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ASSEI\{BLY The present invention relates to a cannula assenbly for I
use. ¥ Cur rwotorpsoos pheral intravenous cannulas tend to devellsqq- %ylthl n
the lumen of the cannula.. This occurs when there is a back-f wof % 00
into 'the cannula (for exarrpl e due to predsure difference in the veins and

the cannula, after. conpleting introduction of the infra- venoﬂﬂﬂl"lll”ﬂﬂ]ﬂﬂ“‘”’““
Unfortunately and nore frequentl A , Lealy,staff are
i ntroduce heparinised saline (a éoééﬁgwr%%ﬁﬁg%%e t he i nci denessied

clotting) info the cannula in time. r Furthernore, factors such as the

|1 I d th f the fluid d
Fedi cat1 on | 107 Dirnedivvellioh IR AELY s Bl Ao e Gecied bee). Mot

infrequently, pati ents do not receive their medication, fluids and

chenot herglpycon t] ecause the intern on-duty; overwhel med by 15
wor kl oad, HFI’EB ge@ efat lnéraaaﬁﬁms@agnu@sdﬁndltaae\@mnmm/mm theelumen

| abi I t t
Fecei vo IJ?”ISB’@QH%? fis ddoniE ptRie 0 TBALR TR 8t 2ttt dpmiuie.
Such i ndvel | {fergexamiplg dﬁevxto% breafsmmadlﬁei'eaﬁd inl thet @ding! gﬁd thet Eéﬁhdl@eaI‘tHFE][‘
are 20 a pot I N ipn. The current w desprea ractice
"f| ushi ngpt h&IIﬁIg%IIﬁﬁ Iﬁﬁo‘?ﬂ@ OgeI\EIEt g'Itraf‘IqII% dyidshgeV "t%?IYI) fed vmom i s
i nj ected i ntfeequemtigananinat, trﬂedic&l SESParenIEE ko IiIMrcIcIIFce’I‘rIé rﬂﬁ’séﬂ?ﬁ
a si

i nt erns I1 dgne .in rder to avoid the need to restart a wcannu
Di sl odgi @ "&'P%It ? nredyeec i unaidleass phidlettig) rigta tthe ncanmuﬂa (i d(me

‘st I[aﬁ-@h t hi cal
brong. The 1ot bipS sache fReaP Bred i ibep Y e 2o ﬁeu!'aﬁ%‘vdntiwea
site (for ) naluigplad thee fILods:I and i mpdidatioanrinfradudesi, deengibutdie tar exoR®us

f d t h I 1y
pedi atrics daieiaLiobiy oot dFtspadBiberPalients 40 Rak fedeite JBpramerieationi ng
in multipl efhndseapds:h@mdihémﬂ)ys@ﬁfWHélBe@Q@'séﬁé IrIIGrrP%H'HI.It?% enlile ﬁpeg een
cited by n ents ﬁ one of the reasons why they are” re uct an 0 "be
adni tt eo|15ITEI "II‘IRI'EG’?PaIS U'F%??H@ﬁﬁbaecafwllﬂmsm coftime Drpandiegl oofthe myailabilit\O
01183006 2 BfQre Tni2d it HHsSHIN0URHnertdll Sfilt| 2ohBRBhyofsS YElLpL Ofiedyr es

in hospitals in sone parts of the ereas |st

used to acqunedicalinresomedwelve hoursl lategthari thaasp@lﬁ@ fimlg, ent s. The nur si ng
staff would be able to performtheir task nore 5 efficiently if they did
not have to await for the new cannula to be inserted by the doctor or

phl ebot ormi stSuchtmmweBlegtcanmm with stagrintea wﬂtéloﬂ@éb'ldlfd ®finithe lumen are
clots/t n%us et re are ewcon’ﬁrjgn but sub-optiml solutions. As.
e

nention MRS Q? infectign. o 1pe cuprang Vﬂﬁ%ﬁf@gé Rraetieghet Hlushingrthisy
flushing theapAmas! @usnﬁ?ra WEASPHifed ‘%IFJ é"a\IvﬁFret{Y)fH?I/vaﬁéII is" ﬁ\hegﬁli%@zrﬁﬁ ' sed

saline. A sy I‘II’I&IEIS attached to the'p € can
fluid i n t h&a8)diatgdisledge the ¢lathby theelucangmtaffaodaetamswb dbne gre otdsr to

clot/thronmb appy he l,ent circul ation. This
is ethicall é%a/@gheqaesetdhts %auseéﬂgy]gamgsh?r ﬁﬁggglqg E&iPJR e gapnulas 15
embol i sm  and introducing it into the blood stream can lead to septicemia and micro

25 embolism. This is ethically wrong.

