1 A Spacer and a nethod of using the sanme Field of the
invention 5 The present invention is designed for use with a new
generation gastrostony tube and generally relates to a neans of
ensuring the feeding outlet remains in place within the stomach.
Background Information 10 D seases sonetinmes |eave their victins
unable to feed orally. For these patiénts, a tube may be used to
convey liquid food to the stomach. In those cases where the tube
passes through a nostrAlSpatenandzemetivaphtiysing thedsame o t he st omach,
it is known as a naso-gastric tube. Wen the tube passes to the
stomach through the anterior abdomnal wall of the 15 patient, it is

known as aFi{Hdiof ¢isd inventiohe. The gastrostony tube is the preferred
nmet hod when feeding via a tube is required for a long tinme by the
patient. There are a few nethods available to insert the gastrostony

tube inso trhe pradeheMmientidn rsmé@ nealﬂﬁu%@lw;tﬁ é"’n@ riRedtion RREOSIBMY
endoscopi ¢ %GSt rost onmy 20 ul I -through PEG technique is the
nost - wi del {HDgseW ganerallyriela tP %me?%%@fsensﬁé”ﬁé\ﬁ‘%@?@ﬂ&?%wt BR8P st ony

tube is deﬁcﬂlé&eﬂztﬁeﬂtwgﬂg%c%B“z This tube is | ooped through two
stomas in the patient's abdonen ensuring the gastrostony tube

bypasses the nose; is capable of insertion under |ocal anaesthetic;

i s not easB{a %hbﬁqnﬂ:‘f%ﬂ osition; and is sinple and easy to 25

change regul'a anyone o change to a new tube, all that is

requirgfl i ﬁgtshgéés %Qr‘ﬁeﬂﬁ‘l\é’s 1B Qﬁelp‘mg&t ﬁnafsla folfcdl iy Peryl ibsB

connect or en t newtue|s rough i nto the same position
as the ol dpatiebts, adnbe tiay hmtmmﬁomnmwhququﬂddotth@etm@hr enoved with
very little trauma to the patient. The new generati on gastrostony
tube 2 is Inl theser apeds | wheteguhe fubeThessemhethm @D Hasnasiilogiovimfha

desi aned @<Bbhaid a0 iABdIRAGAAER i Rnbih 85 4 REsEHAERE Kbe Nihen

openi ng 4 sho enalrn W e’ st roplemw t new
the tube passes to the stomach through the antenor abdominal wall of the

15 patient, it is known as a gastrostomy tube. The gastrostomy fube 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 these, the pulifthrough percutaneous endoscopic gastrostomy
20 (pull-through PEG) technique is the fnost—widely used over the past 30 years.

A new generation gastrostomy tube is described in W0O2009/048422. This
tube is looped through two stomas in the patient's abdomen ensuring the
gastrostomy tube bypasses the nose; is capable of insertion under local
anaesthetic; is not eas—i'ly puiled 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 generation gastrostomy tube 2 is illustrated in 'ﬂgure 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 risk that the opening 4 designed to allow food and
nmedi cines to enter the stomach may slip though the aperture in the
stonmach and be positioned between the abdom nal wall and the stomach
wall within the 5peritoneal cavity as depicted in figures 2 and 3.
This nmay lead to serious conplication$ during feeding and nay lead to
the death of the patient One way to overcone this problemis to
stitch thegerteostirhgasibbtonty tube 24b duatiandihe MMaohrcmtrechSLamiiIdevea‘ t he
two stonas, at

uncont ot BBt e iBetile pRRtnGARRSHNAG 13 o el Bhd nefnesie: pai n

and aggravaﬁerqne@mnampm@gasnmﬂman thié élkem.frellmf!ﬁ?ﬁtbmﬁcla@ddlﬁeeedl ng at
the two stitch sites. Summary t he I nvention - an obj ect of

this i nverRosiigned bﬁwrﬂ@eébﬁ@@ﬁsa'&ﬁ"@ﬁ%w slgmacs wgwma 8 the new
gener ati Orbeglﬁﬁmtera%év‘?t%stdé%ﬁ:téc?mq:u?eé i aﬁa@c%w h&y [abfts s%h@u@Ch and

15may aneliorate sone or | enrs of prior art.

accor danceomplipationsidusing degstieg and mayée@nl @s@ﬁtdeiam@?ﬁﬂmtlﬁﬁter e is

provi ded a device for ensuring an opening of a gastrostony tube .
remai ns i PN warawvaicema ths @MWG@WWS‘!W@ﬁo@ﬁﬁﬁéﬁﬁ”rﬁ@ih%er manent |y
A e L anhbfiitd b WATHE B ARASHS slomAANL By Bndglity 1 et ube
to be change percu aneous evi ce may be vant ageous in
that the $foasaer, g wilf h@unh@n&mmbimfgrmetwﬂtwnt heovistingrashugest t hat

f ood i he
st ommdh ARt SRR Ak Al BE R DAY Bk b ErRREn B tidkedd 7
openi ng i at thetthe ghieoh dieseal cavity. dAn a first enbodl ment the
spacer may conprisé a coil spring defining an 25 aperture through the
cent er of Sulenany of thedhvémt@dnt he t ube can nove i ndependently of the
spacer when in use e .devi.ce .of th | St eg’% her
Thel ude. al's RGPHRG el PEITENIPR R bl 2 s B BRRU T oo sl o
conf i gur atheatevagdndration gssiastsmea pare reh-ranm iarplach witldn tthe eidmach and

