1 INFUSION OF LIQUIDS | NTO THE HUMAN OR ANI MAL BCODY 23NOV2004 Thi s

I nvention relates to infusion of |iquitds into the human or ani?ggJﬁggy. Qﬁ
rel ates nore specifically to a nethod of operating an infusion ¥ ey 2 %
pressure control device for use with an infusion device, to a flow contro
device and to an infusion device. In an infusion device known to the
Applicant, also colloquially known in South Africa as a "drip", liquid to
be infused is obtalned froma source or reserv0|r The reservoir is
usual ly in thel pHON OF L@ HE- AMMABADXnd which is
tapped froma port mhlch S at the bottontof the pouch when hung. The

liquid is conducted via a conpressible, flexible tube of synthetic
pol yrmeri c mat effhelm\tﬂinaorarelﬂtes@mﬁtgei%of ligwiidsgnigrihe mumenan améé@tlt@daplpl ied to

the humanréﬂéte?m ﬂ)d‘ﬂly T(?S m&RbE bf ngrgﬁ'?/d &R 'df&%#gﬁ\gier 8 E‘sft“ré nducer

dri pping t Into transparent c ow t he
dropl ets p@ntmé d@wgﬁtf@rduserwah fanowfuss;tnedew,ca;dma Bow eantrejdgyicgcanchip eme tube
in a conveed ce between a base and a roller which is rollingly

adj usted to and ro along the base to obtain an appropriate degree of
pi nching. In accordance wwth a first aspect of the invention, there is

provi ded an im‘éﬂnﬂ%é&teaév&% ;a‘n%nqé% ﬂp%aethtst.aea c@l?bl?giéflly'ﬁh&ﬂn i S8litdl i nto

t he human or ani ma y, he 1 nfusion device I nc Ing a pressure contr ol
devi ce i néfricaiafgaddimaheed to e infusedis phigined Heone Rasrese ahresknoll &bei ncl udes

a connect t; ,gﬁgg@

reservoi rFHsfeh}IBF]r Iﬁg?gﬁ& ":’38‘? c‘fmﬁan o‘garér b ?%n% @’mgcc anbéeérzm aﬁ@%&gﬁﬁ et

i ncl udes  tapped e 6rpdrbwhishrin et thaotters ofttheriperch whendwngorheinddison to a
flowlineg éﬁ cFeQJ”QiHCé 'cBﬁpFJ%Eibtengté%b%utdbb%t' anth@gg &)l;}n?étﬁ:' %Ré?rfaf Qta érECha”' sm

f or contr Ing a | eve sal S on g) i'n the chamber
const ant Mmelering devideoly ar driusien ngedie applied taithenburaan oF ianireal oy ahe

adj ust abl &, &fly" HEHEQY IRIURE P Yroiéll HELER! Mripping the liquid in droplets into a

transparent chamber o allow the droplets to be counted. The flow rate is controlled
by pinching the tube in a converging device between a base and a roiler which is
rollingly adjusted to and fro along the base to obtain an appropriate degree of
pinching.

In accordance with a first aspect of the invention, there is provided an
infusion device for use in infusing an infusion liguid into the human or animal body,
the infusion device including a pressure controi device including a chamber, an
inlet into the chamber which inlet includes a connector for connecting the chamber in
flow communication to a reservoir of infusion liquid, an outlet from the chamber
which outlet includes a connector for connecting the chamber in flow communication
to a flow line for conducting the infusion liquid, and a level control mechanism for
controlling a level of said infusion liquid in the chamber at a constant level; a flow
control device including an orifice and an adjustable restrictor arranged, adjustably,
to restrict flow through the orifice to a desired degree such as to dispense the
infusion liquid at a selected flow rate; a first flow-line section connected at an
upstream end thereof to said outlet of said chamber of the pressure control device by
means of said connector, the first flow line section leading to the flow control device
remote from, and at a relatively lower level to, the pressure control device, a

downstream end of said first flow line section being connected to the flow control



to restrict flow through the orifice to a desired degree such as,to. ..

di spense the infusion liquid at a selected flowrate; a first aoal\fN@k{eZUUZr
section connected at an upstreamend thereof to said outlet of said

chanber of the pressure control device by neans of said connector, the
first flowline section leading to the flow control device renote from

and at a | .1V, : r |
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i nfusion device for infusion into the human or aninmal body. In accordance
wi th an enbodi I | : ' ' si on
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mai nt ai ni hg a constant level 'of sard Infusion liquidin a pressure control
device which is in flow comunication with a reservoir of said |iquid,
feeding said l},qui [ eIyl d;c ytlh said
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advant age@é‘iﬁ'h\‘]uid under a constant liquid head commensurate with said constant level of
said infusion liquid into a flow line which flow line incorporates an adjustable flow
control device and which terminates in an infusion needle infusing said liquid into the

human or animal body.

The method may include subjecting said level of said liquid to atmospheric
pressure via a vent hole open o atmosphere. The method may then advantageously
include filtering atmospheric air passing through said vent hole to prevent

contamination of said liquid. An appropriate filter for medical use may be used.

Maintaining said constant level of said infusion liquid in said pressure control
device, may include arranging a float controlled valve in a chamber of said pressure
control device below the reservoir and spaced above ihe flow conirol device to

maintain a constant liquid level in the chamber.

The method may further include maintaining said flow line in constant

orientation. It may be maintained substantially vertically.



include filtering atnospheric air passing through said vent ho t e
contam nation of said liquid. An apprgpriate filter for nedi ca}zegs&@gy?gg%

used. Maintaining said constant |evel of said infusion liquid in said
pressure control device, may include arranging a float controlled valve in
a chanber of said pressure control device below the reservoir and spaced

above the flow gﬁlﬁﬁth@e%eﬁﬁdtﬂa%qﬁdl@ & dssihd: L n@ﬂ& ul. vJ ﬁéﬁ%}ol' n the

chanmber. The net further clu
const ant d@wc@waainrcmﬁce hnd awobmtaiwadmaﬂngeﬁjemm@mqnubiltye‘ﬂewmrfh@uldy 323
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control e via an ori approprra e he orifice to
control theahfdemensfthe ioqﬁnecbelmmmrowghd tnhibe sedtf th@enettm may;ﬁmdﬁ agjustipg when t he

devi ce | ”g{ “%?ﬁrv@ rpéb%ﬁg? of itk & % g @gggetﬂtaq]l#?%no%ﬁéch&ee sBE! fign@r ovi ded

in the se ajustrn ati1ve positions of

t he needl en@rml the seat to adJ ust an effective size of the orrfrce By way
of devel opnent, the method nay include sensing when the level in the |evel
chanber has dropped to below a predetermined |imt and generating a signal
by means of \mB(vrwanofad%memUmt Bee awthacmey incudeesrnsingl wherathebevgriovi ded at

2 nian | exel hbf Bt WA bnoBbed AP HERAR Greddernibl bk 3 dordcbii of 11 aui d

in the ch t o at nospher pressure vant ageously, ere

provi ded aighal ygneanssajovhicheah alpmh carabelastiyatednol e for filtering air passing
t hrough the vent hole. Conveniently, said |level control nechani sm may

I nclude a float which is buoyant in said infusion |iquid and a cl osure
connect ed t o t hé venblole may begirayjded aigniidh lanet thrasigh ch warl oftthe pltambdrdo chanber

to close (heedkilRf ik + e mgg; |0QWnd i Qa;gta,er rises
above a pre G@%tte@ram fe %Eplé%g' ﬁ‘é‘%h.a grF %ﬁggﬁréercﬁ% ugé]a{\rﬁfvgﬁtlagt '
there may be provided a filter associated with said vent hole for filtering air passing

through the vent hole.