The frequent need for withdrawing blood and setting a new cannula site (for
example due to clotting of cannula) is deemed the greatest source of discomfort
in semi-well patients in hospitals (especially pediatrics and those of female
30 gender with ill-defined veins, resulting in multiple attempts at blood sampling
and sétting cannulas). This has been cited by many patients as one of the

reasons why they are reluctant to be admitted to hospital. Furthermore, a third
of the workload of the

A
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Attenpts have been nade to renpve the thronbus by suction technique: A
syringe is attached to the proxi mal end of the cannula and the p? @n@r ZBBM s
wi t hdr awn wo osssige out t he thronmbus. However, the distal vei g?ﬁﬁooh@

col | apse 20 and thus nmkes such a technique inpractical as t us

al nost never gets renoved. In recent year)s, sone conpani es have introduced
new materials for manufacturing the cannula. The claimis that such
materials (e.g. polyurethane) 25 are able to reduce the rate of phlebitis
(inflammation of the veins are due to various factors, which include cl ot

formation antemnisespentnyn $unhepeagedures iincheiasies o éarﬁ@tbértss of $h&lbfiq Nt gh
ormati on nor

dth h f th
Egest :j? B;W%%%E‘ihsq"rﬁgrﬁ&%@bﬁ BRR etk DraRaureImom: fodpp imavdetigefade
y medical manb§ingopatRint£dane Meeg ﬁbﬁﬂﬂﬂﬁlﬁp blé"fooeéﬁﬁmg?rg@ﬁ tf% N

every pr cg%rfrre via the cannul a. parin 0 preve
However IgignHy iféhﬁY did nobhgve fre awaitrfot theenevwrdarmuta to BeSns¥rled?Bp the

-~~~ WO gd ﬁg&(ﬁjgﬁ %/00068 . 3 . requires strict discipline.
there i's

Furt her nor e, requént. back-flow of blood into. the cannula, after
conpl etion of nedication and fluids due to pressure difference. The nurse

fluid and THIESRENAREE hEATSse ChSSRIRaREY sidiekiominer fhajetre iavse
atterids tccddmmrblh's@ﬁméthﬁalcﬁlﬂ%ﬁs bﬁ%@ﬁ@ﬁtlﬁf‘i’é& ?H?ﬁ%%g#&%ﬂ?&%tﬁﬁh

pr OCEdu{)QNS t| ents get nultiple needle pric
Bnd ol b fterdi iBlogga thenphstrustion: by fhshing tise wpnnulaadsprexample Nithkwater,

S b ecer e BRlfe PR YEp BB M ne DA el S HER o BaipFoniralanc o

a process eters arger ves

avai | abl e fafrtheicandutanend thetfluiddn the Iaynnﬁlagsfrgr@beggﬁbs e Ldeynnglrge %b %lsgob' ood

15" cannul 2 SRR sBYBain i SutSblhe: saniila enebniamineopationt s cesuatiorc es.
of the | urrﬁ'mr@llﬁ eweéra,nwaﬁg%sthtéhds'é% paiH! &5d ‘?Hﬁo&tﬁl%bs”ﬁi%@?oﬁa?@d micro-

|ntrod Ebchd sanpling Trom such site w 'l

Further Q“Q'Smood has to be taken formsuch a site, .the initial 3 to 5
m s of blood has to, be discarded as it may contain Heparl n or other
substance that would invalidate the subsequent 20 | aboratory's bl ood

i nvest i gat iAtiempds Lhave. beenimade tobjerrdventhd thromye By suttion RcAMIUR. aA

i ntravenou whi ch pverco r avoi ds the aforenentioned
pr obl ens o%yﬁ@gs] %n%}?aoci\ﬁggg t3e %qox'rgglspngeg{, he cannylzfand the dluegarvis. 25
Accor di ngl withidrewn ty 80tk @it BHeoHirgRbuR. Q%Wlé{lé‘r Qﬁé‘a@lélﬁ &H@ﬁ%ﬂd‘g Hbsgl’ o
fl exi bl cana 4?3 and a separate inner cannul a recei vaY T &2 ut er
cannul % 0@ 8 Makes Fushaa t?ﬁ*é‘ﬁ'éuﬁtlﬁ‘lpféhﬁmi(aSalh@éhrambumaimbsmne\vmr
cannul a i sgepdRnydd exible material and is arranged for transfer of Iiquid

t her et hrough the i nner cannul a being replaceable 30 with a like inner
cannul a when the outer cannula is |nserted and secured to a bl ood vessel.

