1 A Spacer and a nmethod of using the same Field of the invention 5 The
present invention is designed for use with a new generation gastrostony

t ube and \ggr}ﬁ{ﬁdsw‘zrel ates to a nmeans of ensuring the f?‘éﬁl}s%%%@&})&%
n p 4

remai ns i ace within the stomach. Background | nformation seases

sonetinmes |leave their victins unable to feed orally. For these patients, a
tube nmay be used to convey liquid food to the stomach. In those cases where
the tube passes through a nostril, ddwn the oesophagus, and into the
stomach, it is known as a naso-gastric tube. \Wen the tube passes to the
stonmach t hrough the a/At®pacer asbomethdd whiubing thehsamé patient, it is known
as a gastrostony tube. The gastrostony tube is the preferred nethod when
feeding via a tube is required for a long tinme by the patient. There are a

f ew nmet hodseldvafithalheerition nsert the gastrostony tube into the patient. O
t hese, the pull-through percutaneous endoscopi c gastrostony 20
(pul'l -through-PEG technique is the nost-w dely used over the past 30

years. sA QW 884 #vieffiod RddsRire@Tyr hsEdRith & rRABGEHdIatibr FastBapd/ 048422,
This tube is | ooped through two stomas in the patient's abdonen ensuring
the gast r dsheoand genssallyieiiento a means skenswingdpaheeding ovil&MABS under | ocal

anaest het i ¢ 1| M Raskdyadp! | ed out of position; and is sinple and easy
to 25 chaﬁrgrélalf'gwﬁfgrtﬁy E)y rf‘anyone. To change to a new tube, all that is

required is that the new tube be connected to the old tube with a

connect or BSEQSMAQFH‘%%W@'? is pulled through into the sane position as
ube, ¥an

the old t e connector and the old tube are renoved with very

littl e tray ; i - Tha. e i tr ube 2 is
11 ust?at DFReF sslifeshiés Fale, their Metmle MndBIROIS K oy oot e o alt ow
f ood and petignts,etibeonanbe usedhto ctnyaniquid Teodtodperstargach.shoul d renai n
wi thin the stomach. One problemw th this new :

In those cases where the tube passes through a nostril, down the

oesophagus, and into the stomach, it is known as a naso-gastric tube. When

the tubé passes to the stomach through the anterior abdominal wall of the
15 patient, it is known as a gastrostomy tube. The gastrostomy tube is the

preferred method when feeding via a tube is required for a long time by the

patient. ' '

There are a few methods available to insert the gastrostomy tube into the

patient. Of thése, the pull-through percutaneous endoscbpic gastrostomy _
20  (pull-through PEG) technivque is the most-widely used over the past 30 years.

A new generation gastrostomy tube is described in W02009/048422. This
tube is looped through two stomas in the patient’'s abdomen ehsuring the
gastrostomy tube bypasses the nose; is capable of insertion under local
anaesthetic; is not eas-i.ly pulled out of position; and is simple and easy to
25  change regularly by anyone. To change to a new tube, all that is required is
“that the new tube be connected to the old tube with a connector, then the new
~ tube is pulled through into the same position as the old tube, and the

connector and the old tube are removed with very little trauma to the patient.

The new generatidn gastrostomy tube 2 is illustrated in ‘figure 1. The tube 2
30  has an opening 4 designed to allow food and medicines to enter the stomach.

This opening 4 should remain within the stomach. One problem with this new



2 generation gastrostony tube 2 is that as the stomach contracts and noves
there is a I’ISk that the opening 4 designed to allow food and nedicines to

ent er th {Wocseng?y slip though the aperture in the s}ﬁﬁgﬁg?(ﬁ@ﬁoﬁﬁe

p03|t|oned be he abdom nal wall and the stomach wa

S5peritoneal cavity as depicted in figures 2 and 3. This may | ead to serious
conplications during feeding and may |lead to the death of the patient. One
way to overconme this problemis to sitch the stomach wall to the abdom nal
wal |l on the outside of the two stomas at A and Bin figure 1. However, this
wi || be ugemsrbfisr g.hﬂtﬁbsimnytdme Distthatrds tbe(stdrdaafgcwtﬁaotsrw wbve®f urt her pain

and aggra ation a reasin e.ris d eding at the

t Wo stitc =51 {Se%”srlgwﬁgﬁ\ef &%Q‘Fﬂ%’?ﬁ zﬂlowffopﬁ (513' l’éi‘{ of this

l nvtent l ?neﬁt@tr ﬂ{)eoétbﬂactam’@aéng tlﬁﬁumu{aﬁ@guteﬁa t@@emmwmsfndtﬂma new gelner ation
gastrostony tube remains in place within t est S5may ameliorate
sone or aPPsitnedetyeerbtheabdemingli V@”%{Mthelﬁtprﬁ% QH’HB W/S%?h g first aspect

of thes pr eﬁﬁaﬁeawgé@aea.&%a@n rgurasqvarml ﬁlﬁﬁu\é&%&@rs&i@%“ ng an opening
of a gast osto remains in place within a Stonmach conprising a spacer

not per rramnpllo,atlams dwing feedinganduney lkaditethe derth ohthepatiest.adapt ed to al | ow
the tube to ‘be changed percutaneously. 20 Such a device may be advant ageous
in that t@eewsydeovetpmerthis prablespisi? stitchitheplemasd walldede® such that food

o1 redi ci Ao G980 B NAMINELS: AR Agthe 1t he, ot ormch and

food or CI ne revented from escapin romt opening into the
peri toneaH-lowa\wart this W|II Uerurmofnfoﬁablemmtje pehenttprri@w@lpa@eeoumotorrprl se a coil

Cibe an ok Waifapd 2aBRTR) And oMb R (R FieBlor' 1 SBGIGS T "o "

first enbatdhéerend stitely sftes.t her include an individual coil of the spacer being
I n an extended configuration and bei ng spaced apart from an adj acent coil.
3 Summary of the Inventlon

It is an object of this invention to provide a means of ensuring the opening of
the new generation gastrostomy tube remains in place within the stomach and

15  may ameliorate some or all of the problems of prior art.