Conveniently, said level conirof mechanism may include a float which is
buoyant in said infusion liquid and a closure connected to the float and being alighed
with said inlet into the chamber to close the inlet when the level of infusion liquid in
the chamber rises above a predetermined upper limit. Said closure may be an inlet
closure, the level control device including a seat in the outlet from the chamber and
an outlet closure connected to the float and arranged to close the outlet against
communication with the atmosphere via said vent hole when the level of infusion
liguid in the chamber drops below a predetermined lower limit. This will prevent air
from entering the infusion device and thus the human or animal body when the
reservoir of infusion liquid runs dry. Advantageously one of said seat in the outlet
and said outlet closure may be of a material which is more pliable than the other of
said seat in the outlet and said outlet closure, to enhance the integrity of sealing.
Preferably, the seat may be of the pliable material. The material which is the more

pliable may be a silicone based polymer material.

In accordance with another embodiment, there is provided a flow control
device suitable to form part of an infusion device for use in infusing a liquid into the

human or animal body, which flow control device includes an orifice and an



closure, the level control device including a seat in the outl tqfromthe
chanber and an outlet closure connectgd to the float and arra ged[\k@VcE@@#
the outl et against comrunication with the atnosphere via said vent hol e
when the level of infusion liquid in the chanber drops bel ow a
predetermned lower limt. This will prevent air fromentering the

i nfusion L a S u apd ; . voi r of

i nfusi on ?lgj\quhﬁégler Itl}:"r%tsrkgj#y?r}A \?g’nt 82%5‘%’1 E/B g‘?léetn%?%amg@eﬁa?% i ﬂmﬁﬁg{oogt | et

and sai d dedlegidegressure nay be of a material which is nore pliable than the
other of said seat in the outlet and said outlet closure, to enhance the
integrity of sealing. Preferably, the seat nmay be of the pliable material.
The material which is the nore pliable may be a silicone based pol yner
material. In accordance with another enbodi ment, there is provided a flow
control device suitable to formpart of an infusion device for use in
infusing a liquid into the human or ani nmal body, which flow control device
i ncludes an orifice and an 4 2 3 NOV 2004 adjustable restrictor arranged,
adjustably, to restrict flow through the orifice to a desired degree. WO
01/ 89608 PCT/ ZA01/ 00065 2 3 NOV 2004 The orifice and restrictor may be in
the formof a needle and seat arrangenent, the needle being taper. The

fl ow control device may include a chanber having an inlet by neans of
which it is connectable in fluid fl ow comrunication to a pressure control
device, an outlet connectable to a tube for connection to the animal or
human body, the needle. and seat arrangenent being provided in the chanber
and the flow control device further including a droplet inducer in the
chanmber and being arranged to drip liquid to allow



% t he drg)vp(f%]tjss%?so be counted. The droplet inducer may be BECT/2AQE0D06S
upstream of the orifice.. The.chanber of the flow control device nay .i nclude
i nner and outer portions which are screw threadingly, rotat ?bljy ong@ﬁ ed
to each other, the needl'e and the seat each bei ng connected résNﬁéVi ; '
to 15 one of the inner .and outer portions, adjustnent of the needle '
relative to" the seat being effected by relative screwi ng of said inner and
.outer _portions of the chanber. The i nneP and outer portions may include
calibration markings to facilitate adjustnment of the needle relative to
the seat to a 20 desired degree. The inner and outer portions may be

seal ed-agai nst each ot.ﬁgé 'E‘rﬁ render the chanmber of the flow control ,
device. airtight. SealiHy CHH§E BRAFESHICIAMBY herinthe formmf a 6egdia ad@v 2004
i n accor dancesesttdiayaiiiek, g adl ; re is provided an infusion -
.device for use in infusing anﬂg%ﬁégﬂg}tgg 'iffd into the human or ani nal
body, the infusion device including a pressure control device in ,
accordance with the second_aspect of this invention;, a flow control device
i.n accordance with the ¥ flavaspetol devichireay rinelntizan chamtber ahdvigyvahi ne in -
Wwhich sg d prigg device and said flow control ‘'device are
i ncor por at ed i nﬂ%y?v\/‘é%@%éﬁﬁmgl? Rl d r‘l’i‘%ui%ﬂo‘ﬁ'\{ eoMmmMuRicationtg a
downst r eam erapfe8suOEiiREdlidevided 2 oididiUs le. By of devel opnent,
the infusion device may include”a s%%so@%gﬁgg\tgg Bz P%e\%}‘ connection = -
S to the -animal or human body, the needie and seat arrangement being

- provided in the chamber and the flow control-device‘further including a
droplet inducer in the chamber and being arranged to drip liquid to allow

10 the droplets 1o be counted. The droplet inducer may be arranged

) upstream of the orifice.

_ The chamber of the flow control device may include inner
and outer portions which are screw threédingly, ratatably, connected to
each other, the needle and the seat eachrbeing connected respectively fo

16 one of th_e inner and outer portio_ns, adjustment of the needle relative fo

the seat being effected by relative screwing of said inner and outer

portions of the chamber.

The inner and outer portions may include calibration
- markings to facilitate adjustment of the needle relative to the seat to a

20 desired dégree.

The inner and outer portions may be sealed against each

other to render the chamber of the flow control device airtight. Sealing

“may be by means of an 'O" ring.




sense when the level in the | evel chanber drops bel ow a predeteprn ned
| evel , the sensor being adapted to génerate a signal for indi cém@azm%
| evel condition. The invention is now described by way of exanples with
reference to the acconpanying diagramuatic drawings. In the draw ngs
Figure 1 shows, in sectional side view, fragnentary, an infusion device in
accordance wth the invention; and Figures 2,3 and 4 show, in sectional
side views, further enbodi nents of an infusion device in accordance with
t he inventi on. eeterdasiceméthanother ermpadienent othetenie paevideidragsinfusionidelvigsi on

devi ce i nzac i--'oi[lgaqp R IRYAN Nalel h
referencef%u_&rrg g‘%ﬁ‘%f”%ﬁ%ﬁ%i"@ﬁﬁgé@i trglg R cgli] h‘(@é é bgg*lcﬂgﬁ th I})Snbe

