includes an axial bore

- extending through an inner end thereof, and wherein a portion of the plunger is coaxially

disposed in the bore for relative axial movement therein.
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rotatably mounted in the cavity for novenent between

its closed and opened positions. 9. The device of

claim1l1l, wherein the button includes an axial bore
extending t hrough an inner end thereof and wherein a
porti;gn Qe [

bor e Por 1 ol i8Rkl £ GO LBhprlina o RAREH oy tod e and
d ev‘inl:léOVé)fn the fmumgthmfuglh whieh the amipnaios ma:gbfaﬂeen, milerelast the axgad position of
the @l pNGRY ?alag 0

L he B B AL B SRy bR O UG s
of the plunger reI ative to its flrst and second

posyit | onsA@anmP@ 386 L@lag% an.rn%i Ribhe Ji@ugfa ek

A pati ent ontr ol rugamnls 'on-devi ce

of izclydepa rckpaecatinghumpe s pingecinpagsaile it tlp:umplp @nd a push button
Pl Wgskan Higmg and a push button
enga%gaqbfeaq a?({]u%eggg @%devi ce conpri si ng:

means ope’teat!5|Ope‘atyvekyesqngnssvevenlomemmV@mﬂdﬁutmmbetwwltxtended

b UL P8 fpp%k\‘i‘f)g&uﬁé Eh%ﬂegf"ﬁr r@f@tl%ﬁp&gsz%eagd gﬁ%{}& afl rEvﬁtlet of th? pump;

t hereo respective
of the pumhs for'fBARHIY Dfchf ltﬁ.@,ﬁ@ﬁt |
button in theordepr esgedc pn%sn tion t er eoPdE}geggbemg%chmOf and
oper at i vElegnsopepidveky sgeponsiverovaemsmentaf thelpdungenin g@clectt@d position
seliRed @y RASkhd A0push LG g RusSh
butt on fF om tL&é g‘gr Egtgoglg{%%@% td %pgér?%t%ﬁ)g%}g% tn&i%
device of claim 11, further conprising: means

vabl enfr { c orarlly hol di ng the
ou??et oﬁhfﬁgme mlaﬂg\éienﬁmfhgrm&%[‘gs Sof the position of
t he pus hrxbartstrclmvahln drofrothe Bolic fagtemberaply hbldingtthosutienof the pump

th 0Si-ti0 her a of , t he .
pog})?ndrggarc?lﬁsg%ﬁthe ?sdtﬁonec%r} tﬁﬁ%‘mﬁ$ﬁ% gvc:i gOé% mcgltg? PHsi}éantton in the
whéemessed bmmtmntthm:ofoégatdh@s piithppdsBiod b&theoglenkeh)i gher
than an inlet of the punp in a selected resting
orientation of the device. 14. A patient controlled
l'i dui d drlhg dedng of dinatd, @Whﬁd&ﬂtlﬁkeoﬂl&ﬁsf e thudp iy didPosed higher

th reference

gggh(e?n:'r?é)m f? ?]tgh desc rllﬂ gge ec eflgestmg orientation ofI the &ewce

14. A patient controlled liquid drug administration device substantially as

hereinbefore described with reference to the accompanying drawings.
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