In accordance with a first aspect of the present invention there is provided a
device for ensuring an opening of a gastrostomy tube remains in place within
a stomach comprising a spacer not permanently affixed to the tube whereby

the spacer is adapted to allow the tube to be changed percutaneously.

20 Such a device may be advantageous in that the spacer may trap the opening
within the stomach such that food or medicine may only be released through
the opening into the stomach and food or medicine may be prevented from

escaping from the openihg into the peritoneal cavity.

In a first embodiment the spacer may comprise a coil spring defining an
25 -aperture through the center of the coil such that the tube can move

- independently of the spacer when in use.

The device of the first embodiment may further include an individual coil of the
spacer being in an extended configuration and being spaced apart from an

adjacent coil.



The device of the first enbodi ment nmay further conprise flexible coils of
the spacer. Preferably the spacer of the first enbodi nent may be a Shore A

Har dness I t less than 100. Preferably the spacer, of i st
enbodi rren‘&z)r%&{fmfsg%?her conprise a flange at an end of tﬁng&z{’@@B&Pﬁg. In a
second enbodi nent the spacer may conprise a hollow sphere with an aperture
formed through the sphere allowing a tube to pass through the aperture
formed through the sphere. 10 Preferably the sphere of the second

enbodi ment may have perforations on the surface of the sphere. The device
of the fiTisd deViceseithadirst shtbddimeit niayfubtbenectapide fidibhleceidafitbe sil i cone, or
a bi odegradabl e materi al such as a. bi odegradabl e polyner that will absorb
within a 3" suitable for a stoma to mature. 15 In a third enbodi ment the
spacer may conprise a bi odegradabl e pol yner that nay be | ocked over the

t ube suclPrefarably e sEier ohthedirstidmbddirhent map belar Shigb A Hardneas ef .
Alternativel%-tthe spacer of the third enbodi nent nay be anchored to the

tube pri ¢ e85t (eS8 than 18- er abl y t he bi odegr adabl e pol ymer of the invention
may be absorbed within 20 3 to 6 nonths. More preferably the biodegradabl e

pol ynmar ipgefersbly ti§sHcrref thelfist@ntbodiabit raay fulthet BbMpAge alflange@br dance with
anot her aspect of the present invention there is provided a nethod of

ensur i ng 3LBHRIING §OBEPHYast r ost ony tube remains in place within .a stomach
conprising the steps of: placing a spacer over the tube; placing the 25

t ube wi t hn e csRdembogintkit eapssiel yhadyrdomprise shallvacsphek@nithag a first end
of the tube through the sﬁ]&mach and ahdom nal t a, first |location; and

||
forcing ®PSHHEGHATERY typugh e sphere Allayine aituke EOLV\%?ééﬁméﬂﬁat Hdomi nal wal | at

a second apm.%of@;,{@@ag epRERY/ 000396 4 | ocation, whereby the spacer

retains a physical length of the tube having the opening within the
St omsltgh. P?era e?e]:blyt secsrdtheI 8111 thgfsewr?d gngg\'&irr}%snt ?nay have perforations on

the surface of the sphere.

The device of the first or second embodiment may be made of polyurethane,
silicone, or a biodegradable material such as a_biodegradable' polymer that

will absorb within a time suitable for a stoma to méture.

15  In a third embodiment the spacer may comprise a biodegradable polymer that
may be locked over the tube such that two sectio_ns of the tube loop through
the spacer. Alternatively the spacer of the third embodiment may be anchored

to the tube prior to use.

Preferably the biodegradable polymer of the invention may be absorbed within .
20 3 to 6 months. More preferably the biodegradable polymer is a d-l copolymer
blend of polylactide (DLPLA).

In accordance with another aspect of the present invention there is provided a
- method of ensuring an opening of a gastrostomy tube remains in place within

a stomach comprising the steps of: placing a spacer over the tube; placing the

25  tube with the spacer endoscopically into the stomach; forcing a first end of the
tube through the stomach and abdominal wall at a first location; and forcing a

second end of the tube through the stomach and abdominal wall at a second



The invention wll be better understood by reference to the follow ng
drawings in which: Figure 1 is an illustration of the prior art new

gener ati QRo9asldsdLomy tube in use. 10 Figure 2 is an !PUT)%%%B@O‘)(%@GO]C t he

prior art new generation gastrostony tube in use depicting the opening that
is designed to deliver food and nedicines to the stomach in the perltoneal
cavity. 15Figure 3 is an illustration of the prior art new generation
gastrostomy tube in use depicting thd opening that is designed to deliver
food and nedicines to the stomach in the peritoneal cavity. Figure 4

is an ill U@dauahi\mmereby tHeespteer axtains aghgsiogl lengthhu the tube heningdheent of 20t he
i nvention in use. gure 5is an illustration of the device according to

t he flrstOQﬁB@SNW@HI §S9aCR-nvention. 25 Figure 6 is an illustration of

t he device according to the second enbodi nent of the invention in use.
Figure 7 is an illustration of the device according to the second

enbodi rrentB,-;gfdelggnﬁﬂggmfltﬁgorgamd‘g gure 8 is an illustration of the device
according to the t nbodi ment of the invention in use. WO

2011/ 053242PCT/ SG2009/ 000396 5 Figure 9 is an illustration of the device
accor di ng uli\}é‘ﬁtlélrl?\/\{][%é?ﬁ*é’l@é* ek t&fd E)h?efér@\‘l@mé FH& foﬁd:vlnﬂg”aﬁav&lﬁ?é s an

illustration of t evice according to the third enbodi nent o
in which:

Figure 1 is an illustration of the prior art new generation gastrostomy tube in

use.