2 8 OCT 208 recent years, some companies have introduced new materials for
| manufacturing the cannula. The claim is that such materials (e.g. polyurethane)

25 are able to reduce the rate of phlebitis (inflarhmation of the veins are due to

various factors, which include clot formation and infection). However, the

incidence of phlebitis is still high and the new product does not address the

issues of thrombus formation nor does it permrt muitiple blood sampling
attempts

30
Attempts have been made by medical staff to introduce heparinised saline into

the cannula after every procedure via the cannula. Heparin helps to prevent
clot formation. However such an attempt is very operator dependent and



‘3a ln a further formthe invention provides a nethod for intravenous .
.ponnectron to a human subject, said nethod conprising the steps: 03‘3 ocT 200\
i nsakki Ng @ /E%F“ ng a fi rst flexible cannula in a bl ood vessel
preventing gac ow of blood into said cannula, and ‘thereaf PEF/SEHL068.ng
an inner flexible cannula which is longersthan said first cannula into, and
.2 8 OCT-2004....- WO 01/83006 PCT/ SGA /00068 4 through) said first cannul a,

id i f ki pl h the i la. 5
el by SRLHES, S oL IRR ER LRSS H s e ot Faod bt
reference tihet heanaatonphery i cEmplciohn®F ibdiRasdh fh@“flﬁdsnbﬁ%wftgt %Zessure

separate co nents of the epbodi ment of the cannula asse ,

vdescri bed ﬁrqff% .ﬁ NRQNYRRL IS 1 b showi ng respecti vel y, an outer 10 cannul a
and introduces arid Figs.1lc and 1d show ng an inner cannula and introduces;
Figure 2 shows the outer cannula assenbly and Fig. 2a is a viewsimlar to

*Ei 1% agrelnaratb simabien o tviet hrforQlder i !
i gs L8 @ y to trtc mpraﬁsmtoqcévegytgda%ke%gfrufbagﬂa tﬂhs

S sectio vi ew across A-A of
perspective OFB ﬁ??lé% Ogﬁﬁooéa %ﬁcpqql-@redzaef@eatheemmsgeaitends to the

Cr.oss- SECt'be@'lerﬁ'W@nﬁrﬁﬂ'ﬁ@&oﬁ&éﬁcoﬁé@uctéa Figure 3 shows the inner-
cannul a and introduces and Fi als aviewsimlar 20 to Figs. 1 ¢ and 1

d ~ showi ng the introduces |nserted into the inner cannula, Fig. 3bis a

- i f

i ar to Prger YRnf 8580, Parlirds il ymihie diea @f‘mmpe“%%ﬁééfr%nﬁsew
regi on H)ofdee@'m abd aAbowi f@wbﬁbd'd §€ﬁ?m§*’tﬁrdd§1ﬁi’ut%a§ﬂé ﬁ ltbﬂt N%dM‘f

i nserted wt, h| {eegut er cann n 4a 1s ow ng

conbi nat i ons'gf‘ ye eq.q g@deggaowm to reduce the Iﬁmglenéb ofssumhca 0SS
sectional v ro f ¢ el 4 pec | Ve View
pr@de@@ @atﬁet‘ér@ foe! Pargéf ve's fis z% gcfgérza Sggx g &s; are

simlar to Fig. 4a and Fig. 4d|sanenarg
regi on B ofa¥allgblesfor withdrawing: blood.  Peripheral cannulas for multrple blood

withdrawing attempts are not avarlable. This is because the lumen of the
15 cannula tends to be.obstructed by thrombus formation ahd the sUrfeces of the
lumen are contaminated with the fluids -and the medication rntroduced Blood
samplrng from such a site will not be accurate. Furthermore, if blood has to be
taken form such a site, the initial 3 to 5 mls of blood has to be discarded as it

. may contarn Heparin or other substance that would: invahdate the subsequent
20 laboratory’ s blood investigation. results '

It is an object of this mventlon to provide an intravenous cannula assembly
which overcomes or avoids the aforementroned problems of exrstrng devrces or
at least provrdes a useful alternative. ‘
25 :
Accordingly, the invention provides a cannula assembly comprising an outer flexible
cannula and a separate inner cannula receivable within said outer cannula to form a
liquid seal therewith, characterised in that the inner cannula is made of flexible material
and is arranged for transfer of liquid therethrough, the inner cannula being replaceable
39 Wwith a like inner cannula when the outer cannula is inserted and secured to a blood

vessel.



