A Dilator and a nethod of manufacturing the same Field of the Invention The
present invention generally relates to gastrostonmy. In particular the

i nvent i onypeh@iAsko a dilator for use in percutaneous @pgRESMIIG0195
gastrostomy and its method of manufacture. Background Art In a patient who

I's unabte to feed in the normal way via the nouth, a feeding tube is
frequently used by doctors to convey nutrition directly to the stomach.
When the tube enters the stomach throdgh an aperture in the abdonen, it is
called a gastrostony feeding tube. The preferred technique to insert the
tube in gastrostony operations is the pull-nethod of percutaneous
endoscopiA Dijater and ampetheE®fpuahufastuday the same PEG pul | - net hod, a coni cal
dilator with a wire loop at its tip is pulled through the tissues, creating

a tunnel d. t .0 _pass. Many steps are needed to manufacture the
di | at or a'ég{qﬁg{tﬁ'[erlgtggﬁ{'??\ figure 1. The first step is the crinping of a

length of wire to formthe loop at one end and two blunt ends at the other
(Fi gure 1Re priseant invérdiongbneddllytrekates loagastrastomy s by partieulaethear ound a

portion of the crinped wite such tha h [ L1 es from
the tip JPVFHENIPRIGSP aaﬂlj]a??rhféggfémﬁ%}ﬁagan%p h%ﬁggﬂo#ﬁceégé\,?\ﬁsg& "g’? %H ér.]iude from
the base jgfmétheddf nsdriufadtitegure 1C). This base is the portion of the
dilator that is pushed into one end of the feeding tube. The base of the
dilator is ribbed (or barbed) so that the dilator and tube do not separate
easily. #ﬂ?"ﬁ‘i? BAAR, i nvol ves trimming the ends of the blunt ends of the
crinped wire protruding fromthe base of the dilator so they are nore or

| ess f1 ugh apdtient hoiearalile @ fesddnwihe ndhraltwdeviathe eutl,i 4 feedingtabet he base
of the dilator until the edge of the tub,? I S,

is frequently used by doctors to convey nutrition directly to the stomach. When

the tube enters the stomach through an aperture in the abdomen, it is calléd a

gastrostomy feeding tube. The preferred technique to insert the tube in

gastrostomy operations is the pull-method of percutaneous endoscopic

gastrostomy (PEG pull-method).

In the PEG pull-method, a conical dilator with a wire loop at its tip is pulled

through the tissues, creating a tunnel for the tube to pass.

Many steps are needed to manufacture the dilator as illustrated in figure 1. The
first step is the crimping of a length of wire to form the loop at one end and two
blunt ends at the other (Figure 1A). Next, the body of the dilator is insert-molded

~ around a portion of the crimped wire such that the crimped wire loop protrudes
from the tip of the dilator and the blunt ends of the crimped wire protrude from the -
base of the dilator (Figure 1C). This base is the portion of the dilator that is
pushed into one end of the feeding tube. The base of the dilator is ribbed (or
barbed) so that the dilator and tube do not separate easily. The third step
involves trimming the ends of the blunt ends of the crimped wire protruding from
the base of the dilator so they are hore or less flush with the base (not shown).

The tube is then fitted over the base of the dilator until the edge of the tube is

flush with the largest diameter of the conical portion of the dilator (Figure 1D). If



flush with the |argest dianeter of the conical portion of the dilator
(Figure 1D). Ifthere is a gap, there is a risk of the end of the tube
snaggi ng wo 2veeEes. To nmake the joint nore secure, a |ipquisd2edhvesiove is
often injected to bond the tube and the dilator together as the final step
(figure 1E). Alternatively, a sheath of specialty plastic is heat-shrunk
over the joint. The manufacture of such a dilator is tine consum ng, |abour
i ntensi ve and expensive. Such dil at or ¢ may al so be difficult to assenble
and use. The preceding discussion of the background to the invention is

i nt ended thereyis agapatheare isa dskef theoendefihaituke shagdirg pp dissyes. Toveake on. |1t
should b | at 1k ' i IS or
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gener al Idilatur ¢stgthersasathetfimal stepdfigarg dBt Alternhatively apphéathtof specialty i s an
object of this jnvention to .provi a dilataor and a,nmethqd of.. manufacturin
t he -same PI3RlE '%h@?ﬁ-%}}ra%QV?rﬁﬁeg,?'Bgﬁgﬁg“?ﬁu%ﬁ?HUB% ol §4ch g FQ?C{BF SIS current °
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document, unless otherwi se indicated to the contrary; the terns
" conpr i siasgemblecibuss.i ng of, and the like, are to be construed as
non- exhaustive, or in other words, as neaning "including, but not limted

;
to®. In %%%rge@&ﬁgyi§dms§iohidfqﬁe%e URd td fe HIVRREHH id ERdeddaNIyher e i's
provided a medical “dilator for a gastrostony feedi gghtube conpri Sing a
first pofaciatesars understanding ofithe anesent iwention. ftishanichbe paRTesiated thatst end
and a Seﬁl?@gis%ng%im% fol! ab %kﬁb&v?etdgm(%%fr ddifisS6R thAY ?rﬁ* bf’ff?enﬁ\a'té'iéfonneqt ed
to.the first portron and the second end of the central Tilanment 1s

connect edeferretito veascpard of thid comnmuncgerdral kndvdedgé asfatitse paindtysdaterofi porti on
are coupl ed tolﬁcl%bher to forman assenbled dilator, the central filanent

fol ds badke 8RPI@LGNT to forma pull I oop. :

It is an object of this invention to provide a dilator and a method of manufacturing
the same that ameliorates the problems of prior art dilators and current methods

of manufacthring the same.
‘SUMMARY OF INVENTION

Throughout this document, unless otherwise indicated to the contrary, the terms
“comprising”, “consisting of”, and the 'Iike, are to be constrqed as ’non-ex'haustivé,

or in other words, as 'meaning “including, but not limited to”.