10
Figure 2 is an illustration of the prior art new generation gastrostomy tube in

use depicting the opening that is designed to deliver food and medicines to

the stomach in the peritoneal cavity.

15  Figure 3 is an illustration of the prior art new generation gastrostomy tube in
use depicting the opening that is designed to deliver food and medicines to

the stomach in the peritoneél cavity.

Figure 4 is an illustration of the device accordin_g to the first embodiment of

20 the invention in use.

Figure 5 is an illustration of the device according to the first embodiment of

thé invention.

25 Figure 6 is an illustration of the device according to the second embodiment

of the invention in use.

Figure 7 is an illustration of the device according to the second embodiment

of the invention.

30 _
» Figure 8 is an illustration of the device according to the third embodiment of

the invention in use.



the invention in use. Detail ed description of the preferred enbodi nents of
the I nvention The invention occupies space wthin the stomach and retains

t he physical th of the tube and the opening 4, desi t | | ow food
and nedié&ﬁ@ghﬁggﬁﬁ enter the stomach, to remain mﬁthin9?ﬁ§6@@8ﬁ%%§? The
spacer is not permanently affixed to the tube. Thereby the tube can be
noved i ndependently of the spacer at the tinme the tube is due to be changed
and as such can be changed percutanegusly by anyone includi ng caregivers.
The invention is designed for use with a new generation enteral feeding

tube 15 or new generation gastrostony tube. In .accordance with the

i nvention a device iis provided for ensuring the opening of the new

gener at i ofiigyue 9ris endistrationeof thawlieniseiascpnigdoihe Hird eMBodiMgREeh conpri si ng
a spacer H%% érgioﬁm permanent|y affixed to the tube. The spacer defines an
aperture ada o0 allow a tube to pass through the aperture 20 whereby
the spacer foorns a sheath or collar adapted to slide over and al ong the

tube. The_spacer .has.di nensi l,ar.ger -t [+ r of the two
st omas’ i anﬁnée 2[’ JnHe Hﬁfﬁ%b%g%}a% ng'ggﬁgégr@%ggggﬂ? a 'ridoér!ﬁ%dgis”?rgﬁfs(?orry t ube
passes t hgedahyertibappusg the device to remain within the stomach such that

It cannot escape through the stomas. 25The device of the invention wll
allow a wide range of tube sizes to pass through. the aperture, provided the
di anet er Betailgd E'BF'°B[?§F'E‘%PéefPErqda‘?‘Bé?éWﬂﬂgtq‘éngi"i‘ge"é'fo"t he tube the
spacer can be used with that tube, For exanple a.device desjigned to fit a
20 Fr tuth%ki‘HeﬁW%rbo‘{?é‘p%éHaﬁ?MﬁQ tES Sﬁm%‘?'rﬂz)%'?ij tetpes Jie RfvPIFaE, si zed tube,

and in f aghg@f the B esindahs BBLRIAG 4. BagigRéd o alloB foobiandymedidifes ttevi ce
designed to fit a 24 Fr tube can_al so be us with a 20 Fr sized tube or a

15 Fritr enferthestorsach, ipeemainmgthin Histompen-sinssSracel ISdIPtt han 24 Fr. 6

pefmanently affixed to the tube. Thereby the tube can be moyed
independently of the spacer at the time the tube is due to be changed and as

such can be changed percutaneously by anyone including caregivers.

The invention is designed for use with a new generation enteral feeding tube

15 or new generation gastrostomy tube.

In acbordance with the invention a deVice is provided for ensuring fhe opening
of the new generation gastrostomy tube remains in place within the stomach
comprising a spacer thét is not permanently affixed to the tube. The spacer
defines an apedure adapted to allow a tube to pass through the aperture

20 whereby the spacer forms a sheath or collar adapted to slide over and along
the tube. The spacer has dimensibns larger than each of the diameter of the
two stomas in the stomach through which the new generation gastrostomy
tube passes thereby trapping the device to remain within the stomach such '

that it cannot escape through the stomas.

25  The device of the invention will allow a wide range of tube sizes to pass
~ through the aperture, provided the diametér of the 'spacer aperture is larger
than the size of the tube the Spacer can be used with that tube. For example a
device designed to fit a 20 Fr tube can also be used with a 15 Fr sized tube or
a 14 Fr sized tube, and in fact any tube size smaller than 20 Fr. Similarly a
30 .device designed to fit a 24 Fr tube can also be used with a 20 Fr sized tube or

a 15 Fr or 14 Fr sized tube in fact any tube size smaller than 24 Fr.