. ~2aocr 200 .. . r::., WO 01/83006 PCT/SGOL/ 00068 Figure 5 shows the

i nner cannula inserted within the outer cannula and Fig. 5a is a £ AR TV bW
of the conmbination of a cannulae of Figs. 1 a and 1 ¢, Fig. 5b is a cross
sectional view across A-A of Fig. 5a, Fig. 5c is a perspective 5 view
simlar to Fig. 5a and Fig. 5d is an enlarged cross sectional view of
region B of Fig. 5b. Jn the .drawings an outer cannula 10 and inner cannul a
12 are shown. The outer 10 cannula 10 has a needle hub 11 at its proxinal
end and is shorter and has a larger dianmeter than inner cannula 12. The

i nner cannula 12 has a needle hub 13 at its proximal end and the outer

di aneter of the inner cannula 12 is a sliding fit within Z5 the inner

di anmeter of the outer cannula 10. It is desirable that the inner cannula is
arelatively tight sliding fit within the outer cannula 10 so as to prevent
fluids entering between the two sliding surfaces. In other words, (here is
m ni mal cl earance between the outer surface of the inner cannula and the

i nner surface 20 of the outer cannula. O course there nust be sufficient
clearing to allow relative sliding novenent. The needle hub 11 is adapted
to recei t he hu t ol nu ; t her he d_nner
cannul a Egs %eeﬁﬁﬁgégfte%%¥ﬁlt%QQZngﬁggﬁgggnn%?gvggggesgriggﬁﬁggtmﬁ&%&
first cahROFaAveREYDHAUEERNELLIPR t hEOf orm oRUBRR at FEP2RFEt yI épiAcediathiod

sli ﬂht | yﬁbﬁgg@éiﬁ@a?hé E@B@p& e6f Coueett i k) At dmlra(;a@e@dlﬂﬂum festidate fits
within the cannul a 1 e annu I S¢S [ i gures
2a -- 2cC°8HTarty % 2%%%%dvgé%%g1aggéfé%%ﬂg£s£€%éﬁggaﬁ %Ep%ﬁgggugiﬁfgthat
fits int éaﬁﬁeceamﬁ@a b lergaftes ipgertén@ahan alnpenstkewithle raiyudes 3a
- 3c. Inye3eh caseohdier aaidielandnecdie Qagsias tiAteyghnghe respective
cannula and extends a 2 8 OCT 2004... . WO 01/83006 PCT/ SGO1/ 00068 6
short distance past the distal end thereof for the purpose of inserting the
cannula into the vein of a patient. The distal tip of the outer cannula 10
is tapered at 19 (see Figure 2d) and is 5 preferably designed to exert a
force on the outer surface of the inner cannula 12. This force may be

achi eved by having a slight reduction of the inner dianeter of the cannula
10 at its distal end.. Alternatively) the distal end may be coll apsible
(e.g. by being elastonmeric) so that it exerts a resilient pressure on the

i nner cannula. As nentioned previously the contacting surfaces between 10
the two cannulae are a sliding tight fit which is sufficient to allow
sliding novenent between the two cannul ae but tight enough to prevent bl ood
or other fluids fromseeping in between the two surfaces (as shown in Fig.
5d). The inner cannula should fit info the outer cannula in a secure
fashion such that it does not slip off accidentally. However, it should

al so be easily renovabl e 15 when intended without traumatising the vessels
i nvol ved. The length of the inner cannula 12 is such that when the cannul a
hub 13 is, engaged within the cannula hub 11 to hold the cannul ae together,
the inner cannula 12 extending a short distance beyond the distal end of

t he outer cannula 10.



20 It »shoul d be nmentioned that the cannul ae descri bed above can be

tight fit within the other cannula and preferably the outer cannula at its
di'stal tip exerts a force on the outer sufface of the inner cannula. Having
descri bed t?he du'rzil cannul ae 25 of the present invention the nethod or
procedur e i throsgmgsaidfiesiheannuiansdig idgacsnines fbi i A

fluids (drugs and the like) to a patient usi ngﬂltﬂﬁet% escrrl g?é’ﬁ%%ib%ﬂh
firstly, thHeMPEFCRAMYEI a 10 is inserted into the vein of a patient's 30
hand, forearmor elbow in a typical fashion: This involves inserting the
first cannula introducer 14 through the |unen of the outer cannula 10 so
that the distal end of the introducer 14 extends slightly beyond the distal

end of the . 0 1ng .a sui.table incision o accommobdate the
cannul a gs Aﬁv%d)gd'é% or{:tr‘;figgﬁh‘o%“ﬂ') @ggagwﬁal-gg'@ﬁ@%égquy ehe¥aMple withs .
2a - 2d. Onwefersheedoties aceompaayikiy dawIhgPR Whidhnserted and secured in the