In accordance with a first aspect of the present invention there is provideda
medical dilator for a gastrostomy feeding tube comprising a first portion a sécond
portion, and a central flament having a first end and a second énd wherein the
first end of the central filament is connected to the first portion and the second
end of the central filament is connected to the second portion such that when the
first and second~ portion are coupléd.together to form an éssembled dilator, the

| central filament folds back on itself to form a pull loop.

The resulting dilator may be provided preassembled or ready to assemble

making the dilator easy to assemble and use by any medical personnel.



The resulting dilator may be provided preassenbl ed or ready to assenble
maki ng the dilator easy to assenbl e and use by any nedi cal

per sonnelwBreéeisgdky the dilator may consist of a pol ymperisiaboshasios
sufficient rigidity to open a stoma, yet flexible enough to allow the

dilator to be bent through a patient. Preferably the first portion of the
dilator further conprises two or nore_projections interspaced with a recess
bet ween the projections and the second portion of the dilator conprises one
or nore projection between recesses such that, when the first and second
por t i ons Paeterahly theedilatohmay copsist ofanpolymer thathias suffisiant irgidityte opeaei ved

b  angerdONe: 391 e AP TRL A el AP BB BLOR R AOERE ) ATt hae

a base and a top, the top being the portion fromwhich the central fil anment
ext ends tRreflecabty thesfinstiportibn @b the ditatarsfsiethbt eampliisest two oremorfeuprofestios®npri se

an at | east one protrusion extendi fromthe base to engage t end of the
Clbe. ThiRerRAGES P 4 Epons BERROVEE rbiaTeni e stpid PR i et o be
engaged Riilafohomipris@26he BN MdPE BFdjectiobdtwesh récoskies sticlwthatonbadtheal f
wherein the at | east one securely engages the end of _the tube. In one

enbodi nefitst@ndrsecand pottioas @re spepledeteinipiertionsomihs st RoHiPR & and second
i h . S ' ' i d
| p that ﬁée.ven\g.t@pq@%?ea&gg; Bhﬁ\eceelcehgPowm%réahﬁqéa%&.ﬁgﬂapte to

envel ope e tu I n anot _ ment preferably the dilator
may furt laeangement idertockingdo setanegbegouplingli ng fromthe first portion and a
second fl ange protruding fromthe second portion, the first and second

o7 on SrERRT LRGN, P A 5 1158 OGRNE fiimlhen en e

dil ator is asse 'ug conpri S to securely grip
t he i nt ethetendral fittneentaixtartds to fidren tHer milidoap) thetdseenhblesk dilatorepay ur t her

conprise . a hol |l ow pi ece adapted to surround the assenpled dilator. The
ol | ow platen e ABec 2 lrtee msptrion BHEDg gt 1A Base'id shdligh
the end of the tube. The connection may be achieved over the end of the tube
adapted to be engaged by the at least one protrusion from the first or second half

wherein the at least one securely engages the end of the tube.

~ In one embodiment preferably the dilator may further comprise a first and second
lip that forms a sheath when the dilator is assembled the sheath adapted to

envelope the end of the tube.

In another embodiment preferably the dilator may further comprise a first flange
protruding from the first portion an‘d a second flange protruding from the second
portion, the first and second portion arranged to form a plug adapted to firmly
engage the tube when the dilator is assembled. Preferably the plug comprises

barbs to securely grip the internal diameter of the tube.

Preferably the dilator may further comprise a hollow piece adapted to surround

the assembled dilator. The hollow piece may be cylindrical or frusto-conical.

In accordance with another aspect of the present invention there is provided a

tube adapted to be engaged by the dilator of the first aspect of the inventiqn.



In accordance with another aspect of the present invention there is
provi ded a tube adapted to be engaged by the dilator of the first aspect of

t he i nvenypomedissigr ably the tube has an indent at an epdristesRaboiber
facilitating connection of the tube to the dilator. Preferably the tube has

an aperture at the end at the end thereof for receiving a protrusion of the
dilator when the dilator is connected to that end of the tube. In

accordance with another aspect of the4present invention there is provided a
kit conprising a dilator of the invention and a tube adapted to be engaged
by the diRrafesably teetubethasegn indehtiatean erd thereefder fagilitatingposagetiariof orm The

di | at or e a and connected to the tube adapted to be engaged by
the dil a?ﬁ%.tubqentozﬁggﬁ%@ﬂce wi t h anot her aspect of the present invention

there is provided a nethod of manufacturing a nedical dilator for a
gast r ost (Amgferatslditmgtubelmscamapertire gt theersd aptheferchtberend fer réceisingra i n a nol d

' he i f.the.dil ,ath .d b def i '
pace f opraroRpf (diblay Hien e Helil o poMEelet B af olfedub oy o Socona

portion of the dilator and a third cast space for a central filanent.
Pr ef er abliy acberddhteivith aidthdp aspectusfaleé presentinventigi thesd isymrbuided wkich may

require only one material: furthernore, it b nufactured in a single
step usi rFMPNSHAA ﬁ@atP%‘égﬁhP@d@."“‘?ﬂ@”@a?s@ﬁgf%?dﬁt@r% engaged B8 nol di ng or
ot her kn@ymigrel di ng techni ques. In accordance with another aspect of the

present invention there is provided a nethod of assenbling a nedical
dilator conprising a first portion and a second_portion connected by way of

a_cent r al The Kitmawincludedthgelintad ie 8xppsemblgddaen sthediator Magbeocki ng t he
that t he SSeanpRd itfedticetel oihk b B aRER s pBeba gl BY eIt Sop. ="
In accordance with a‘nother aspect of the present invention there is provided a
method of manufacturing a medical dilator for a gastrostomy feeding tube
| comprising the step of casting a dilator in a mold in the inverse of the dilator, the
mold operable to define a first cast space for a first portion of the dilator, a
second cast space for a second portion of the dilator and a third cast space for a

central filament.