Referring to figures 4 and 5 in accordance with a first enbodi nent of a
device for ensuring the opening of the new generation gastrostony tube

remai ns i thin the stomach conprises a spacer
hel i cal c‘gl f}bg@ﬁ% 6a defining the aperture through thzeg}eg%?()dS)}Ob@S)?he coi l

such that the tube 2 can 5 nove i ndependently and freely of the spacer 6a.
Inits resting state, the individual coil or loop is in an extended
configuration and is spaced apart fr@amits neighboring coil or |oop. At
Shore A Hardness of about 50 to 75 units or at |east |ess than 100, the

spacer 6a RaffertiRg td figsres andia imeicofdanté eithid ﬁsﬁékdbédilﬁmnyof dHevispacer nay
further have flanges at either end of the coil the 10 ends of the coil

wi || abut f[@aisHER] theorpning ¢fcth ﬂﬂ@Wﬁ“\ﬁ[ﬁ;Wnlgﬁ"sﬁg\%to”WItHH%@“ﬂ'ﬁ§ Telp to
di stribut glé&@%ﬁﬂ theXBSthaéh %rﬂ?ﬁsésué §ﬁ§c%r@ﬁ§ﬁed)ﬁkéé1ﬁelﬂﬁ$édll primgcosa and

reduce the risk of any trauma he stomach |ining. The first enbodi nent
may be naée d@flnlpgltWamMﬁéhroyghﬂiq peniercof tae cal WQM@QF@G&B‘P%ZﬁaﬂeH al or

any sul ta%l Feraﬁénﬁ ty'%rﬂ]frgé\? of e g%E@rég'Efnﬂg'%é Jéatgﬁy‘bronnent of the

st-onach. i ode mat eri al have a suitabl e
rate of dagiadie conhot bodu&sc&lmeadmdqﬂ einfiguratine asd dsrepaded\apartfrany mat ur ed

and there.is np ris t.he n opening 4 is
| ocat ed egiaﬁﬁgﬁem"?ﬁ %O' ?{40%%:'%‘?%3\%%1“%@ ?éshg‘f e{b%fggsgéarll\zsgﬁt%lgg%tcept ed by

doct ors t [zabt lebs trainot0D, Wd $pavet ea ef the fitst efmbmhdnent isiflexible @01 pref erably the
bi odegr adabl e ter| al chose bsorb aft To depl oy
the fi rstﬁ ﬁ@ﬁ?c?rﬁga%ﬁrﬁ@gm% g?ﬁl 56 ef}%‘ﬁﬁﬁﬁﬁg' f\{\?)ﬁgreby the coil
6a fongs andls)@ﬁﬁe@uuwumggamshmatdasmceﬁu&m Whedrein UBeeflaides mayje 2, with

the spacer 6a in place, is inserted into position V\ntpr| n the storrach usi ng

25 the puh‘P'Ptt‘Plﬂ&tfﬁwt%f‘?‘?éﬂreoqvebér"&'ﬁ?r € APRIBE S HESE BV RS Bony (PEG). A

first endygy Féfdu'bQQhé HQ@onadyStraftﬁﬁé?ﬁﬁthbM&ﬁgtfh fiigg.st omach wal | and through
t he abdonen formng a first stoma. A second end 5 of the tube 2 is forced

through tge fiPBRGBINGRL nfdithd Maad o pbiyarcifsirensiliesris, gaa second st oma.

The spaci ng between the coils of the sprin |ves an indjcatjon of the
et

tensi on wpiPtegradaplesraterial oriany suitabla material iieh eanytolaratedbe AGIE are tied or

| ockegk t ogRlilBRmentBeMeistorRas. tPr@l‘%raYBI)rl Bhf‘bfoﬁ@gl%ﬁﬁmé%at@nﬁpdl‘%@éﬁ( er may
introduce fluids into the tube to flow through the tube 2 and exit fromthe

openi ng 4willdiaie gattablerakeedf degradasionde Hisspive ﬁ’@B’ aftardhe plomasdiden. The
spacer Gafuﬁyﬁnlémégfame LN gs rigk BPfF%' Miiséttidi dF thé Quse PARESe thach that food

or nedicine I's on rel ease hr ou the opening 4 -into the stomach and no
f ood or rmmrw*igwé@b@@tpd@scamnﬂmﬁ@thﬁa@eﬂtﬁ@eaicawtyoltﬂﬁéeﬁ@@lly oneal cavity. 5

When t he At ri ng endosco
é e&t?éc{]&grﬁ naf tByéto‘iirPé‘\?nuF}ﬁét%}v%W%&é’ksﬂ%nbsqU' i ng py

and as suc anyone I ncluding a caregiver. The old tube is
unti ez orprafelraidkém blAde@wdabibenatsn@Icnmnem ol absorth aftern 6 weekwer 3 or t he
second e '%tOf the old tube. The old tube is pulled out by pulling the
free end '0f the ol d tube, not connected to the new tube, thereby

aut omat | ("Iacl Jjé(plgwhcg filgt érﬁﬁodiment the spacer 6a is slid over the tube 2 whereby
the coil 6a forms a loose outer porous sheath over the tube. Then the tube 2,
with the spacer 6a in place, is inserted into hosition within the stomach using
25  the pull through method of percutaneous endoscopic gasrostomy (PEG). A
first end 3 of the tube 2 is forced through the stomach wall and through the
- abdomen forming a first stoma. A second end 5 of the tube 2 is forced through
the stomach wall and through the abdomen forming a second stoma. The
spacing between the coils of the spring gives an indication of the tension with
30 which the first 3 and second 5 end of the tube are tied or locked together.
~ When in position within the stomach a caregiver may introduce fluids into the -

tube to flow through the tube 2 and exit from the open'ing 4, and pass between



10new tube into position. The old tube is then detached and the first 3 and
second 5 end of the new tube are tied or |ocked together. The old and new

tubes 2 ag ngll/o%ﬁ“?ogl i de through the aperture forned i?ﬁtr@%ﬁogﬁ)ﬁ&%gea as

the coils Tornms a se sheath over the tube such that e spacer does
not interfere with changing the tube 2. 15 Referring to figure 6 and 7 in
accordance with a second enbodi nent of a device of the invention, the

devi ce conprises a spacer in the shape of a sphere 6b. Preferably the
sphere 6b is hollowwth a plurality of holes or perforations 7 forned on
t he surf age @il dphiags pitethe stémaelpefielspaces64 ensords the opagling e sphere 6b by
t he holes 7 adapted to allow.a e 2 to pass. 20 through the aperture.