i nfused fdewrainghginge in the formof a pouch 12 (shown fragnentary) 2 3
NOvV 2004 WO 01/,8 r ] rate.to a
patient (not s_ﬁoan'%)g.gu@l’%érﬁ@? t%?%%qu%?/c?@a% ig ‘}ﬁfei]gg? %%@nqagﬁﬁ ﬂﬁ'gf t he
pouch 12 ¥v@nHor§, low line 16 to the patient. The flow line 16 usually

termnates | n oW diboPdeRSH bEcdhlondERAHRINE il UspBotldi is dbiiin, fnd
adm ni stered intravenously. . The nfusi on evice i ncludes a flow control
device 20 in &dla ingievhigh peid peesshireeantiohdevice: and saidilowicaatralgieviche f1 ow

control dgyd GReerlorafel #HGRWA BRIAINMGLIER SRirgBhAA AineN AR Sfine?haPfch 1S 1N
conmuni catron W ??1 a downst re?am por{r&% Ion 16,2 of The fﬂ?\?v Frl) nea\%‘.b %« col I ar
26, whi chdpwnglesanyred riconfeedien iG aminfusioneedleng 22, 10 defines an orifice
or seat 28. In line with the seat 28 and i medi ately thereabove, there is

provi ded a conpl enentary needle 30 which is
By way of development, the infusion device may include a sensor arranged to

sense when the level in the level chamber drops below a predetermined level, the

sensor being adapted to generate a signal for indicating a low level condition.

The invention is now described by way of examples with reference to the
accompanying diagrammatic drawings.

In the drawings
Figure 1 shows, in sectional side view, fragmentary, an infusion device in accordance
with the invention; and

Figures 2,3 and 4 show, in sectional side views, further embodiments of an
infusion device in accordance with the invention.

With reference to Figure 1 of the drawings, an infusion device in accordance
with the invention is generally indicated by reference numeral 10. The infusion device
10 conducts a liquid to be infused from a source in the form of a pouch 12 (shown

fragmentary)



advantageously taper and which is secured foram nously to an upper housing
34 which is screw threadingly received as shown at 36 above ghN ‘qugﬁ]@ij

22. By negngopdsshdre screw threads 36, the taper needle 30 1EREY /00865

adj usted into and out of ‘the seat 28 to an appropriate degree thereby to
adj ust the size of the orifice and thus also the flowrate through the
orifice. . Belowthe .orifice 28, and aligned therewith, there is provided
a.dropl et inducer 40 Wiich delivers the netered infusion liquid 20 in the
formof droplets into the chanber 24 where- it accunulates as indicated at
42. The droplet inducer 40 acts as a funnel having a restricted opening 41
at a bottom Liquid runs along taper sides thereof to exit in droplet form

th h the restrict i ng.. The. dropl - ime to
roasure the alb P PRaRR Ayl Pt bR BafeR o MOWRE PER DRusldn | o
i h volume or sjetgne 10 1b&IPRSH BlRrt 04dgduepduet VOELA SRADANEH B & tHD6500 4

flowrate (e.g.. mM per mnute) infused into.the patient, from a dropl et
- count agai nst patieat. ThHee ifloiudinen1 denduadly lermitdtesidéns an priesioor eeete [awel

control device in agcqordance with the jnventjon, and ich is generally

i ndi cat ed by‘?%@@?@ﬁ&@“&ﬁﬁ@?éﬂ”ﬂaﬁ INGHEE W8y enpE§y control device 44

i ncl udes a housi.ng 46 which, in this enbodinent, is directly connected via

an inlet 48 in the formof a needle with the interior of the pouch 12 i.e..

~with-thegiquid to be infHesietusidnidedtie PO indladésidifigy caht@h deyviper2ird
thereof, a taper . 10- closure projection 52 for progressively closing in a

- conpl ement al segprddnsef Widt the ligversianifbdae dlowiling ﬂ%t- hd heoflewngoawol The
flotation or. yevice 20 includes a housing 22 defining a chamber 24 which is in =

communication with a downstream portiqn' 16.2 of the flow fine 16.

' A collar 26, which is per_iphefally fast with the housing 22,

- 10 defines an orifice or seat 28. In line with the seat 28 and immediately
| thereabove, thefe is provided a ‘com-plhementary needle 30 which is
advantageously taper and which is secured fbraminoljsly to a'n upper

- housing 34 which is screw threadingly received as showh at 36 above

the housing 22. By means of the screw threads 36; the taper neédle_30

'15 . can be adjusted into and out of the seat 28 fo an appropriate degree
théfeby to adjust the size of. the orifice and thus also the f‘low' rate

through the orifice.

" Below the orifice 28, and al_ig'ned therewith, there is

provided a droplet inducer 40 which delivers the metered infusion quuid'

20 in the form of drobl_ets into the cha-mber-24 where- it accumulates as
indicated at 42. The droplet inducer 40 acts as a funnel having a
restfic;ted opening 41 ata bo;ctc}m. Liquid runs along taper sides thereof

to eki_t in droplet form throughrthe reétricted oiaening. The droplets are
counted against time to measure the actual fiow rate. As the droplets

25 remain relatively constant in volume or size, it is possible to deduce the



buoyancy of the float 50 is selected to maintain inflow of liquid.from'the |,
pouch 12 via the inlet 48 at a rate commensurate with flow rate through
the flow control device 20 such that a constant |evel is na nm%z@

15 the howsdogsseés |f the flowrate into the housing 46 i sPC® 5t he
float the seat to adjust the level of liquid in the, housing 46 toward a
neutral |level. Conversely, when the |level drops, the float 50 drops with"
it thus causing the closure projection 52 to withdraw fromits seat to
increase 20 the flowto bring the level in the housing 46 back to the
neutral level. In this fashion, -a substantially. constant head 60 is

mai nt ai ned ‘between the orifice 28 of the gontrol device 20 and the | evel
in the housing 46. In this way, a constant pressure gradient is

- mai ntai ned oveya|hetONbly. Gl pRr trﬁ.nru%érdﬁﬁus&e ihlcOd Béﬁéﬁh frbfh ardrobra 28

25 constant for any specific adjustnment of the. needle 30. 50 is |lifted and
the taper clossoumtpigajrstttime. 52 progressively cl oses into 2 0 Nov 2004 WO

01189608 - PCT/ ZA01/ 00065 Preferably, an upper portion of the flow line

'16. 1 between the pressure control device 44 and the flow control device 20

_i s kept at constant or| nt ﬁ@tf”%ngg‘ﬁ nveqroeﬁ :h_ydeve h}g Iur %ﬁl@@é’l Hntrol

devel opnent, a sensor - t|c | cate r éf erence

- nuneral 54, i W&’ir%&drﬂaﬁééﬁﬁtrﬁﬁémvéhﬁbntm wHigRls é&wér@!l?ﬁfm@aﬂéﬂdue
dr oppi ng of the float 50 which may indicate that attention is required;

for exand e when referehcquiuineral t 4é. pd'tlrlehpltéstwe oufeveltconthel deviser 444 may,

for exanple, he an optical sensor adapted to & generate nal Wnen the
fl oat 50 bl ocH@Cmés(?plf‘?'é%!Pgﬁeﬁ P‘f"h'Phe'%ﬂUﬁ&m%ﬂ'B@“ﬁg' c‘%’hﬁ%@f

s gnal -line 56\r L%n |Heqqf§ w?ﬂ‘n@lt&‘rnmo%eﬂeetﬂg \Mtﬂatheﬁﬂtenor of the pouch 12

i.e. with the llqurd to be infused.