Preferably the dilator may be manufactured as single structure which may require
-only one material; furthermore, it may be manufactured in a single step using a
molding technique. The casting may be via injection molding or other known

~ molding techniques.

In accordance with another aspect of the present invention there is provided a
method of assembling a medical dilator comprising a first portion and a second
portion connected by way of a central filament, the method comprising the step of
interlocking the first portion of the dilator with the second portion of the dilator

such that the central filament folds back on itself to form a pull loop.

The method may further comprise the step of attaching a protrusion extending
from the first or second portion to a tube such that the tube is connected to the

dilator at a position substantially opposite that of the pull loop. The method may



The nethod may further conprise the step of attaching a protrusion
extending fromthe first or second portion to a tube such that the tube is
connect edwbaoddnasdsl at or at a position substantially oppogisceodshadrosf the
pull [oop. The nethod mayfurther conprise the step of connecting the
assenbled dilator to the end of the tube. The dilator is easy to ‘
manuf acture. The dilator may be manuf gctured In just one to a few sinple
steps. Simlarly the dilator may be edsy to assenble by al nbst anyone.
Brief Description of the Drawi ngs: The invention will be better understood
by r ef er duitherccomniisertbe stam efampaciingtheiassembled dilteritedhe end of the
iIIustrattlthﬁ: of -the steps involved in the manufacture of a prior art
dilator with pull loop. Figure 2 is an illustration of a dilator before
assenbly according to a first enbodi nent of the invention; Figure 3 is an
i | | ust r afTherdilaforas easy tniapdfagiuret The ditator miay petrpanufpriused bnipsiddngent of t he

i ot or TP H e S e iy 5 diRlorin gy Bp RESY KO ARhentbB ¥y mbRP S22 eTT

i |l ustratangonef tubes with different wall thickness which can be sel ected
for use according to a first enbodi nent of the invention; and Figure 6 is
an illus at;ﬂ)n of .a di{ t bef ore assenbly according to a second

embodi meMreSDeSEIRtANA %?érq%lpgfs' ed description of the preferred

enbodi nents of the Invention Referring to figure 2 in accordance with a

first enfradiineiition viil betbettel Ondersiwoddnsreferencesto therfollowing 2rawingsfin r st
portion r\)v%\i/ci:hng afirst end 14 with a lip 16. The lip 16

Figure 1 is an illustration of the steps involved in the manufacture of a prior art

dilator with pull loop.

Figure 2 is an illustration of a dilator before assembly according to a first

embodiment of the invention;

Figure 3 is an illustration of an assembled dilator according to a first embodiment

of the invention;

Figure 4 is a longitudinal cross-sectional view of the assembled dilator according

to a first embodiment of the invention;

Figure 5 is an illustration of tubes with different wall thickness which can be

selected for use according to a first embodiment of the invention; and

Figure 6 is an illustration of a dilator before assembly according to a second

embodiment Qf the invention.
Detailed descriptioh of the preferred embodiments of the Invention

Referring to figure 2 in accordance with a first embodiment a dilator 10 comprises
a first portion 12. The first portion having a first end 14 with a lip 16. The lip 16
surrounds a substantially semi-circular recess area 17. Moving from the first end

along the recess area 17 towards a base portion 20 a cavity is formed having an



surrounds a substantially sem -circular recess area 17. Mwving fromthe
first end along the recess area 17 towards a base portion 20 a cavity is

f ormed hawongosansmger wal | defining the cavity. Wthin the/scamistogoion t he
inner wall of the lip 16 a protrusion 18 is fornmed. Abutting the base
portion 20 is a main portion 22. The main portion 22 is elongate and tapers
gradually to a narrow point 24 fromthe end portion 20. The side of the
mai n portion continuing fromthe open Yace of the cavity has a

predom nantly flat outer segnment 28 surrounding an inner. segnent 30

conpri si ngnerwalhdefning theneavity. Withisy theLaxtly aphe inee wal of 12 IR1688en t he

proj ecti Hi4139 | 'within the main portion 22. The predoninantly
flat out gé}agtejgéent igor}g%tdénds around the other side of the main portion 22

curved to forma shape 26 approximating that of a conical shape that has
been sl i chbuttingthet baterportign 2@l amais pogianodd- ket mainrpattien digpri ses a

central f] t IS ' . '
2 The TGP o taf@Rerad Bty 18 o fiiraw St BERo e borkiblf 07TAEY BOTH
12_?;. Thet cs‘«:jé ?_allhefmbiar%izﬂioremmmmgaﬁminitbe opeulrn@ie_emf thg gavi;it}ebamd porlt i ?nl 38.

e central filanen narr ows a centra nt . t i
34 el onga?rggomf’@?ﬁYhét PG B%Q'P?Bt?és ﬁ‘ff&o‘{'ﬁ%y §’?§]Iqeéﬁf399’epg§g(r:§2 ;acen!t rglrrent
poi nt 36. cofnsifg ﬂvd"&lo]edﬂf)négg'irﬁt@%ﬂaéédwmwms?)é3ib%t\ﬁ@émm‘et ed to the

second portion at a second narrow point 50 of a second nmmin portion 48.
The secorRfojestiensolerming awel witin the maig; partien 23nHypieslominanttytflat gater; st
portion e bl ' ' : ; N SeSPREokhp 42
form ng %gecon&b%%@%g@wn&gw@f %‘ﬁg?ﬁ\?\]ﬂ‘fﬁgﬁgﬁ)%ﬁgzﬁe caviq?t/mﬁas a
second basshape 26 apprétimatingtthat ofhe coaidat shape thathasheen alidedd of t he second
lip 42 a sec nm?;ﬁrotrusion 46 is fornmed. Abutting the second base portion
44 of thdod Yip 42 is a second main |

The first embodiment further comprises a central filament 34 connected to the
first portion 12 at the narrow point 24. The central filament 34 is about the same
thickness as the narrow point 24. The central filament extends and is connected
to a second portion 38. The central filament 34 narrows at a central pbint 36. The
central filament 34 elongates from the two portions and tapers slightly towards a
central point 36. A second half of the central filament 34 is connected to the

second portion 38 at a second narrow point 50 of a second main portion 48.