Pr ef er abl KP%P%R’fth'&ﬁh?)ﬁg’”%ﬁfgﬁl{#’gﬁ?tgo%‘% 89&'&36’!”%58” J@%ﬁae%nbodi nent may be
made .of  peryuyHHhBIPLNInG'4 fitd the@iemadh aid hb estrsrafaditine watepdsal or any
suitable material which can tolerate the acidic environnent of the stomach.
Pr ef er abl {fomdhe pperiegAdatahe Preiosealiavithosen will have a suitable rate of

degradation to dissolve only after the stomas have 25 fully matured and
there ¥s Whenithk tube is ghangegsibistdops RercutaReqQUSHENGt rRFRI EREOSEEBNKI ng 4 i s
| ocated e i | ig}pé}g,g i ldardohved g aldltibacept ed by
doctors t%’g(?gé Egcﬂs%ﬁ%é%%tur rﬁ%ﬁu%b{gv\gekg.gwl—bnce, preferably the
bi odegr adantied aranincked. A hewdubeas donabetediio Hia st end@ ek therecebe. 8 the

nunber of PRAT[ N j b ni ' &y on the part
of the do%'?&c))?slfﬁ%kq%n)gh%hghéggq ﬁ“ﬁ%q%ﬁate{?gd%%&ip@m”,a tgﬁgesilégtg ance between the
stomas, aold taid)@ot Eé@utestesi toribe newnshe) dhereby autortaticallibguidingibe t he spacer 6b
are ipjtially.inserted. usi t i . As the spheres
5 6b are .'ﬁ%’fyuéjief'f'g?é)c?sﬂgnt jlﬁﬁgP@B@bg?ﬁqﬁgﬁtd%g%hrg}g%%gem%ﬁ[asgggaégper cut aneousl y
as descr i ssednabarel. of The nelvdulzndrenting dribeked2ogetbenldhe didasd nde t hr ough t he
aperture forned in the spheres 6b as they,are not affixe o,the tube 2
such thattugﬂgséﬁ%egfaq%ﬁﬁ‘g%g‘éomt?'Fl‘?tngtF @ngH"@ﬁasﬁaFﬁb&f%%tqeube 2. The
spacer 6hcolE fgHiy Rlooky shéathpyeethe tobe encuthas tHehepaepe6a dgednotenai ns wi t hi n
the stomach 10 such that food or nmedicine is only rel eased through the
openi ng 4N{eHEE vtk cangirg efHB® Qo food or nedi ci ne escapes from the opening

4 intg t eritoneal cavity. Referring. to figures, 8,.9 and 10 in
accor@anggefgﬂnﬁ t%?'ﬁ?Hrier agy dﬂ??@{ga%‘%e@'thasec %Q/Fg‘goglf"%'ﬁﬁ?nvention, t he
devi ce CQEWdeSH ShainvBRtS, thdeies torhpibedfa d5duco deeahapbofaat eri al  6c¢.
Preferably one spacer 6¢c is used as dePi cted in fl_tgurg fLO. The one spacer
6c for ms SRNEERD-Greteratk the srhese §8 is hliow wikh 2 plwrality of 8°W'ce through the
spacer GCpe'iMﬁéﬁohBartfomwoﬁlﬂ%é&rkateaﬂ%éeﬁw&a.emaﬁ@meaémmtlalIy put into
the stomach via the PEG net hod descri bed above the spacer 6c ensures the
through the sph_ere 6b by the holes 7 adapted to allow a tube 2 to pass

20 through the aperture. Preferably more than one aperture is provided.

The second embodiment may be made of polyurethane, or silicone, or a
biodegradable material or any suitable material which can tolerate the acidic
environment of the stomach. Preferably any biodegradable material chosen _
will have a suitable rate of degradation to dissolve only after the stomas have
25  fully matured and there is no risk of the midsection of the_tube 2 where the -
op_enihg 4 is located escaping into the peritoneal cavity. it is generally
accepted by doctors that the stoma will mature in 4- 6 weeks. Hence,
preferably the biodegradable material chosen will absorb after 6 weeks or

more.

30 . When in use more than one sphere 6b may be strung over the tube 2.

Preferably a plurality of spheres are used forming a chain or series. Typically,



20 opening 4 remains within the stomach such that food or nedicine is only
rel eased through the opening 4 into the stomach and no food or nedi cine

escapes fwe%h?b%ﬁgem ng 4 into the peritoneal cavity. ? @ﬁ;‘)\?\%ﬂ?toms

mature by the tormation of a fibrous track securing the s to the
abdom nal wall the spacer 6¢c is absorbed into the stomach and the 25spacer
6¢c no longer holds the tube 2 in the tw ce-|ooped configuration. Wen the
stomas have matured, the tube 2 canndt nmigrate into the peritoneal cavity.
Hence, the spacer 6¢c is designed to biodegrade after the stomas have
mat ur ed atheahmbier®f epledres ﬁb\Vnequiteldéspohgﬁtasrroficﬁnid@lgmmmnttohéheube can be

changed wi t ho i nterference.., 30Si ml.arl { least two
spacers 64 rﬂﬁﬁ@‘?é@?ﬁﬂ’e‘&“&ﬂﬁm B%%é\ﬁa"éé'b‘? Egttlﬁﬂt tLFgPSt%}Cee thesegéﬁﬁﬁe opem ng 4
adapt ed tstomas0and 6Wedr fidtbrewid eomsddratientie tube 2¢ndrthe BpacerBbsi t i oned

bet ween the two spacers / 05 242PCT/S 09/ 000396 9 cannot

6
escape frdmipifal ys'f‘%‘ﬁ%ﬁf’n“s'r(l:%g‘etéx%e‘é‘b%{égﬁ}éeﬁ‘?r eqAPoNEy RPe% fi xed to the