" A float 50, including, at an upper ‘end thereof, a taper

10 closure projection 52 for progressively-.cios.ing ina complemental seat, is

. floatingly accommodated- within the housing 46. The flotation 'or.

buoyancy of the float K0 is selected to maintain |nﬂow of liquid from the
pouch 12 via the inlet 48 ata rate commensurate with flow rate through
| the flow control device 20 such that a constant level is maintained within
16 the housing 46. If the flow rate into the housing 46 is too high," the fioat
_ - 50 is lifted and the taper closure projection 62 progressively closes into
" the seat to.adjust the te\rel of liquid in the'housing 46 t’oWard a neutra!
level. Conversely, when the level drops, the float 50 drops with it thus

| . causnng the closure prOJectmn 52 to w:thdraw from its seat to increase |

20 the flow to bring the level in the housing 46 back to the neutral level.

"In this fashion, a substantially constant head 60 is
malntasned between the onfrce 28 of the control device 20 and the level h
in the housrng 46. in this way, a constant pressure gradient is
maintained over the orifice 28 to render the flow through the orifice 28

25 constant for any specific adjustment of the needle 30.



~drops unduly: It is frequently required to filter a quuig geﬁN inféiﬁeol
into the human or ani mal body. Thus, by way of further deévél m he
Appl i cant W &R96e8s to provide, if required, a nediafilter poWnAtieoddevi ce,
15 advant ageously into the chanber 24. Such nediafilter may, for exanple,
be in the formof a sock covering the orifice body frombelow, or in the
formof a lining |ying agai nst a bottom portion of the chanber 24, which
bottom portion may then be rounded, or in the formof a capsule seal i ng
agai nst. an inner periphery of the housi ng -22, or the like. 20 it is a -
first -advantage of the infusion device 1@ that the flow rate thraugh the
fl ow control device 20 can be adjusted easily and accurately with fine

resol ution by screw ng Phefersgig! sn%p@?see&‘oﬂ Bf@h@rﬂoﬁhﬁé'mﬁrbétmbﬁ he.
orifice 28. The Applicant believes that this is a large I nprovenent .over

the existing thypusskneeontml kiewicelet end dbe diont contdl d2bicald® és kepeat | ow
line is conpressed between.a roller ang, a taper base. 2 ' Nov 2004 WO

01/ 89608 . 1009@%2;5\6’{99@6@%‘3“%%6%‘1* ¥erticgl-opi ni on that such prior art
‘device is not user friendly in that it is difficult to adjust accurately. .
Furthernore, the integrity of the device is not good as it easily gets out

of adjustnent, for eanBJyaNdVQ}fmvell@EWrﬂl a 58AsbH KRG, Hiddi8nirifEcaly ch i s
~ being conpressed due to being kno a passer by, and the like. The
Appl i canP r egiidieated B rafar@nqe nuperalahd, ms)mme\gé in msoctam:en Withir e i ¢
‘head cau5| ng %loat gboto ser}lstehuen ue &r%Spl%fg c;fh[%e fioat w lCh may indicate that
.attentl'on is-required; for example when the liquid-in the pouch 12 has run.
- out. The sensor 5_4 may, for example, be an optical sensor adapted to
generaté a signal when the float 50 bloc_ks the optical path, the signal
10 being conducted by a signalline 56 to trigger an alarm when the float 50

drops unduly.

It is frequenty required to filter a liquid being infuséd into o
- the human or animal body. Thus, by way of fu_rth._er__developmenf, the
Applicant proposes to provide, if required, a mediafiit_er into the device,
1 5 ' advantageously into the chamber 24. Such mediafilter may, for example,
be in the form of a _sb_ck covering the orifice body from béiow, or in the
_fo‘rm of é lining IYing against a bottom portion of th.e bhambef 24 which
bottom portion may then be rounded, or in the formof a capsufe seallng |

agalnst an inner penphery of the housing- 22 or the like.

20 | ftisa ﬁrrst'acvlvantag-e of the infusion device"! 0O that thé flow
rate through the flow control device 20 can be 'adjustéd easily and
accurately with fine resolution by scre\&ing the needie 30 deeper into or

" shallower into the orifice 28. The App{licént believes that this is a large .
improvement over the existing device knownj to him where, as mentioned

25 above, the flow line is compressed between a roller and a taper base.



mai nt ai ned constant. It is to be appreciated that the flow rate s a fa’ctor S
of the hydraulic head, and should the hydraulic head. chang ]gﬂv

rate woul d change com’rensurately In this regard, in the pr

t he Appl i JHALL/BAE8 f ound that-. the level of liquid in the Eﬂ@#ﬂllﬂmmh
determ nes the hydraulic head, recedes through an appreciable height from
full to enpty which makes an appreciable percentage difference in the
hydraul i ¢ head, which directly influences the flow rate. 15 Thus, either"
the flow rate- changes t hrough. a substantial percentage or the change can
be. curtailed by frequent re-adjustment of the flow rate by mneans of the
prior art device which, as nmentioned abovid is not easy to use and is not
.easy to adjust. accurately Thus, the prior- -art device requires continual
noni tori ng andiad Applicant fsramnmdtltaalsqcbrmm*rrm’rt deRfcelisumt isertitiendlytino
aspects, the Ajeﬁpl i cant_believes that the invention inproves nar kedl on

the prior art thahl lAﬁbﬁ'@dh@é‘ﬁW%aﬁj‘@é'@tﬁhk FHehepRBEh dhedniagrity o f cfg‘ﬁl ce
‘may, generally, be in the form. of s t I ,CS D hat
Uha dev ce i 14evBE i nbSanf B lesTi istE bl of Gl ufsdots st abocs 11
The Applicant pzgufdl r%BilFéh@B lltl hak ﬁJ'B:% WhicHls bBfgl éoMipfaizdolduedevhéing

w thout the pressure or |evel control device onthe one hand, and the use.

of the pressurmosketdweh masser bly, daditbe liket hout the specific flow control
device on the other hand, would be an inprovenent over the prior art.
"Naturally, the use of both features woul d nmake a. | arge inprovenent on the

pri Or art. As a conprom $f, A&?{Egﬂpre%far&g'ﬁ alésaevglfy l%rpérﬁsasd{faﬂt%e hifate!

the hydraulic head causing the flow in the device of the. invention is

ICG

: rpa.intainéd constant. Itis to be appreciated thaf the flow rate is a factor

of the hydraulic héad, and should the hydraulic head change, the flow

10 _ rate would change c:-ommensuré‘iely. In this regard, in the prior art
device, the Applicant has found that the level of liquid in the pouch,

‘wh'ich determines the hydraulic head, recedes through an appreciable
height from full to elmp'ty'which makes an. appreciable percentage

' difference in the -hydraulic head, whi_éh diréctly_ i:jﬂuences the flow rate.