vein of a patient) the introduces 14 is wthdrawn. The outer - cannula 10
remains in the vein as is conventionally the case. Previously this cannul a

has been us [ i i i id infusio However, ' S
Chi s St ngl o Bure ! hbwsOhe SpofalEmBbhEM X thi thibddlinept SEtne SRR
pr emat ur el yasRemblyp te betdesagibiediwith Figd. phlaabli 16 showihgirbsgeely, e ndr of the

procedus g, 53?91 ; ul d. f Lush, t he nnul g to di sl odge the clot as
has beegl@done |$\£%H§H@gé?&%; %’E{){:Q(,se"ct fiad garﬁr}lﬂ"‘éﬂf‘g 89 IppdRcnulaend t he
doubl e cat hiatreduesssenbl y of the descri bed enbodi ment of .. the present

invention the next step is to apply pressure distal to the tip of the
cannula 10 to prevent back-flow of blood into the cannula 10. This is

usual | y dormEigusd 98ht i ATaT=ls j It er .an onger
cannula 12 ngt h itg1 g%ctgrarpq?rfl?/{%g i nltar?(% Scegfgai':ﬁé’e%%ﬁg%%ﬂmr?% ﬁ%s.
~3a - 3dis h%aﬁdb%@@ﬁ@mlmg thedatroddceminsetted inathgeoutan tcasinald, Figo2beis a
cannul a;510 that is alérgggy in the patient's vein as illustrated in Figures
4a - 4d (wi thout showng the vein). The extra length of the inner cannul a

12 al | ows isestiesalodeatamosAAGIRG. 24 Rig. BXILaPefspdchon vidl Sinkikg BFig ent ' s
vei n enabl ;%g t‘ﬂ? di%ss,it.al endI of the cannula 12 to be pr ogeré}( inserte
therein. THE BGE Kb adcELMBNAEIeh EFPSEEaqtional wisk ofdeglanBiof&ig.citger 't hi nner
cannula 12 within the shorter larger outer cannula 10. The arrangenent is

t hen as shg__ym in Figures 5a - 5d. Wen the problemof clotting occurs or
infection BUGYEsS §ROWEthe inngrecanmum and intheduceranddéignBhds aiew sihigar t her e

| aves he ouier Roanai T SAOvic o IR CRr TRHAT ok the 4P Gan i,

inserted through the 3wiser cannula 10 and into the patient's vein in the
sanme manner, ccurred originally. viously the surface of the new inner
cannul a 123 SRORESSSRPEHieY e%i%m?%ﬁ-goﬁ Rig1 i3an d1ig.adocissal perapective viesw

val ues of bl ood sanplgimgar unli ke the prior art where the inner cannula is
30 contam naﬁgd on its inner surface by electrolytes, fluids and

anti bi ot i c& - 3] #nd Eidhisian ealaiged crasssadtionabriewnt region Baf Fnt3s vein
di stal o50 the cannula may have a reduced blood flow rate due WO 01/8300G
g PCT/ SG01L~/0-068~0~ to the proximal occupancy of the cannula and this nmay
result in Figuet4ashogwsdheapmer vanmula i iatredtéstomsettedeivithin 2nhd iﬁ]&efﬂ s)
can.be introduced to assist in opening up the distal vein further en
necessary. Subsequent®M™tthe first 2 to 3 mMs of blood extracted fromthe

patient w khdlfig.d12 &4 4R RBU $Mwing the combination of the'components of
Figs. 1a, 1c and 1d, Fig. 4b is a cross sectional view across A-A of Fig. 4a, Fig.
30 _ 4c
is a perspective view similar to Fig. 4a and Fig. 4d is an enlarged cross
sectional
view of region B of Fig. 4b:



5 subsequent vol une of blood is used for. bl ood sanmpling. The outﬁr cannul a
can be used as a normal cannula instead of functioning as a shea ﬁ B&T 200
speciat ocomeionasngs f or exanpl e, when there is a need for a Sdmdddiwokisgger
| umen at energency or in urgent situations., 10 It should be evident from

t he above that the assenbly of the descri Ped enbodi nent provi des appar at us.
wher eby patients need only to have one, or mnimal) veni-punctures during
an entire stay in hospital. A typical patient will have the cannul as
inserted at or, exanpl.e, at the accjident and emergency

| ocat i on. Su%'ggﬁqﬁgﬁﬁpw S t}'ﬁénf“ﬁrngmﬂ-ﬂﬁMﬁ%tquwﬁwaﬁbéwl&@c@mu@and F.’I@ 5a