tube Z bup afe%c%@mee%étﬁé)tube@ tﬁ@%wmagfbetdﬁﬁngé@getcutamé@hs@away that the
spacers 6¢c are tenp orarll‘“}gd fpfél xed to the tube but as they are nade of
8

bi odegr adigscebesabeveniThe pewdulms Zpeoalie v alide thrRughdNeowi ng the 5 tube
to be Cha:{}%%r@ﬁfrﬁ%ﬁ% ﬁ%”st%r%ré@ 6598/ the 'Er@%%?éﬁ?@@t@fh@%bé beughomas have

mat ur ed en 1n.use t 2 and t east two spacers 6c are
i ni tial |l ythattherspadensti d@ﬂﬂtﬁl@@@mlﬂwaﬂ@mﬁhbé@%gow sparcef B spacers 6¢

bi odegr a t y be changed
per cut angogl%lq}zgﬁtg Hg%Bé(fs]eeéérg%Bg% abovgseﬁllﬁg 4ar§ p\%éésvfnhpr\?\})ﬁés%gg‘éFQHGC ensur es
t he dpenlsmgh4hatefowd osmedlicirieris bhly released threughhthteheeningodlinde theedi cine is only
rel eased hro h the_opgeni ng,4. inta the d or nedicine
cecapes (U an%Bgﬁ???{orﬁ?wﬂ&eﬁ%ga%%srﬁf?’hﬁﬁ%ﬁf’%@“? 4Jftofe

perltoneal cawty

Referring to figures 8, 9 and 10 in accordance with a thlrd embod|ment ofa

device of the invention, the device comprises a spacer manufactured of

15 biodegradable material 6¢.

Preferably one spacer 6c¢ is used as deplcted in figure 10. The one spacer 6¢
forms a lock over the tube 2 as the tube 2 is looped twice through the spacer
_ 6¢c such that when the tube and the one spacer are initially put into the
y stomach via the PEG method described above the spacer 6¢ ensures the
20 opening 4 remains within the stomach such that food or medicine is only
released through the opening 4 into the stomach and no food or medicine _
escapes from the opening 4 into the peritoneal cavity. Then as the
stomas mature by the formation of a fibrous track secﬁring the stomach wall
to the abdominal wall the spacer 6¢ is absorbed into the stomach and the
25  spacer 6c no longer holds the tube 2 in the twice-looped configuration. When
the stomas have ma_tured, the tube 2 cannot migrate i_nto'the peritoneal cavity.
‘ Hehce, the spacer 6¢ is designed to biodegrade after the stomas have
matured at about 6 weeks. When the polymer is degraded, the tube can be

changed without interference.

30 Similarly in figure 9, where at least two spacers 6¢ manufactured of
biodegradable material are used the opening 4 adapted to allow food and
medicine to enter the stomach is positioned between the two spacers 6¢, and



Bi odegradabl e material includes both natural and synthetic polyners that
w || 15di ssol ve over time. Such material should also be suitable for

medi cal ) i odegr adabl e pol yners are prepared f | &< aci d,
| actic a(L:\?g 221?@%?2& a- hydroxy aci ds. Suitable biodegr %ﬁ?gﬁg“‘%@%ﬁf al may

I ncl ude poly di oxanone poly trimethyl ene carbonate, poly E- caprol actone
hono pol yners and copol yners, pol yanhydri des, pol yorthoesters,

pol yphosphazenes or any 20ot her suit%bl e bi odegradabl e nmaterial known to
those skilled in the art. Bi odegradable polynmers with a shorter degradation
time may danmbtiescapelfyont sheostonlack.PER) tworspialerscare nod pemyanantlipl end of

ol yl acti PLA I di I ' 2 PDS I

(I aot | de 2t b 12 Bt dmynoBRen B AT ISP ETA R Aun 1 o aboor b

i thin 3 t ] gehil oethe Wiliehbat dsathggarebi od dat i
\tN: m&\I may '\?%ﬁggg@tﬁc?%@oﬂg?g% oly%lfg??dg ?bPLA}'.or - ngfar odegradatton
(c-caproIfa@‘ﬂ%ﬁfel)loqﬁgraﬁ@blﬁmﬁ?”%it%‘gé CEHRBF 8PP \YE t'@ﬁﬁ'ﬂw BBsorb wi t hin

ltogzy SAdrc BB UL WkHBulRRirHsencENGtdFaldIERehastave has a
fibr oés f’(r@g%f(o ?%gﬁéqdor arr%?r%uet vveenpt he stomach wall 30 and the abdom nal
wal | , thenatyedsecuring the stomach wall to the abdominal wall. In such a

circunstance tube m gration cannot occur. Hence, the_,sgla_cer- 10 6¢c is no
| onger nedHen iraust the tabe 2vand the ableasidypapacaisds amdnitialyraseted/e nat ur ed.