‘ 15 AThus, either tHe flbw rate changes through ars_ubstantia_l pércentage or
| the change can be curtailed by frequent re-adjustment of the flow rate by
means of the prior art device which,- as mentioned above, is not easy to

use and is not easy to adjust accurately. Thus, the prior art device

requires continual monitoring and attention from medical personnel.

20 : : Thus, in those two aépects, the Applicant believes that the

invention improves markedly on the prior art.

" The ‘Applicant envisages thaf the components of the device
may, generally, be in the form of synthetlc plast:cs mouldmgs and that

the device will be dxsposable



control -device, the Applicant proposes that the pouch containin Lf
| iquid be used in horizontal orientation rather than vertiéaB B]r(ﬁ’\é [gml-on
and 10 t heto origoeogdi fference in liquid | evel when full andpfdiezAdifbessd | evel
when enpty would be dimnished in that fashion. That, in turn, wll
aneliorate the change in the "flowrate. Wth reference to Figure 2,

- anot her _enbodi nent of an -infusion device in accordance with the invention

is generally indicated by 15, -reference nuneral 110. In principle, the
‘infusion device 110 is simlar to the infusion device .10 of Figure 1 and
virtually all of the features or conponRgnts are simlar. Thus, the N
enbodi nent. 110 is not again described, but enphasis is placed nerely on a

single inportant di ffer?Hgﬁ\ﬁp@gﬁggﬁéﬁwﬁﬁéﬂtﬂ‘é*nfs%“é#t‘?x' ﬁﬁwacg@tﬁéfg and

.the pressure or l'evel con are integrated-i

- conponent . Theevipehiithoiit Bl prevssre drilaveltdumtrsTaRsicean t18d oRediare, 3ndi | |
have a cost advantage over the. enbodinment of Figure 1, and that it wll

“al so be nore thseuse of ghellpyesavre or flevel gontnok devinsowshoutb the speeifiis filawbe
handl ed. However,. the. | ican LS "aware.that, ideally, a relatively

o ge hydr au FeelAr e Paeff Plher g W e bR Shdminreverb Su5 TR RIlffLLt men
and to ngnim f | ' ' | Iy be
obt ai neg’ PR i e W ’ | FkeG AR AR, 27
Figure 1, wheomase priortdee enbodi nent of Figure 2, the hydraulic head 160

woul d necessarily be limted. In other respects, it. is believed that the
enbodi rent of " Figure 2 will have the sane advantages as-nentioned above

- f(orn;‘ the 5 enbodi ment Off\s':ai &%Srojmise, instead of the use of the pressure or level
o control ‘device, the Applicant proposes that the pouch contaiﬁing the
| liquid be used in horizontal or_ientation rather than vertical orientation and

10 that_fhe difference in liquid levél when full and the liquid level when
empty would be diminish‘ed in that fashion. That, in turn, will ameliorate

‘the change in the flow rate. |

With reference to Figure 2, another embodiment of an

infusion device in acéordance with the invention is_generally indicated by

15, reference numeral 110. -'In principle, the infusion device 110 is similar to
the infusion device . 10 of Figure 1 and virtually all of the feature-s or
;:o'mponents are similar. .Thu_s, the embodiment 110 is not again
.d'esr.:ribed, but emphasis is placed merely on a single impdrtant differer{ce,
namély that the flow-control device .1- 20 and the bressure or level contfol

20 device 144 are integrated in a single componenf. 'TheApp_licant- believes
“that the embodiment of Figure 2 will have a cost advantage over the.
embodiment of Figure 1, and that it wili also be more user friendly in so

far aslone component only needé to be handled. However, tHe Applicant

| is aware that, ideally, a relatively large hydraulic head is required to
25 improve the accurady in adjustmént and to minimize ﬂuctuationé. Such

" a large hydraulic head can easily be obtained with the embodiment of .



- Wth reference to Figure 3, yet a further enbodi ment of an infusion dévice’
in accordance with the invention is generally indicated by megﬁgﬁngegé

nunmeral 210. The infusion device 210 is simlar, even identicaly i ny.

- respect twobgsdsof usi on devicce 10 of Figure 1. Like 10 ref @EIA81/M9Rr al s

"are generally used to indicated |ike features or |ike conponents.
Furthernore, the device of Figure 3 is not described in detail, but

‘enphasis is placed on aspects in respect of which it differs' fromthe

i nfusion device of Figure 1. In the pressure or- | evel control device 244,

‘the housing 246 15 is vented to atnosphere by neans of a filtered nipple

- 262 provided at a high level in the housiiig 246 i.e. at a |level higher than
the level to which infusion liquidis controlled within the housing 246.

In this fashi ?a;gurtehﬁ wREESRUIretHeerhBSdiRH diFidd@ 2RA%GydrallcHeRld 1360

I nfusion |iqu s mal ntai ned constant at at rmspherl C pressure.

i nport ant t hatwodd, nesdsiserity laé limpeeslsi ng via the ni-pple 262 is medi cal | y
effectively filtered to.-ensure that .the infusion liquid is not

contam nated. The pressure control device 244, in its outlet 268, includes

a seat 264 of pliable sili ol v I r

~lower. end of the fl oat 21508&(?? %@?S{:‘tsp JE QBLr)e] etQ’ﬁe {shga\gtﬁ'%li%:édﬁpﬁﬁpevent WO
01/89608 13 23HEMROD4RIFHAROMH D8RR bhaénﬁdg@slﬁé/ﬁhemor\du‘ BBbOS fbi ahid in

t he housing 246 drops below a predeterm ned val ue. Such a condition can,
for exanpl e, erchodiwmeit ¢héiguesérvoir with infusion liquid runs dry. This
feature ensures that infusion of liquid into the human or animal body is
-interrupt ed and prevents an . '

_ With reference to Figure 3, yet a further embodiment of an
infusion device in accordance with the invention is generally indicated by
reference numeral 210. The infusion device 210 is similar, even
identical, in many.respect to the infusion device 10 of Figure 1. Like

: 10 * reference numerals are generally used to indicated like features or like
| components. Furthermore, the device of Figure 3 is not described in
detail, but emphasis is ﬁlaced on'aspects in respect of which it differs’

from the infusion device of Figure 1.

in the pi'essure or.level control'device 244 the housing 246

156 s ‘vented to atmosphere by means of a filtered nipple 262 prowded at a
- high level in the housing 246 i. e.ata level higher than the level to Wthh '
lnfusm_n liquid is controlled within the housing 246. In this fashion, the |

pres:sﬁre in the housing 246 above the level 6f infusi_qn fiquid, is

_ maintained constant at atméépheric pressure. | lt is imporfant that-

20 “ambient air passing via the nipple 262 is medlcally effectweiy filtered to

- ensure that the infusion |quld is not contamlnated

The pressure control device 244, in its outlet 268, includes
a seat 264 of phable silicone based polymer to allow a closure 266 ata

lower end of the float 250 to seat tightly i in the seat 264 in the event



al.rlock in the infusion device and thus al so prevents air frowéﬁ?@@
_introduced into the human or aninmal body. It is |rrportant e %t