The second portion 38 is formed in a similar shape to that of the first portion 12
described above having a second end 40 with a second lip 42 forming a second
cavity wherein an inner wall defining the cavity has a second base portion 44.
Within the cavity on the inner wall of the second lip 42 a second protrusion 46 is

formed.

Abutting the second base portion 44 of the second lip 42 is a second main
portion 48. The second main portion 48 is formed in a similar shape to the main
portion 22 described above having a second narrow point 50 and a |
predominantly flat outer segment 52 surrounding an inner segment 54. The inner
segment 57 has a central projection 56 with a recess 54 either side of the central

pfojection 56 forming two wells within the second main portion 48.



portion 48. The second main portion 48 is formed in a simlar shape to the
mai n portion 22 descri bed above having a second narrow point 50 and a

pr edon nagblyodsgizgout er segment 52 surrounding an i nnepcgRgARRBlooPds The
i nner segnent 57 has a central projection 56 with a recess 54 either side

of the central projection 56 formng two wells within the second nmain
portion 48. Referring to figure 5 a tube adapted to be engaged by the
dilator of the first enbodinent is deﬂi cted. The tube 78 may be an el ongate
cylindrical nmenmber shaped to include a trailing end (not shown) and a

| eadi ng Refedidg tqrrﬁgureséautuge edapted to besngeged bwdh@éll@tﬁgabm fi55t t he

protrusiq o r 12, 38.
Pr ef er ablS rﬁ?qcf]uimeﬁpsﬁep[cﬁe 't ﬁéﬁgg%@?gﬁg%ﬁ%ﬁ%@éy CED cHes'n'g'en 3979 to
engage th;hapéd)td lmlualesa ft&iling eénd I(mothir@ume) abdtahleadindemdBa Theileadihg f or m of
two apertures throu I ch the rusions 18 be received. The
| eadi ng &Rd 8% st"’\ﬁ’@p '?ﬂﬂgeg t&‘ﬁﬂ?‘/‘éﬁ'?f"%é&s& ?ﬁhgﬁlﬂ and, ssage
through Wakshy Ebﬂ.oardﬂﬁéla.uéwmi%aawef%amwdo@rwof thefteé BOGvil haté gure 6 in
accordance with a second enbodinment a dilator is depicted, wherein |ike

numer al s afefarmeore;irderpaO4o engage Hralpiptasionst1§o 46 'Bé:éﬁ‘l"‘el:féﬂ"q iRdems fir st
enbodi me%% JI fﬂ%tfﬁﬂﬂ O?M@?#)é@urégg%éggﬂ%ﬁéﬁ dprgf?uélpﬁs LY Qg fb@E nt the

second e as a flange at protrude romt e end he main
portion 2&teived Thedeading ehda:ﬁgmﬁm@&mmay;altemalldely bier solidtwith 8econd end of
t he second nmmi n, portiop. 480. ond flange 580, 600 have a
flat i nn&PSS3H9 %u@zwn\ﬁhﬁﬁe BFPq@isbchsa{sea ?é@éﬁ%\ﬁ Bkt ending fromthe
predom nantly flat outer segnment 280, 520 of the main portion 220, 480 to
an end. ARefemingdgifigote ®fDadovrdarseovish afsecerhd)agmbdmmér&caadi&d@'isher ein the

el ongate piece 640 |ogks |ike a th ribg exte _ th
el ongat e dspicted, Athereip |,kg|numﬁrﬂl[s§P g'ﬁﬁlpﬁ‘ é’bﬁ@‘:’ﬂr ar@)()‘b(q)to ngeifégzs ©

transver spkyriddi thd firdt RitfodiHeARGstEFPof #1ip ABU2 deseribed iAo figtr ation in a

sem circul ar shape that act as
embodiment the second embodiment has a flange 580 that protrudes from the
end of the main portion 220 and a second flange 600 that protrudes from the
second end of the second main portion 480. The first and second flange 580, 600
have a flat inner surface 620 with an elongate piece 640 extending from the
predominantly flat outer segment 280, 520 of the main portion 220, 480 to an end.
A rib segment 660 intersects the elongate piece 640 wherein the elongate piece
640 looks like a backbone with ribs extending across the elongate piece at
several points. The rib segments 660 also extend transversely from the inner
surface 620 to form a curved configuration in a semicircular shape that act as

barbs 680 able to engage the leading end of the tube 80.

Referring to figure 2, and figure 6 in accordance with a first and second
embodiment accordingly a dilator 10, 100 is formed from a suitable material
having sufficient rigidity to open a stoma and sufficient flexibility to permit it to be
bent through a patient. The dilator 10, 100 as shown in Figure 2 and figure 6 may
be made of a single suitable material. In the first and second embodiments
polyethylene is used, however, other suitable polymers such as polypropylene or
nylon or semi-rigid plastics known to those skilled in the art may be used.