di fferent prisceside&tew of C. S

sanpl i ng, w.thout havin [h@é@@i@!{dﬁewé;??@#aéwﬁﬁ tmie El'ﬂe nner
cannula i s d3.& 67QS$ éﬁ@ﬁl\%’@ﬂ'aﬁﬁiﬂltﬂt?éosaﬁ of Fig. it F«gaquqera‘penspebmewecessary

d t h I
i ch oaubes o HER 0, B B REEL R 4F AR EriBel srore SorUaTie viaw ofcacion:

system The Blef/the%f the 20 present invention helps in reducing the
col oni sation of infective organisnms as the inner -cannula is constantly
renewed. The apparatus is mnimally operator dependent. In the prior art,

t af h |, et f
"t ravenoue 11074 bl et ne o VTR, AR ey eafibul "B A1 i fae

injecting the fluid ar®teequired to be strict in di sci pline to inject 25

mobi cal S afPraver 190, BARER MR J Bt sl cetastarcan e @

patent. Wth the descrafgedt enbodi nent, the cannula is nore "forgiving" in
the sense t é#ﬁrﬁbl’?m nor e r?omfo error whereby even if the nedical
staff coul d hor AN PRETSATINNE T ¢ Ahe dpngr sanswde 321 hasea greadiarbub that bag
of intravenous fl ui d i@ time, 30 the inner cannula can be changed
accordingly and without having to prick the patient. Miltiple daily bl ood
sanpl i ng caR %”ﬁé?ﬂ@rﬁﬁé’dh\ﬁq pudianeter pEthedinneonammiladi? isra Slidind it withiey

Suibst ant el 1 R SarRRR I Butdy oo 46T P BEIABE thas Tk Brereamonte v

01/ 83006 PCT/ SA1100068 9 patient. Such an arrangenent .is particularly
applicabl e it tients, hayjng fatal diseases such as HV .

i nfection ﬁ%ﬁﬁ@ﬁ”ﬂ?@qﬁfa ﬁﬁ}twlgﬂntth‘? g’é@f canpuis 40 seraste preveant Bwidani ch a
reduct | on | entding bisthenchenaediming et SinTAg: Rerdd Sngld Siifiniap! | ead
to a consequ%a red ct| on in the p055| bi | 1[ ¢t o

enbodi ment s C&PEAMNG ? WaRn Benayten syt a§equrthemnere:armnla andrtbemnmsuw
the firgp cannula hasgbeen illustrated having a sliding fit on the second

cannula to Frevent flurd entering between the two cannul ae) this need not’
be so, 10 pH®eutercaonelans@heoursedtbert mast peemefmemgaléém o alfdw iélatped Ween

S1' i ng 11 S AHRE TheReR S hu T SRjoa g rneevadne seenl brin b at

its tip coll apsible otoreducing the inner d| aneter at the tip.

Al ternati vehg, {thpe outer cannul a é/ be i, nt er nal | y col |l apsible over its
“whol e | engt HOHE e FARRY Q@atpgeﬂ'}@fe%‘ﬂ inmer canrylalmas desol insertediinsthet ed.
Al t hougRst he i ntroducgytdror -.the inner cannula has been shown having a sharp
point) this need not be sharp) since the insertion through the skin and
vein of a p%@ﬂ"éﬂ@ apgieseribeddeldwen nade by the outer cannul a introducer.
Providing the inner cannula introducer with a blunt end reduces the risk of
needl e injuries and consequent transfer of inf ection. Further rmre) 20
.al t hough i Mrfasﬁ/camhlaqatmdnaert ha mnm%rfo?mnaﬁbacé(}ﬁsf&/sg)ﬂephebgfét s &) aq‘}risﬁh
the outer cannul in some applications this nee

when there 'ngsr?fmthmeusen%w!ad@ endmas\/\adfeercﬂlmmmmwhamSpnﬁmnnrthe . A

.vari at th a sol st opper al so
55 envi SageqTila 1R 1R C6f RRMER CRnhBB. 6% b tihdfirhdn Kialies 2anm ¢ wih
tlhte out ter cainmilarly a)sengndlmnﬂbr lrltrCiﬂméBﬂﬁdiaé amée;iilé %Brmﬁdiqﬁ?ﬁtb]?tﬁ%l ’
alternativ i nner_ cannul a where no £l ow o ui
M or o oot huBoiE PERES fhodrchninila 135%-sheWBBLIeEnEa e sl
out er Canntﬁﬁdm ERheled Hiddate PhkSed titBEghANe respective cannula and extends a