264 i s of wap spddsogpl 1 abl e material to enhance integrity of mwegkAdidobat ween
the closure 266 and the seat 264. In the control device 220, the droplet

i nducer 241 is 10 provided in an inlet of the flow control device, i.e.
upstream of the orifice 228. Inner and outer portions respectively 234 and
222 of the flow control device 220 are screw threadingly connected as -
shown at. 236 to allow a taper needle 230 to nove into and out of its seat
228 15 provided: in an outlet 272 of theszfl-ow control deV|ce This aspect.
‘has been described above with reference to Figure 1. However, S to be

appreciated ¢ hate (REGRYSE oP kMo f IRRIE i B SPushiy 248 3@289%’&

~orifice 228, ere i s he i'nher mhlc |s air

filled, i.e. ppdddtetmprodidide. 8Lk a@brdifeh 8an,For eﬁamgeé TocRr QféTtHe e
constant-20 . hydraulic head upstreamof the orifice 228, it is thus

necessary t hatessfeoir mﬂernfaal@nduuﬁ ryrey diyenEhig Featze 2nanressibat gfuaipa nst :
-each other in ner Thi s ensuy ed th rovision of an "0"
ring. 274 |nP r“ﬁ‘é‘ﬂ# H?‘ ‘frﬁﬁBrorﬁmnlﬁitt@d%p'ﬁr'PF%%‘éptfglé)"cgE?"ents an .
Conveni egt |y, ogdd! irprtﬁé'ﬂfhssi@?'cfe\hée R e o y?évé?fﬁ'% o|%5b5ﬁ'fﬂ

d p2u

exanpl e, markings indicating flowrate are provid on a | ng s

NOV 2004 WO OiritéedikidPitito 0 Mutiibor dAirdditbaiyd R ipdinpoeran? that sheosext ded on
the i'nner portion 234 such that the  calibration markings opposite the -
poi nter can b@%l&opff@ﬁomi;mmad@[l@bt%ﬁﬁ@qgvelmmﬂqfrﬁeeahﬁsé?ewrbuter

~portions. Conyeni Rk ’26t6hand the seat 264

-I]
" In the control device 220, the drbplet inducer 241 is-

10 _provided in an inlet of the flow control device, i.e. upstream of the orifice
228. ) |

_ Inner and duterportions respectively 234 and 222 of the -
flow control 'device 220 are screw threadingly conneéted as shown at
236 to allow a taper needié 230 to moVe into and out of its seat 228
15 provided. in an outlet 272 of the ﬂO‘;N cdntrol device. This aspect has
A beén described above with reference to Figure 1. However, it is to be
- appreciated that, because of the droplet inducer 241 being above the
orifice 228, there‘ is a volgfne within the inrier portion 234 which is air
_ filled, i.e. not filled with ihfusioﬁ liguid. To maintain an effective constant
20 . hydréulic head upstreanﬁ of the .orifiéé 228,.it'is thus necessary that the -
' ~ Inner and outer portions 234, 222 are sealed against each other in ‘air
tight manner. This is ensured by ihe provision of an "O" riljg, 274

intermediate the inner and outer portions 234, 222.

Conveniently, a calibration scale is provided on the device.

25 For example, markings indicating flow rate are provided on a backing strip



arrangenment is such that one revolution of the portions 234 and 222 5
relative to each other adjusts the flow rate between zero ?}CD nggg%]
The device 220 is calibrated such that droplets need not b cou ut
can be cod¥?BH8%448 a check on the calibration. . If desiredPCA/&E100065 of
clicks or notches can be provided in the adjustnent mechani sm such that
adj ustment can easily be effected 10" in step wise fashion, fromone click
to. the next. The Applicant has found that the needl e 230 nmay

advant ageously have a very small taper,.of the order of 0,5 or 1
-included angle, to ensure accurate adjustnent. The Applicant w shes to
enphasi-ze a very inportant further 15 ad#antage of this invention. For
certain conditions, frequently treated in-intensive care units, the instant

i nfusi on ratezmdn@bq:mmm mrsqgevldﬁwémnneﬁmm,pohmnmQm:raﬂmrthée and
constant. For.those conditions, -very sophisticated and expensive infusion

appar at uses, Waliratione matkings Snesitied thenbpintes Qa@glhe deadoﬁwut\@rious
controll ed, rrentl used._20. Those rat uses sonef. i

avai | bl o. ' (1 BABHEIRE HefBRT; e 0BRGN BHECtOPOTIRBS: aCRRYENEe e
occurs) or el %ﬁfahb@rﬁéhtte &Edﬁ’@héthéﬁé'r?raﬂftlﬁvﬁf A lbertiGhs (7201 AR 222
personnel / operatofs are not avail abl e exanple'in rural areas). The

Appl i canb bel relatisettbaachloehereadjosts the fldwsate betevddnarero amdadvaximgenus| y
be used under such circunstances to 2 3 NOV 2004 WO 01/89608 PCT/ ZA01/ 00065
15 cl osely proxinate the -performance of the very sophisticated and

expensi ve el ectronic de e no in, A ses devi _
Thre hventi on wi 1 b creteyirs redt TR Brals) TR ESR BT iehtferd thEBR e

- counted, but can be counted as a check on the calibration. : -y
if desired, a series of cltcks or notches can be provided in

the adjustment mechanlsm such that adjustment can eastiy be effected

10" in step wise fashion, from one cfick to the next. -

The Applicant has found that the needle 230 -may
advantageously have a very small taper, of the order of 0,6° or 1°

included angle, to ensure accurate adjustment.

| The Applicant wishes to emphasize a very important further

15 advantage of this invention. For certain connitions, frequently treated in
intensive care units, the instant infusion fate and e;lso the average
_infusion rate, have to be accurate and constant. For those condltlons,'

very sophistlcated and expenswe lnfusmn apparatuses, which are
electronic and sometimes logic or computer controlled, are currently used.

20 Thosé apparatuses are sometimes not available {for exampie in battle
conditions or when a mass accident occurs) or electﬁt:ity to drive them

is not available, or trained personnel/operators are not available (for
example in rural areas}). The Applicant believes that the devices of this

invention can advantageously be used under such circumstances to



‘instead of the sophisticated and expensive el ectronic devi 3 (Td\g 0
Appl I cant wi shes further to enphasi ze certai-n advant ageous£a pg %@ [ﬂ'he

i nvent i onwayemsssdsough they have at |east partially been expr©ssdivoop@nt i oned
above or have been alluded to. The Applicant envi sages providing devices of

the invention in different capacities, e.g. -devices having capacities of 0
to5 O0Oto 10; 10 O to 15 mM per mnute, and the like. Such devices nmay
advant ageously be pre-calibrated to the nmiddle of the respective range,
~e.g. 2,5, 5and 7,5 mM per mnute in the exanpl es above. In use, they can-
Vthen'be'fine_calibrated to an -exact, req tred rate. It is envisaged that
the_ droplet inducer will be adapted to formdroplets of a size of .