Therefore, the material can be manufactured in a single step using a suitable



barbs 680 able to engage the | eading end of the tube 80. Referring to
figure 2, and figure 6 in accordance with a first and second enbodi nent
accor di nghvp 2a09isfa80r 10, 100 is formed from a suit abl e powisenomlood@yi ng
sufficient rigidity to open a stoma and sufficient flexibility to permt it
to be bent through a patient. The dilator 10, 100 as shown in Figure 2 and
figure 6 may be made of a single suitgble material. In the first and second
enbodi ments pol yethyl ene is used, how8ver, other suitable polyners such as
pol ypropyl ene or nylon or sem -rigid plastics known to those skilled in the
art may teoeessEuchiasripiestien mofdingrnosinrassien maldingeiransier 'E?P%H‘QW a single

step usi Ngh& rﬁ?’lhfr@%rﬁgé&\e%%o%% tl‘?éai“tnj ection nol ding, conpression
r

nol di ng, transfe ing or other nolding processes known in the art. A
nmold formed in the inverse of the dilator may be cast to forma dilator 10,
100. The A inolst fopmediinthedinverse dlithexdiatonmay beicast imeemeaidiiaion1&e@9nd porti on
of the didat . . I | first
12, 120 dha eisaRion BPinelifu 12,130 cphhEVERto AlecdfidoBlR drifc ey "<
central f38| 38@by a cerftell filabserit 3dn340 selch tkatdhéficsirt?, 420 ahd seoomd 72 as shown

in Figure 3 an - Wien assenbl ed the central filapment serv s the pull
| oop 72 RO $hei80, N EoupESSasihos coumee f el Bemersls Bl Bk ® e two
hal ves 0fo_n"if&%lf%ﬂ'lf@bniﬂ‘§ﬁ@lﬂld?ﬂp'ﬁQésﬂdbvniH”'Eing@B%@lHi@Whé}?, 320 of first
main portion 22, 220 of the dilator enter the recesses wthin the second

mai n por @ssembled theentsalfilament sarves as Hepul| loapF@ whiknthsifirsttd 1d0nai n
portion j | t biddhital Saddd' @latdrai 1
portion %@d S%%n&)glﬁgmﬁ ié?gétﬁg%rgngé;%ﬁlhg t%i rﬁlﬁg%s?(?fiﬂéfﬁtsc%glr&g pusd;led t oget her
until prddom nantly flat outer segnent 28 and 52 of the first and second
main portion are contacting each other. Such that when the first portion

Loy 220, heliRRstiaRat 2 s RSRAR diRdr 92, 2 of i dilifet hftrtng ' cely with
recesses within the second main portion 48, 480. Similarly the projection 56, 560 :
of second main portion 48, 480 of the dilator enter the recess within the first main
portion 22, 220. The first and second main portions are pushed together until
predominantly flat outer segment 28 and 52 of the first and second main portion
are contacting each other. Such that when the first portion 12, 120 is-connected
to the second portion 38, 380 théy couple nicely with the projections received in
the recesses allowing the first and second portion to interlock as shown in Figure

4.

An ésserhbled conical shaped dilator 74.and puli loop 72 is formed when the
dilator 10, 100 is folded and the first 12, 120 and second portion 38, 380 are
coupled as mentioned above. As the dilator is pulled through the tissues, the
tissues exert forces which tend to maintain the coupling and keep the f_'frst and
second portions together, re-enforcing the coupling mechanism. When in use,
the resultant forces actually compress the two halves together rather than tear
them apart. In fact, there is no significant force which tends to separate the two
halves. If required the complete conical shaped dilator 74 and pull loop 72 may

be de-coupled by pulling them apart.



the recesses allowing the first and second portion to interlock as shown in
Figure 4. An assenbl ed conical shaped dilator 74 and pull loop 72 is forned

when the Wpladwisshg, 100 is folded and the first 12, 12@cgRd268606ds portion
38, 380 are coupled as nentioned above. As the dilator is pulled through

the tissues, the tissues exert forces which tend to nmaintain the coupling
and keep the first and second portions together, re-enforcing the coupling
mechani sm Wen in use, the resultant9forces actually conpress the two

hal ves together rather than tear themapart. In fact, there is no

si gni f i cAnteribodimentimaly furtinetsnclude egwilawepieda:7@,kO0hahigb canibe slidqui red t he

conpl ete conical shaped di or_ 7 I led b

pul i ng PrE; sﬁgmp.'%ﬁ CQH{%)L d W&uf%éewlfﬁgpﬁe%%%@%ﬁ%?ggee70, y700

‘9*2“ ;:h caaorhlealgdh't ea‘dﬂét_othla, ftﬁnml'gécgqcfl@h?rqed;hfm?pﬁdﬁdédaﬁbgﬂﬁéhalm pulhl | oop
0 surroun e coni.cal sha i | at or .

of separ &ﬁcﬁr{o: The Sh%‘i"pcchﬁ %F%‘E&%éha%& Alowyit & g@%&%ﬁ'ﬁ%ﬁﬁ@%@% 'f oagffow

it to sl hﬁ&ogmhetdaﬁio%ﬁgha;&émlalar 6 BRhG SRy MAUVeF Ble sdiigadndpedt or 74 to

forma snug fit over t coni cal shaped dilator 74. For exanple the

enbodi nmediaton74. kprrexamplethe emheadiment i figureiZ and Srgsea cindrisdl pi ece 70

wher eas ' | ' k ( oW pi ece
700, Al s DM FRbe 70 v MAg et ARBonicnl F Fofffe RS SAELpiRal o)

modi fyi nghapeal psllomepiece 760 aAlematiesly tree first amhsecandaadrtiore san bewdelfeh case t he

hol | | inder 70, 700 is optional. An al i he _hal.low pi
woul 0 belaekMGLY ORI PRIRPaPNd (RRsot I CUSYEARIF S MY second

portion tageinasiolloWiylind&r 10, F09 iQ@Pﬁ@fﬁhlﬁNn anemaRvé & Mediclowepiede t he surface
of the dilator to accommodate the [igature. In the first enbodi ment shown

in fi gur wopldprte yseea glandapt surgical subiteiedietherfifat and sqcopdPRdNd 1ip 16
and 42 T g 0ierSHER I rtIchsMlind'sn SRPtdpriake §rdble Bnfthé lsBMace of the dilator

to accommodate the ligature.