val ve, to prevent ingress or egress of . fluid, depending upon use. 2 8 CCT
2004 10 Caims 1. A cannula assenbly conprising an outer flexibl %'chmﬂﬁ;:;.‘
and a sepav@bssiooner cannul a receivable within sai d_ out er mnd;(a_masgfor-m:’a
liquid seal 5 therewith, characterised ip that the inner cannula is nade of
flexible material and is arranged for transfer of |iquid therethrough, the
I nner cannul a being replaceable with a |ike inner cannula when the outer

cannul a i s Sheskedistanempastdbeedistal ent! theteofeforethe Purposd ofaingettigasse ol y
i,nner cannula is receivable within the

as clained | J wherei.n the n the
out er cannuqaﬁnpl?alﬂsgofl@c‘(e'ﬂ?érae‘?#%“gh. 3. A cannula assenbly as clainmed in
claiml or claim?2 wherein the distal end of said outer cannul a has a

reduced i nner dj ter to exert-pressure 15 on the inner cgnnula_pass[ng
t her et hr ouglﬁ‘.e 8'.3?£Ettpaﬁﬁ e oxteyepmnnulasl & jsatapeted mtc1%i(see Figurel 2d)nard is
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further |i @elispsib (eieby iemg RIgstofRARY S8 that MOxdrs 8T fekflient pressure on
the inner cannula. As mentioned previously the contacting surfaces between
10 the two cannulae are a sliding tight fit which is sufficient to allow sliding
movement between the two cannulae but tight enough to prevent blood or other
fluids from seeping in between the two surfaces (as shown in Fig. 6d). The
inner cannula should fit into the outer cannula in a secure fashion such that it
does not slip off accidentally. However, it should also be easily removable
15 when intended without traumatising the vessels involved..- The length of the
inner cannula 12 is such that when the cannula hub 13 is engaged within the
cannula hub 11 to hold the cannulae together, the inner cannula 12 extending a
short distance beyond the distal end of the outer cannula 10.

20 It should be mentioned that the cannulae described above can be essentially
the same as conventional cannulae with the exception that the Iengt‘h' and
diameter of each are arranged such that one cannula is a sliding tight fit within
the other cannula and preferably the outer cannula at its distal tip exerts a force
on the outer surface of the inner cannula. Having described the dual cannulae

25 of the present invention the method or procedure in using same will now be
described.

In order to administer fluids (drugs and the like) to a patient using the described
embodiment, firstly, the outer cannula 10 is inserted into the vein of a patient's
30 hand, forearm or elbow in a typical fashion. This involves inserting the first
cannula introducer 14 through the lumen of the outer cannula 10 so that the
distal end of the introducer 14 extends slightly beyond the distal end of the
cannula 10 for making a suitable incision to accommodate the cannula as
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replacing same with a further inner cannula. 14. A cannula assenbly as
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| $SOME k' " Wit Jts | antdjrivayai idtrod0edr, 16 drs&HEE as shown in Figs. 3a — 3d is
15 subsequently inserted into the larger and shorter outer cannula 10 that is
already in the patient's vein as illustrated in Figures 4a — 4d (without showing
the vein). The extra length of the inner cannula 12 allows its associated
introducer 16 to-extend further into the patient's vein enabling the distal end of
the cannula 12 to be properly inserted therein. The fntroducer 16 is then
20 withdrawn léaving the longer thinner cannula 12 within the shorter larger outer
cannula 10. The arrangement is then as shown in Figu'res S5a — &d.

When the problem of clofting occdrs or infection builds up within the lumen of
the inner cannula 12 or when there is a need for blood sampling, the inner

25  cannula 12 is removed. This leaves the outer cannula 10 in place. A new inner
cannula 12 is then inserted through the outer cannula 10 and into the patient's
vein in the same manner as occurred originally. Obviously the surface of the
‘new inner cannula 12 is not contaminated. Thus it will not adversely affect the
values of blood sampling, unlike the prior art where the inner cannula is

30 contaminated on its inner surface by electrolytes, fluids and antibiotics which
have been introduced into the patient.