vol ume conmensuy. p. h vice to f (;

roni to i ng. ¢ heFE Aerdinét (68’ 3%“%1%%"5 Bt.ciey ok, padistipr i dnd,

dropl et i nducexpamdied elevironis dellcedl opluehérmarad i Afany tdes, ﬁﬁﬁme@%@s‘:e will
then have. an indication of the nunber of droplets which nake up a

speci fi c vol upkthis grventiompvil h@ﬁmfﬁs:lepm‘raqmbracﬁmnd corsistenoy todpursed at ed

t hat the capaci e | evellin ans will always- be at |east as high,
and gener al Iy@%%%‘g/ﬂgﬁ hrgRBisticatshand KIPRAXVFARIITYUS dEVICSS t he neasuring
orifice. 1 23NOv2004 WO 01/ 89608 PCT/ ZA01/ 00065 16 It is an advantage that

a prescri ption can be given for the exact dosage required with the

confi denbe that the preShei Rpplivant| Iwishesdiferther t o a@mmseiev aétdam
‘ onstantly, si.e. without fluctuation.
, advantageous aspects of the invention even though they have at least

partially been expressly mentioned above or have been alluded to.

The Appllcant envisages provudlng devices of the invention

in dlfferent capacities, €.g. devices having capacities of 0 to 5; 0 to 10;

10 Oto 15 mi per minute, and the like. Such devices may advantageously
be pre—cé_iibrated to the middle of the respeétive range, €.9. 2,5; 5 and

7.5 ml per minutei.in the examples above. In use, they can then be ﬁn;é

calibrated to an exact, required rate.

It is envisaged that the droplet inducer will be adapted to
15. form droplets of a size of volume commensurate Wifh the capacfty of the .
~ device to faciiitate;monitofing' the flow rate. Thus,.a small capacity =
device will have a droplet inducer which forms small 'droplets and the
llke Each device WII! then have an indication of the number of droplets

Wthh make up a SpeleiC volume, for example 15 drops per ml.

20 Cdtis to be. apprecnated that the capacity of the levelling
means will always- be at Ieast as htgh and generally somewhat higher,

than the maximum flow rate of the measuring orifice.



Yet a further enbodi ment of an'infusion device in 5 accordance VMtrb
invention is generally indicated by reference nuneral 310| 3%@6} ‘ﬂﬂﬁhe
device 310 of Figure 4 is in principle the same as the devices in Figures
1 and 3, av0I01/B%6e8reference numerals "are used to denote | iBGE/ZAMOMES or
components. Furthernore, the device 310 is not again described in detai
but enphasis i-s placed nerely on. changes. 10 In the pressure control
devi ce 344, taper closures 352, 366 close onto seats around respectively
the inlet 348 and the outlet 368 of the housing 346. Wereas, in the -
~enbodi ment of Figure 3, a soft pliable material 264 is prOV|ded |ntegral
with the seat to enhance seating of the tlaper closure 366, in the

enbodi ment of Figure 4, the soft pliable material 15 As integral wth the

closure 366 and the seatlt@éahrwb\iahﬂaggtthet a3$8skapHdn 'cahabé \tiveh far they
material. Furthernore, guiding pi.ns 353 are provided co-axially wth

respectivel y tm@%ldmage regairad witk tbpgmnfeie@cefthahéheImascemoramllthee

cl osure 366 at {he | owe $ float 350. Th s 353.are 20
Cubetant 1ol 1y adnired A0 BegHiTRD AR SonsHa g & Hetaabt Bicteidha (hus do not
interfere wwth the flow. However, the pins 353 hold the closures in
alignment with the inlet/outlet. In the flow control device 320, the

dropl et inducer 341 i's moay it fgrBbl yerabuliehwi 6t aMeinfobiin Aice iThe
dropl et inducer is in WD 01/89608 17 23 NOV2004 PCT/ ZA01/ 00065 accor dance
with an dppr oftdcardangeawitartbhe l@vwﬂwml&mmlv indigedod byreterence RufresalrpA

st andar.d and '@15,!-, gurlan ac[%orgg\ﬂgg ﬁ“"d of tFll]guregf)ls in principle the same as

~ the devices in Figures 1 and 3, and like reference numerals are used to
denote like features or'_components. Furthermore, the device 310 is not

| again described in detail, but emphasis is placed merely on changes.

10  Inthe pressure control device 344, taper closures 352, 366
close onto seals around respective!y: the inlet 348 and the outlet 368 of
the housing 346. Whereas, in the embodiment of Figure 3, a soft pliable .
material 264 is provided integral with the seat to enhance seating of the
taper cioéure 366, in the embodiment of Figure 4, the soft pliable mate_rial

15 iis integral with the closure 366 and the seat around the outlet 368 is of

relatively harder material.

_ Furthermore, guiding ‘pins 353 ére provided co-axially with

respe¢tively the closure 352 at the upper end of the float 350 and the

~ closure 366 at the lower end of ‘the float 350. The pins 353 are
20 - substantlally smaller than the inlet 348 and the outlet 368 and thus do
‘not interfere with the flow. However the plns 353 hold the closures in

: allgnmen‘c wvth the ;n!et/outle’c

in the flow control device 320 the droplet inducer 341 is

now integrally moulded with the inlet 370 Tha droplet mducer is in



standard. "Furthernore, the upper housing 334 is in two sections, nanely
a.top 334.1 and a bottom 334.2. The top is i'n the form of amg\y Ay

flexi ble sypbhekdc pl astic nmoulding allowing it to act as PCT/RAOI00BE PUND.
A | ower peripheral portion of the top .3:34.1 is snugly received in a

circunferential slot 334.3 of the botton1334h The' taper needle 330 is
integral with the |lower section. 10 A sensor system 354.1, simlar to the
sensor systens 354 (Figure 4) and 54 (Figure 1) is provided in association
with the droplet inducer 341 . by neans of .which droplets di spensed can be
counted. A signal line 356.1 | eads to apyel ectronic counter 357.1, which
can be connected to an alarmsystem 357.1 to actuate an al arm when the 15

dropl et count. JpXEs ot Sheica boB IAMERIAR] 8N A0S {f o

form.ng a soft, plTa e"Seal ited | aperlcﬁera groove

provided for tv{ﬂiﬂi hiél POFE anddd kagein Eat e &&foriansealvifntrnEUFeal
with high integrity against the seat around the outlet 368. 18 CLAIMS 2 3 N

O V 2004 1. Astantdardi on device for use in infusing an infusion liquid into
the human or ani mal body, the infusion device including a pressure control
‘device’'including - a chanber, an inlet into the chanber which inlet includes

3 connector for - ConMectekpihghiiogE NP Sipe M TN A0 debiBon,
| ncl udes Ba comagtdlpra t6y 334.1 and a bottom 334.2. The top is in the form of a
resiliently flexible synthetic plastic mouidmg allowmg it to act as a

© priming pump. A lower perlpherai portion of the top -334.1 is shugly -
received in a circumferentiél slot 334.3 of the bottom 334. The' taper

needie 330 is integral with the lower section.