In the first embodiment shown in figure 2 when the dilator 10 is assembled the
first and second lip 16 and 42 form a sheath 76 and the cavities form a hollow
indent surrounded by the sheath 76 adapted to envelope the leading end of the
tube 80. The sheath 76 has an internal diameter larger than the external
diameter of the leading end of the tube 80 such that it is adapted to envelope the
end of the tube 80. By having sheath 76 envelope the leading end of the tube 80,
this minimizes any possibility of snagging of tissues by the edge of the tube.
Furtherrﬁore, the tunnel created in the tissue from pulling the assembly shown in
figure 3 through said tissue will consequently have a larger diameter than the

tube. Therefore, any frictional force on the tube is reduced.

The protrusions 18, 46 of thé first embodiment shown in figure 2 may be in the
form of pegs or teeth molded into the cavity at the first 14 or second end 40 of
the first 12 and/or second portion 38 of the dilator. The protrusions 18, 46 being
'adapted to engage the leading end of the tube 80 either by gripping or passing
into the tube adapted to be engaged by the protrusion 18, 46 of the dilator ‘
thereby connecting the leading end of the tube 80 to an end of a conical shaped

dilator 74. This prevents de-coupling of the dilator from the end of the tube in use.



I ndent surrounded by the sheath 76 adapted to envel ope the | eading end of
the tube 80. The sheath 76 has an internal dianmeter |arger than the
ext er nal woamwias72ef the | eading end of the tube 80 suclectlsatodstoodss adapt ed
to envel ope the end of the tube 80. By having sheath 76 envel ope the

| eadi ng end of the tube 80, this mnimzes any possibility of snagging of
ti ssues by the edge of the tube. Furw;}errmre, the tunnel created in the
tissue frompulling the assenbly sho in figure 3 through said tissue wll
consequently have a | arger dianeter than the tube. Therefore, any

fricti ondheipsoteusions 1645 mpy bedeetadhatlimiyhite gite arnast etbefdl 46 of the
f1rst CTBpdlinRRinct e dbd. ThdIdhod Hﬁ%npSf B driaeoriiRE fiRf spad iRy teet h
he cavity os?

nol ded in at the fi second end 40 of the first 12
and/ or sddatom(p)mayllnmaﬁﬂevﬂd bybondihgt or. The protrusions 18, 46 being
adapted to engage the | eading end of the tube 80 either by gripping or

. . . . £ th
G tator (PePaRYS s aRGageABti: b Bl SHeAE el ARy i tepend B 06 D1 11
tC(I‘)lni calj ﬁfeajtilﬁélotiil hatl ehemital gfr?p@rﬂﬁseﬁahemaieriagdbaleadmg)énd bfethélrfumre]or from

e en e tu S e protr firm
bite i nt 0 is made OgeT @%Pﬁq may Egﬁ?‘i‘? ﬁﬁ@‘za 8?ﬂflﬁ’8b%88'%?}ﬁea ﬁggggtren!t rofy
the end @ii.céﬁz@oﬁ;smﬁnép(s%ﬁ atshsbl rb@&leﬁe wm&thlaﬁea%ltrféfeﬂatbriabondl ng. The

choi ce of en enment for the e end d the dilator 10 will depend on
t he physSwlﬂb% t@ﬁma:gastms@mvﬁul@s Werebaethﬁetveeucan ferme alleeRiviBO¥nd of the

tube 80 jiny d8r RérranS otf'tmee nfén |a|l?|% dPife [dRiRPernPbt tb'tGé Bbe
88 Oy EHer I STyt o B

medi cal -gra I cone~or as pol ypropyl ene, yur et hane or
ot her namayibsl ofstbetsabieemiatanahelemag be cgmstruciedmfry‘a hanter) plastex@bgpltabte t ube can
forma I&%gewithout ki nking, or narrowing of the internal dianeter. The
| eadi ng “the tube 80 may be of the sane material or may be
constructed of a harder plastic or suitable material.

_ It can be easily appreciated that a tube with any wall thickness can be used with

the first embodiment providing a great flexibility in the choice of tubes that can be
used. Figure 5 depicts tubes with three different internal diameters. All three
tubes can be used with the first embodiment where the embodiment is the same

made to the same specifications and dimensions.

A second embodiment of the single dilator and pull loop 100 is seen in Figure 6
has a first and second flange 580, 600 rather than a first and second lip 16, 42
defining a cavity. When the first portion 120 is coupled to the second portion 380
the first and second ﬂangé 580, 600 form a plug preferably having barbs or ribs
“or other formations that will increase gripping within the tube when the plug is
inserted into the leading end of a tube. The gripping is to ensure that the dilator

and tube do not separate easily.

When the first flange 580 on the first portion of the dilator 120 is brought together
with the second flange 600 of the second portion of the dilator 380 the plug is
formed. The plug may then be plugged into the leading énd of the tube and used
in.a similar manner to known dilators. Additionally, the hollow piece 700, if used,
could be modified to envelope the edge of the tube, and/or to hold the tube firmly

against the plug.



It can be easily appreciated that a tube with any wall thickness can be
used with the first enbodi nent providing a great flexibility in the choice

of tubes wbhabhog@ghe used. Figure 5 depicts tubes with phige6isicb@oent
internal dianmeters. Al three tubes can be used with the first enbodi nent

where the enbodinent is the sanme nade to the sanme specifications and

di mensi ons. A second enbodi nent of the single dilator and pull loop 100 is
seen in Figure 6 has a first and secord fl ange 580, 600 rather than a first
and second lip 16, 42 defining a cavity. Wen the first portion 120 is

coupl ed foneembssimentythe ditatorsiy 1Dﬁ@rﬂ{or§ubgﬁf§ is paekndl andidgfivesmbio 600 form
a plug pr | e\ w | |
increasedggfoﬁiﬁ'nggk@m cBﬂn? %Bt?rl‘,l erevﬁhP %lseeﬂ%t{i'ﬁforfrg -I:F%sde'@@(fra Fﬁeo t he

| eadi ng eaduly)éssierriblé@anéflﬂ@e tubleplﬂmirmnttce emmtedhahetalseerdbledt or and tube