The patient's vein distal to the cannula may have a reduced blood flow rate due
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for a slightly bigger lumen at

10 It should be evident from the above that the assembly of the described
embodiment provides apparatus whereby patients need only to have one, or
minimal, veni-punctures during an entire stay in hospital. A typical patient will
have the cannulas inserted at the outset, for example, at the accident and
emergency location. Subsequently, the inner cannula is changed according to

15 different procedures, for example, fluid infusion, medications, blood sampling,
without having to prick the patient multiple times. The inner cannula is easily
renewed and the nursing staff can perform the necessary procedure. The
invention avoids the practice of “flushing” the cannula, which causes pain, and
introduces emboli and infection into the vascular system. The device of the

20. present invention helps in reducing the colonisation of infective organisms as
the inner cannula is constantly renewed. The apparatus is minimally operator
dependent. In the prior art, nursing staff are required to look out constantly for
the completion of -intravenous ﬂfﬂd before the back-flow of blood occurs.
Doctors or nurses injecting the fluid are required to be strict in discipline to inject

25 heparinised saline into the cannula after every single procedure. The medical
staff are required to constantly flush the cannula to keep it patent. With the
described embodiment, the cannula is more “forgiving” in the sense that it
allows more room for error whereby even if the medical staff could not flush the
cannula with heparinised saline or remove the bag of intravenous fiuid in time,

30 the inner cannula can be changed accordingly and without having to prick the
patient. Multiple daily blood sampling can be performed without the risk of
contamination by the inner surface of the inner cannula as it. renewed
accordingly. This substantially reduces the number of needle pricks on a
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The embodiments are not to be construed as limitative. For example, although
the first cannula has been illustrated having a sliding fit on the second cannula
to prevent fluid entering between the two cannulae, this need not be so,
10 provided some means is used for preventing flow of fluid between the cannulae.
For example, the outer cannula may, at the tip only, be a sliding fit on -the inner
cannula, for example by making the outer cannula at its tip co.llapsible' or
reducing the inner diameter at the tip. Alternatively, the outer cannula may be
internally collapsible over its whole length to form a seal, except when the inner
15 cannular is inserted. Although the introducer for the inner cannula has been
| shown having a sharp point, this need not be sharp, since the insertion through
the skin and vein of a patient has already been made by the outer cannula
introducer. Providing the inner cannula introducer with a blunt end reduces the
risk of needle injuries and consequent transfer of infection. Furthermore,
20 although in many applications the inner cannula needs to project through the
outer cannula, in some applications this need not occur, for example when there

is a continuous injection or flow of fluid into the patient. .

A variation where the inner cannula is replaced with a solid stopber is also

25 envisaged. Such a stopper may completely replace the inner cannula, with the
outer cannula being used for transfer of liquid toffrom the patient or,
alternatively, may be swopped with the inner cannula where no flow of fluid in or
out of the patient is desired.

30 Furthermore, the inner and/or outer cannula may be provided with a one way
valve, to prevent ingress or egress of fluid, depending upon use.
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material and is arranged for transfer of liquid therethrough, the inner
cannula being replaceable with a like inner cannula when the outer
cannula is inserted and secured to a blood vessel.

10 2. A cannula assembly as claimed in claim 1 wherein the inner cannula is

receivable within the outer cannula to project therethrough.

3. A cannula assembly as claimed in claim 1 or claim 2 wherein the distal
end of said outer cannula has a reduced inner diameter to exert pressure
15 on the inner cannula passing therethrough.

4. A cannula assembly as claimed in claim 1 or claim 2 wherein the inner

cannular is a sliding fit within said outer cannula.

20 5. A cannula assembly as claimed in claim 1 or claim 2 wherein the distal
end of said outer cannula exerts pressure on the outer surface of the
inner cannula passing therethrough.

6. A cannula assembly as claimed in claim 1 or claim 2 wherein the outer
25 cannula is internally collapsible to form a further liquid seal when the

inner cannula is not inserted.

7. A cannula assembly as claimed in any one of claims 1 to 6 wherein a

part of the inner cannula engages a part of said outer cannula to hold the

30 cannulae together when said inner cannula is fully inserted within said
outer cannula.
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cannula being replaceable.

9. In combination, a cannula assembly as claimed in any one of claims 1 to
7 and respective introducers for the inner and outer cannulae.
10
10. A combination as claimed in claim 9 wherein the inner cannula introducer
has a blunt end.

11 A method of intravenous connection to a human subject, said method
15 comprising the steps of inserting and securing a first flexible cannula in a
blood vessel, preventing back-flow of blood into said cannula, and
thereafter inserting an inner flexible cannula which is thinner than said
first cannula into, and through, said first cannula, said intravenuous
connection taking place through the inner cannula.
20
12. A method as claimed in claim 11 wherein each cannula is inserted using
an introducer which extends beyond the distal tip of the respective
cannula and is withdrawn after insertion of the cannula.

25 13. A method as claimed in claim 11 or claim 12 further comprising the step
of removing said inner cannula from time to time and replacing same with

a further inner cannula.

14. A cannula assembly as claimed in any one of claims 1 to 6, wherein the
30 liquid seal is formed along the entire length of the outer cannula.