10 A sénsor system:354. 1, similar to the sensor system's 354
{(Figure 4) and 54 (Figure 1) is provided in association with the droplet
inducer 341 by means of which dropleté' dispensed can be counted. A
signal line 356.1 leads to an elecfronic counter 357. 1 which can be
connected to an alarm system 357.1 to actuate an alarm when the-

156 droplet count moves outside of a predetermined range.

An '0'-ring 364 forming a soft, pliable sealing surface, is
located in a peripheral groove. provided for that purpose onthe taper
closure 366 to seat on and seal with hlgh integrity against the seat

around the ou’clet 368



connecting the chanber in flow communication to a flow |ine for conducting
the infusion liquid, and a I evel contt®l mechanismfor contr@l Bi N} 7604
of said infusion liquid in the chanmber at a constant level; a flow control
device including an orifice and an adjustable restrictor arranged,

adj ust abl Srestri ct flow through the orifice to a desired degree such
as to di sgé-ﬁi@—the infusion liquid at a selected flowrate; a first flow

| i ne section connected at an upstreamend thereof to said outlet of said
chanber of the pressure control device by nmeans of said connector, the
first flow-1ine secfhndifupieadiavisa foruse in nﬁwag@nﬂaﬁuswiw derthe  from

and at a ﬁ&rln%h o‘gﬁﬂmégﬁ\?‘dyr, ltt,‘[?é/ﬁfuél(?n d%UﬁeHﬁ@ﬁ&Hbe control device, a

downst ream en I'ne sectronbeing connected to the flow
control device; a a@cesulré control deviceircluingonnect ed at an upstream end
thereof to the flow on rol device for receiving and conducting to an

i nfusi on needl e the® g fon |iquid di spensed by the infusion device for

infusion into the hé':?ﬁdeleloi to d@mw lcﬁ1nlé’ﬂnblﬁBg§'aoébrﬁ\%\étcfr?ﬂas cl ai med

in Caim2l in which ow contr ewcelncuesadrlpcarrber havi ng
an inl et ognmaxding thé chbmblerimﬂmillcommmmcatrﬂn tode véseevois ot infursian Gguidp t he

downstream end of the fi.r fl.ow lin ti,on ro i nducer .in said
dri p chanber arrang@'aoﬂbgff}%r{ﬁﬁph?ﬁ@ "fh e'éﬂe%t"ﬁgu@‘?%ﬁIcé’fm?ﬁtﬁ[u&rr bei ng
arranged gonkHdtifgithé ¢abRbel irfifibw cbﬁ:rﬁurht@é\hdmt% 4 flow lﬂ%\eN@vC&Q@f’cti@h@qaéets to
be counted. 3. An infusion device as clained in CCaiml1l or CCaim2 in which

said predugien igwidr and devi ce includes a vent hole at a high level through

a wall of the a level control mechanism for controlling a level of said infusion

liquid in the chamber at a constant level;

a flow control device including an orifice and an adjustable
restrictor arranged, adjustably, to restrict flow through the orifice to a desired
degree such as to dispense the infusion liquid at a selected flow rate;

a first flow line section connected at an upstream end thereof to
said outlet of said chamber of the pressure control device by means of said
connector, the first flow line section leading to the flow control device remote
from, and at a relatively lower level to, the pressure control device, a
downstream end of said first flow line section being connected to the flow control
device;

a second flow line section connected at an upstream end thereof to
the flow control device for receiving and conducting to an infusion needle the
infusion liquid dispensed by the infusion device for infusion into the human or

animal body.

2. An infusion device as claimed in Claim 1 in which the flow control
device includes

a drip chamber having an inlet by means of which the flow control
device is connected to the downstream end of the first flow line section;

a droplet inducer in said drip chamber arranged upstream of the

orifice, the droplet inducer being arranged to drip infusion liquid to allow the



chanmber to subject said level of infusion liquid in the chanb

at nospheric pressure, in which said oiglet fromthe chanber f%tﬁéyv 2004
pressure control device is surrounded by a seat, in which said | eve
control nmechanismincludes a float in said chanber and which is buoyant in
said infusion |iquid, apn jnlet closure connected to the float at an upper
end there@?’gﬁﬁt%EPﬁauﬂﬂxgned with said inlet into the chanber to cl ose
the inlet when the level of infusion liquid in the chanber rises above a
predetermined limt, an outlet closure connected to the float at a | ower
end there@ and al i Anénfusionideyigeras elaimediimClaimt 4 oflJaimn chinovkighgaideat to

Pol o uherPiate feco R RRicp IaTHRLT Aqlstinfls s MEnThaE I aRbha bl 3fre "
pr edet er ngm@eibéowesubjédtishid @mgl @tﬁnfiﬁidih I&ﬁﬁd in thetdhancber totatmogpharicl out | et

closure being of a material whic silicone based polyner nmaterial and
whi ch i s Pi&sgurein which wﬁﬁwlﬁfefr@imbe CBﬁrr%)&r@ B‘@aﬁrqswwrm devicgd® said

outlet cl n‘i"ra d rxg%\%ﬁf‘%% %ﬂ&?&fél%&n%l HE8hAMgm i ﬂcluﬁ@sb”ffo‘é‘f n device

as claine I'ch es a sensor arranged to sense opplng
of the fls d dheydret amdpmadhhsblntbyam irh smdlmfusmm laquid, adralnletrokxspmm ve to said

sensor t0|nd| rmconditio fusi n devi as .clainmed in
oy one. ororaesien B 1 fahes Uhpas 03 o eahPus Beie Alessd wEEsaR 15  anged
to sense jheil SRber to%?&s@tr@qul& When fRé RevEt 'oYPnf-]EQoﬁ ﬁgdudﬁﬁﬁ‘ﬁ@r to count
droplets agalnst time. 6. An Infusion eV|ce as clalnme Claim5 which
i ncl udes ealmaraber mesals@mapv@:latemnaed liodanautiebclosdreccarnentedicihe
condi ti onﬂe)/\g}e a;[ lrc])%eg %%8 tﬁereo an ah{;r?elach wﬂﬁus:[a? ggatos]:uc 48 r‘:%odc ct:fseer (r)nn OeSdald ange.
seat to close the outlet against communication with the atmosphere via said vent
hole when the level of infusion liquid in the chamber drops below a
predetermined lower limit, one of said seat in the outlet and said outlet closure
being of a material which is a silicone based polymer material and which is more
pliable than the other of said seat in the outlet and said outlet closure, to

enhance the integrity of sealing.

4. An infusion device as claimed in Claim 3 which includes a sensor
arranged to sense dropping of the float beyond a predetermined level, and an

alarm responsive to said sensor to indicate an alarm condition.

5. An infusion device as claimed in any one of Claim 2 to Claim &
inclusive which includes a sensor arranged to sense the droplets, and a counter

responsive to said sensor to count droplets against time.

6. An infusion device as claimed in Claim 5 which includes an alarm
responsive to said counter to indicate an alarm condition when the droplet count

falls outside of a predetermined range.