do not separate ea t rst fI t he. f t portion of
the dil atdﬁ?mi%b th%aﬁ?%h%?tﬁ 6@%@ PGiSPANe h%?'%%ﬁ fq'é’ﬁ'aét%@‘ﬁ of the
second pehkiredtoRly proSediirkat or 380 the plug is formed. The plug may then be
pl ugged into thel'eading end of the tube and used in a simlar rranner to

known di I ators. Additionally, the holl ow gl ece_700, if use uld be

nodi fi ed R é"@ﬁ@é?@ﬁ@dmﬁ!‘te@‘&@'|§¥°rt1ﬁe19915‘8 tubRi7 8 are Breases }f'éj '?L' e firmy
agai nst Egﬁ éél%té’@ag ééf;#&@l%@%rebgéklﬁbllﬁff@klﬂgnd dBfveppd/ or tube 78 is

packed an |vere ctors in a unconnected in a ready to
assenble form The O!|_I at or can be easily assenbled and the tube 78 can then
be connefirefgrahly theckitisaekedin sterilgteondiipns suitabletfer medicat e nedi cal
personnel at the time of or prior to the gastrostomy procedure. |In another

enmbodi me eé('lth? edky fﬂr%r Wedléﬁibe?éﬁhéi whEse ﬁ/h@fr%rlﬂrmﬁfééls%'mﬁié‘é gronnect ed

as descri herern, ore packing tn the kit and delivery. Preferably the
kit is pa@@dmassetrble I e conditions sui tabl e for nedical use.
Various embodiments and extra features are envisioned in relation to the present

invention. They include:

' e The invention can be used in any surgical procedure requiring the
placement of a medical catheter (whether for feeding, draining, anchoring,
stenting constricting or a combination of functions) for example the |
invention may be used in traditional open surgery, laparoscopic surgery,

thoracoscopic surgery, cystoscopy, colonoscopy, or trans-natural orifice

surgery.
¢ The invention can be modified for use in veterinary surgery.

e The invention can be modified to serve as a trocar and cannula for use in

minimally-invasive surgery.

¢ Alternatively the central filament may be made from a material different
from that of the first and second portion and may be embedded during the

molding process



The kit is easy for any nedical personel to use whether it cone
preassenbl ed or ready to assenble. Various enbodi nents and extra features
are envi siyengsh/i48728€l ati on to the present invention. Theyrisaghis@eires The
invention can be used in any surgical procedure requiring the placenent of
a nedi cal catheter (whether for feeding, draining, anchoring, stenting
constricting or a conbination of functions) for exanple the invention may
be used in traditional open surgery, ] par oscopi ¢ surgery, thoracoscopic
surgery, cystoscopy, colonoscopy, or trans-natural orifice surgery. The

i nventi on cen The central filamehbmayde aldedtseparaiely havingdrarbs atrgigherrengnt i on can

be nodified t erve as _a tropcar d.c | &, f . } LRI -invasive
surgery. Al tgﬁiﬁﬂ/%‘f’ §n?‘?'Pee°2'Eﬁq rr%g“’f’?qaéa}%iwg '%‘&@”ﬁiﬁ%ﬁ é%?é%eé'h%at erial
di fferent fromdihpbrtidh Bdiérefthe dilatonit sssepttslegpor ti on and may be enbedded
during the nolding process The central -filanment nmay be nol ded separately

havi ng barbs Fhedirdtpiticinand i seMdRRrESHRES Abt haliedto! RS Bie¢isety ldipomel s
within the first and second main portion before the dilator is assenbl ed.

The first por theassempled dilater prayidast theyintadodioto faew the asspmbled dilatory hal
of the assenb ' : [ St mil rdoek: assenbl ed
dilator. In o!'ﬁgtrh%%ﬁ{ggﬁwg%@é 0@%3) pértﬁggtb%a@%bﬁﬁlzﬁarﬁ) ﬂ‘lséz%gnﬁ% nerely the

f eat ures requieatdresoequitext fodoteripblathal pottiaorwith the ether portion tpfoermi an to form
a functioning_di It.at.or Fn&afeserrbl eqd. A\/bdi fications and variations as woul d
be apparent t NEIQRING AIFIOL WieR-asseMbled. qeered to be within the scope of the

resent invention. | ai m.. .
P I\Fodelﬁcations an%l vartlgtlons as would be apparent to a skilled addressee are

deemed to be within the scope of the present invention.



1. Anedical dilator for a gastrostony feeding tube conprising a first
portion a second portion, and a central filanment having a first end and a

second engowh@yAknsthe first end of the central fil amenpciriceaRnesibsed to
the first portion and the second end of the central filanment is connected

to the second portion such that when the first and second portion are
coupl ed together to forman assenbled dilator, the central filanment folds
back on itself to forma pull |oop. 2. 13The dilator of claim1l1, wherein the
dil ator consists of a polyner that has sufficient rigidity to open a stons,
yet flexible enough to allowthe dilator to be bent through a patient. 3.
The dilator of claim1 or 2, wherein the first portion of the dilator
further conprises two or nore projections interspaced with a recess between
t he proj d&latMs and the second portion of the dilator conprises one or nore
proj ections between recesses such that, when the first and second portions

are coupl edq tgeRlcal gﬁtb%?a sErE@toH)f @bd%rthbé"&oﬁfpﬁsfn@%eﬁ‘éﬁﬂofffohh' n the

recesses of the secon port 1O VI Ce-ver sa, he al t ernati ng arr angemant
i nterl ocki ng tacseseod pertidne apd @tentegl filamemns havmeta)ﬁrst)en@ﬁpd @rfecondcl ai ms 1

to 3, where thg dY Set ﬁgltﬁgrﬂﬁt el?ﬁhf Ifltlgﬁé%r?trg %‘“q?%oﬂr?@cte& H?tqtelqﬂ?tbe' ng the

portlonfrom\ﬁﬁ'lc o forma pu oop, the
assenbl ed di | ploetiorf arid herseconurendldﬁ@aca'itrél tﬁ%ﬁerﬂnscpmmﬁote&tmtheext endi ng

fromthe base to en ethe f ot 5. 'The dil ator_ of ayone of
a1 to 4seRond AGRiopswEn Taatgien e s ik scobd R HE RUPISH
sheath when t éihéﬂb%rm%naa%%émie%.tdw m@@émramﬂ%m@ﬁfélesbawebﬁpe the end
of the tube.6. The dilator of any one of clains to 3, further conprising
a first flangédselftoform a pull loop. ‘
2. The dilator of claim 1, wherein the dilator consists of a polymer that has
sufficient rigidity to open a stoma, yet flexible enough to allow the dilator to

be bent through a patient.