I n anot hef_ ' i ' : { NN SE&YrdagHedr third
enbodi mﬁ{s'.”%ggjeé%@eéﬁﬂg‘? e&ogﬁ;@af)go%q{:soﬁr?%%r?g%%%r? Co@ one sphere and 2
5coi | s mayis bieneusethangdé ther tubaei2y #ig/tuba 200ab ba ghavgedpercHi@ngeuseast two

bi odegr adabl e spacer e gjiggll . ' y, a

conbi Nat iq%ﬁcﬁtfe(g&%c’é’ler ?E%P?Ir%ggﬁyé) ?‘%‘?X’éstt@ﬁ eastr%/@% %ﬁ@gg‘?g{lgéég%ﬁée spacer nay
be enpl owthin #veysteraath sath that fdodadr mediciee ieshi jelegreddboiugh the be
appropriate for, the patient may be used. | ' rations, tension
is an i nPBELRS* '@E%@F&i‘?’ﬁ??%ﬂf‘g?8goﬁ%rﬁn?ég@?oe%gé%é:@%%qﬁ?sh bl ood supply
and st rangehmge ihtftetheipéritgheal ssutgs. The present invention provides
endoscopi ¢ visual clues to the doctor regarding the tension in the system

In the fiBicdegaduisk rRmérial invtudasdmnitingatoed wedsytthetic polymers thatwilspri ng has a
rel atiisonsd?sis%lvteoovtepﬁm%.eghghe m%ftenta 2?\(')&9 a@oaé:eeguigglet 1%? n?éﬁ%a‘? Bke.
Many biodegradable polymers are prépared from glycolic acid, Iactilc acid and-
 other o-hydroxy acids. Suitable biodegradable material may include poly
dioxanone poly trimethylene carbonate, poly e-'caprolactone homo polymers
and copolymers, polyanhydrides, polyorthoesters, polyphosphazenes orany

20 other suitable biodegradable material known to those skilled in the art. .

Biodegradable polymers with a shorter degradation time may include
polyglycolide (PGA) or the d-I copolymer blend of polylactide (DLPLA) or poly
(dioxanone) (a polyester-ester) (PDS) or poly (lactide-co-glycolide) or any

other biodegradable pchymer known to absorb within 3 to 6 months.

25 Biodegradable polymer with a longer biodegradation time may include the |
isomer of polylactide (LPLA) or poly (e-caprolactone) or any other
biodegradable polymer known to absorb within 1 to 2 years, or at least more

than 6 months. |
The matured stoma has a fibrous track that forms between the stomach wall

30  and the abdominal wall, thereby securing the stomach wall to the abdominal

wall. In such a circumstance tube migration cannot occur. Hence, the spacer



15 Simlarly for the second enbodi nent, the hollow feature of the sphere
ensures that the deformty of the sphere has a relationship to the degree

of tensiqRoBLAGRSQN the system The invention can be si ng
t echni ques knovvn |4n the art at relatively |ow cost. 20?%6?{§%963d|§{0§a !Flon a

pati ent has recovered fromhis illness and the enteral feeding tube is no
| onger required the tube is renpoved percutaneously and the spacer is
preferentially left in the stomach afd al |l owed to pass spontaneously
through the intestines and out via the anus. Alternatively, the spacer is

left to bpeiags BAgeOiedded @paas bitsiveda iodejrage when thestopasdiaveny be 25
renoved endoscopically via the nouth. Throughout ‘this document unl ess

ot her wi seM@Hf€at ed to the contrary, the terns corrprl sing", "consi sti ng
of ", and the | i ke, are to be c strue? as_ non- exh c{/@tﬁidor i n ot her

words, asinRioEieTEmBadiment A gombitatingof thedireh get
2011/ 0532&%863&%@2%9/&%86F&1exameIarﬁéﬁmnmét@n@@ne%pﬁe@ driggl for use in

veterinary surgery. "The spacer may be nmde radi o- opaque to becone visible
on X- riayscoilsinayie §$Qd1z£t|tﬁmﬂtl\xﬁ|é!r%09ﬁ@"t3d9@ of therafdeast tWains| ucent and t he

spacer is [ th of tubi
biodegradable Q@é?a‘?\ et Hiefo e f%t érﬁ?{g{y@@ ,Qferﬁétﬁ‘/ehﬁﬁg of tubing

within the st an be an X-Ri ‘The spacer nmay
be made ortortitltm;b'sltﬂqnzcnjr a pilepridg@ndtthe st leaswo h"b@ﬂgl’wﬂb'%ﬁﬁm ngalt be hr ough t he

st omach V\%'!’I%O %&i@& TRk oWhlchl é@en?&f’l&z{rler@(yctm %’ PG;’FF}% ¢l t hough

pr ef er abl LonOUr e & i m z rauna omach | i ni ng.
10 The Spracthe ptaalenhaawbedtsed an intussusceptumto Iead a fine bore

10- In surglcal operations, tension is an important consideration. Too much
tension can d|m|n|sh blood supply and strangulate the l|V|ng tlssues The
present |nvent|on provides endoscopic visual clues to the doctor regarding the
tension in the system. In the first embodiment, the spacing between the coils
of the spring has a relationship to the degree of tension placed on the system.

15 Similarly for the second embodiment, the hollow feature of the sphere ensures
that the defonmty of the sphere has a relatlonshlp to the degree of tensnon

placed on the system.

The invention can be manufactured using techniques known in the art at

relatively low cost.

20 In the situation a patient has recovered from his iliness and the enteral
feeding tube is no longer required the tube is removed percutaneously and
the spacer is preferentially left in the stomach and allowed to pass |
spontaneously through the intestines and out via the anus. Alternatively, the-
spacer is left to biodegrade or be absorbed. Alternatively, the spacer may be

25 removed endoscopically via the mouth.