3. The dilator of Claim 1 or 2, wherein the first portion of the dilator further
comprises two or more projections interspaced with a recess between the
projections and the second portion of the dilator comprises one or more
projections between recesses such that, when the first and second
portions are coupled, the projections on the first portion are received
within the recesses of the second portion and vice-versa, the alternating

_arrangement interlocking to secure the coupling

4. The dilator of any one of claims 1 to 3, where the assembled dilator has a
base and a top, the top being the portion from which the central filament |
extends to form a pull loop, the assembled dilator further comprising a at
least one protrusion extending from the base to engage the end of the
tube. '

5. The dilator of any one of claims 1 to 4, further comprising a first and
second lip that forms a sheath when the dilator is assembled the sheath

adapted to envelope the end of the tube.



protruding fromthe first portion and a second flange protruding fromthe
second portion, the first and second portion arranged to forma pl ug

adapt ed twohoédrsy728ngage a tube when the dilator is asseghlsedooshoordhe
dilator of claim6, wherein the plug conprises barbs to securely grip the

I nternal dianmeter of the tube. 8. The dilator of any one of clains 1 to 7,
further conprising a holl ow pi ece adapted to surround the assenbl ed
dilator. 9. The dilator of claim8, werein the hollow piece is
cylindrical. 10. The dilator of claim8, wherein the hollow piece is :
f r ust o- coni &allhe dilatoAof abeone apclaims 4 tod, furtheysampyisinge first Bange of any one

of claims 1 tg 10..12, T cl aj u ' | ndent at
an end thereoPqu[%‘rd'qgafE?miqﬁ%ng§oﬁ9%éeﬁ%ngn&%q&ﬁ%]edet‘grg’te'{]?wg? ﬁaenq 9?% ator. 13.
The tube of ckaéandldortibheht ibst dma\seegnd pottiver drraregealttoaformralpluger eof for
receiving a protrusion of the dilator whep the dilator is connected to that
end of the tuBdaprtedtofirmlyendsgga %’Lﬁd"@“&ﬂ?é@@@réﬁ as§AMIEL of clains 1 to
10 and a tube adapted to be engaged by the dilator. 15. The kit of claim

14, wher ei ny t ire dilh@dk 6Ff cliafim 83 GABRAIG the Pifig cORfprises bafbstloaieduiedy gipier ei n t he
assenbled dilator is connected to a tube according to any one of clains 11

to 13. 17. A thstinteandrdiamater 8Etha {ukg- a nedical dilator for a gastrostony
feeding tube conprising the step of casting a dilator in a nold in the

i nverse of é.h?héidpéﬁﬁ%f ahy'6ngBf Elafhsh a8 7errther 8binpRisingld hlfowt@iste space for
a first portion ofthe dilator, a second cast space for a second portion of
the dil ator aadaptedio sdrreurd therasenbled dilafehtral filanent. 18. The nethod -

of claim 17, wherein the dilator is cast by way of injection
9. The dilator of claim 8, wherein the hollow piece is cylindrical.
10. The dilator of claim 8, wherein the hollow piece is frusto-conicaI.A

11. A tube adapted to be engaged by the dilator of any one of claims 1 to 10.

12. The tube of claim 11, the tube having an indent at an end thereof for

facilitating connection of the tube to the dilator.

13. The tube of claim 11, the tube having ah aperture at an end thereof for
receiving a protrusion of the dilator when the dilator is connected to that -
end of the tube.

14. A kit comprising a dilator of any one of claims 1 to 10 and a tube adapted

~ to be engaged by the dilator.
15. The kit of claim 14, wherein the dilator is assembled.

16. The kit of claim 14, wherein the assembled dilator is connected to a tube

according to any one of claims 11 to 13.

17.A method of manufacturing a medical dilator for a gastrostomy feeding
tube comprising the step of casting a dilator in a mold in the inverse of the

dilator, the mold operable to define a first cast space for a first portion of



nol di ng. 19. A nethod of assenbling a nedical dilator conprising a first
portion and a second portion connected by way of a central filanent, the

nmet hod coppnsigkhe step of interlocking the first popgirRig@fsobéiesdi | ator
with the second portion of the dilator such that the central filament folds

back on itself to forma pull |loop 20. The nethod of claim19, further
conprising the step of attaching a protrusion extending fromthe first or
second portion to a tube such that th® tube is connected to the dilator at
a position substantially opposite that of the pull loop. 21. A dilator for
a gast r ost ony tHeediliitory atsebend gastispace 401 § secoricepastion gbtherdilatar auda r ef erence

to the accorrpﬁ]rllpai Ot g{,g‘(\,’& 1093 central filament.

18. The method of claim 17, wherein the dilator is cast by way of injection

molding.

19. A method of assembling a medical dilator comprising a first portion and a
second portion connected by way of a central filament, the method
comprising the step of interlocking the first portion of the dilator with the
‘second portion of the dilator such that the central filament folds back on

itself to form a pull loop

20. The method of claim 19, further comprising the step of attaching a
protrusion extending from the first or second portion to a tube such that
the tube is connected to the dilator at a position substantially opposite that

of the pull loop.

21.A dilétor for a gastrostomy feeding tube substantially as herein described

~ with reference to the accompanying drawings.