 Throughout this document, unless otherwise indicated to the contrary, the
terms “comprising”, “consisting of”, and the like, are to be construed as non-

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

‘Various embodiments and extra features are envisioned in relation to the

30 present invention. They include:



feeding tube into the small intestines. The spacer nmay contain one or nore
sensors able to transmt data on the use of the systemor relating to the
patient’ syBsgtddshrel essly to a nicroproceiégﬁxngﬁkm&%gnple a
m cr opr ocessor ag a nursing control 15station Modifications and variations
as woul d be apparent to a skilled addressee are deened to be within the
scope of the present invention. 12 | Caim 1. A device for ensuring an
openi ng of a gastrostony tube renainddé in place within a stomach conpri sing
a spacer not permanently affixed to the tube whereby the spacer is adapted
to allow thg tiHeeniéhtidA cahdearedifed fonuse@ousteyinard.suldezy.devi ce of claim 1
wherein the spacer conprises a coil spring defining an aperture through the

center of the coil such that the tube can ve i ndepen v,.0f. t he spacer
when i n use® 1% SPAREr @ay Pednafe @PQ‘W@W@%&CngnV'ﬁﬁﬁg\%{%tyIS‘_ I:noil of the

spacer is_in StAiRASH O Hd @BE 7 izaib-aanklicert pad etk epsvet if rom an adj acent
coil. 4. The device of claim2 or 3 wherein_the cojls are fleﬁi ble. 5. The

devi ce of cl airadia-opagrean estimatiomettheilength R BingWIhip fieSOMBCN 5t | east | ess
than 100. 156.. The &%‘?%(ﬂnﬁﬁed)ﬁ)(?d?(}hgoé}?xﬂiawl aim2 to 5 wherein the spacer
ses a

further conpri Tange at an“end of “the coil spring.

e The spacer may be made of any size, provided it is larger that the

stomas cut through the stomach wall and abdominal wall.

. The spacer may be any shape although preferably with smooth

contours to minimize trauma to the stomach lining.

10 e The é"pécér can be used as an intussusceptum to lead a fine bore

feeding tube into the small intestines.

s The spacer may contain one or more sensors able to transmit data on
the use of the system or relating to the patient’s health wirelessly to a

microprocessor. For example a microprocessor at a nursing -control

15 "~ station

Modifications and variations as would be apparent to a skilled addressee are

deemed to be within the scope of the present invention.



7. The device of claim1 wherein the spacer conprises a holl ow sphere with
an aperture formed t hrough the sphere allowing a tube to pass through the

aperture rough the sphere. 208. The device of in the
surface o %ere has perforations. 9. The device o Z‘ﬁ?z@r?)em@’?g
pr ecedi ng cI a| ms wherein the spacer is made of pol yurethane. 10.

The device of any one of clains 1 to 8 wherein the spacer is nade of
25silicone. WD 2011/053242PCT/ S&G2003/ 000396 13 11. The devi ce of any one of
claims 1 to 8 wherein the spacer is nade of a biodegradable materi al
polymer that will absorb within a tinme suitable for a stoma between the
stomach wall and the abdominal wall to mature. 512. The device of claim1l
wher ei n m@ spacer is anchored to the tube prior to use. 13.The device of
claim1l n the spacer conprises a biodegradabl e polymer | ocked over
the tube such that two sections of the tube |oop through the spacer. 1014.
The devi ce adf Adgvicatorehsotimg moﬂénln@oﬂagaumsﬂ)myttmm ba'mniesgiradabl e pol yner
i s absorbed Wlthlnwé?.to? rmq%hs. The _devi eof ' d erein the
bi odegr adabl & ASEH AToMaS STORARSAAbara P pr By RAATee B pLA |

5 the tube whereby the spacer is adapted to allow the tube to be

chahged percutaneously.

2. The device of claim 1 wherein the spacer comprises a coil spring
defining an aperture through the center of the coil such that the tube

can move independently of the spacer when in use.

10 3 The device of claim 2 wherein an individual coil of the spacer is in an’

extended configuration and is spaced apart from an adjacent coil.
4. The device of claim 2 or 3 wherein the coils are flexible.

5. The device of claim 4 wherein the spaceris a Shore A Hardness of at

least less than 100.

15 6. The device of any one of claim 2 to 5 wherein the spacer further

comprises a flange at an end of the coil spring.

7. The device of claim 1 wherein the spacer comprises a hollow sphere
with an aperture formed through the sphere allowing a tube to pass

through the aperture formed through the sphere.

20 8. The device of claim 7 wherein the surface of the sphere has

_perforations. -

9. The device of any one of the pfeceding claims wherein the spacer is

made of polyurethane.

10. The device of any one of claims 1 to 8 wherein the spacer is made ef

25 silicone.



16. A nethod of ensuring an opening of a gastrostomy tube remains in 15place
within a stomach conprising the steps of: a. placing a spacer over the

tube; b. pLaGiMssHe tube with the spacer endoscopicall yl onach;
c. forcing a #lljrg%‘ end of the tube through the stomach éﬁgggg%&ﬁ%%{; wal |

at a first location; and 20d. forcing a second end of the tube through the
stomach and abdomi nal wall at a second |ocation, whereby the spacer retains
a physical length of the tube havind3the opening within the stomach.

11.The device of any one of claims 1 to 8 wherein the spacer is made of a
biodegradable material polymer that will absorb within a time suitable

for a stoma between the stomach wall and the abdominal wall to

. mature.

5 12.The device of claim 11 wherein the spacer is anchored to the tube prior

- to use.

13. The device of claim 1 wherein the spacer comprises a biodegradable
' ~ polymer locked over the tube such that two sections of the tube loop

through the spacer.

10 14.The device of any one of claims 11 to 13 wherein the biodegradable

polymer is absorbed within 3 to 6 months.

15. The device of claim 14 wherein the biodegradable polymer is a d-I

copolymer blend of polylactide (DLPLA).

16.A method of ensuring an opening of a gastrbsto’my tube remains in

15 . place within a stomach comprising the steps of:
a. placing a spacer-over the tube;
b. placing the tube with the spacer endoscopically into the stomach;

¢. forcing a first end of the tube through the stomach and

abdominal wall at a first Iocatidn; and

20 d. forcing a second end of the tube through the stomach and

abdominal wall at a second location,

whereby the spacer retains a physical length of the tube having

the opening within the stomach.