15 may ameliorate some or ail 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.perrnanently 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 opening 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 fube 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 enmbodi ment nmay further conprise flexible
coils of the spacer. Preferably the spacer of the first enbodi nent
may be a Shore A Hardness of at |east |less than 100. Preferably the
spacer of the first enbodi ment may further conprise a flange at an
end of the coil spring. In a second enbodi nent the spacer nay
conprise a hollow sphere with an aperiure forned through the sphere
allowing a tube to pass through the aperture fornmed through the

sphere. 107Herddviveaddtlte fikke esbbdinter ndyferthecamiprivebitibie obilsafithédave
perforations on the surface of the sphere. The device of the first or

second ent®8fffent nay be made of pol yurethane, silicone, or 'a
bi odegradabl e material such as a -bi odegradabl e polyner that wl|

absor b wi tFhéefersbly theespBidbt efthe fifd enbodinter® rhay batlBibre hSHamngss bf r d
enbodi nment {ﬁge- spacer ma(g conprise a biodegradabl e polynmer that may
be | ocked 2btréet igrethamBl%uch that two sections of the tube I oop

t hrough the spacer. Alternatively the spacer of the third enbodi nent

may besan@hsrerpbly Betdpacttdrand fitst eribedinsent may fliteeeeahpiisd M@ange at
bi odegr adabl e pal yner "of the invention may be absorbed within 20.3 to

6 nont hs. 2NsNd oh g ediiigdt he bi odegradabl e pol ymer is a d- | .
copolyner blend of polylactide (DLPLA). In accordance with another

aspect of |4 Q@eﬁrﬁﬁ@rﬁb?dim‘éﬂﬂﬂ'ie@batb@ﬁhﬁ%r bgn@rﬁ@& iadeMow ‘spmfletdwmh _9{1 "
ensuring an opening or a gastrosto upe renal ns 171 ace W I'n a
st omach c8Rpi r§if?@1§q1f5“§{9%&59 §Pher§{%‘8|"’ﬁ§3 3 lufipiodiasy Pugiﬁgﬂq ube;

pl aci ng t Bgeriipe forfRodhidughtBe SpR&Er endoscopically into the stomach;
forcing a first end of the. tube. through the stomach and abdom nal

wal | at a_first- locatjon; and forcing a.second end of the tube
throulfh + RETerRBiRR Sahere asdomperand,eRtpodiment May bre PETPBERRS OR.

whereby tine siFfaeebf tetsphege.a physical length of the tube having the
opening within the stomach.

The device of the first or second embodiment may be made of polyurethane,
silicone, ora biodegradabie material such as a‘biodegradable‘ polymer that
will absorb within a time suitable for a sfoma to mature.

15 In a third embodiment the spacermay comprise a biodegradable polymer that
may be locked over the tube such that two sections 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 preferabiy 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 fube through the stomach and abdominal wall at a second



Brief Description of the Drawings The invention will be better
understood by reference to the follow ng drawings in which: Figure 1
is an illustration of the prior art new generation gastrostony tube
inuse. 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 nedicines to the stodach in the peritoneal cavity.
15Figure 3 is an illustration of the prior art new generation

gast r ost ompdatibe, wireresethdegpiacer redpitd e pbpsioaligngthalf thestule diagingdhe o
del i ver food and dicines tq the stomach in the peritoneal cavity.
Figure 4 iQpﬁ'H”QI‘“lqtﬁgitﬁﬁtsf a%f the device according to the first

enbodi.nent of 20the invention in use. Figure 5 is an illustration of
t he device according to the first enbodi nent of the invention. 25

Figure 6 i BriafDekkHptibAF e Drawitysdevi ce according to the second
enbodi nent of the invention in use. Figure 7 is an illustration of

the dewice according to the second enbodi ment of the invention. 30

Figure 9 igh@mihlicbhiiald @éﬁé?funﬁgl%td&%éﬁr%f&ﬁﬁ%ﬁﬁg o RoviRg didwin

enbodi rient__ of the invention. 5Figure 10 is an-illustration of the
devi ce acciorwhielty to the third enbodi ment of the invention in use.

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

use.

10
Figure 2 is an iliustration 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 peritoneéi cavity,

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

20 the invention in use.

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

the 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.



Det ai | ed description of the preferred enbodi nents of the Invention
The invention occupies space within the stomach and retains the

physi cal | ength of the tube and the opening 4, designed to all ow food
and nedicines to 10 enter the stomach, to remain within the stomach
The spacer is not permanently affixed to the tube. Thereby the tube
can be noved i ndependently of the spager at the tine the tube is due
to be changed and as such can be changed percutaneously by anyone

i ncl udi ng caregi vers. The invention is designed for use with a

new generation enteral feeding tube 15 or new generatio ast r ost ony
tube. I'n aEiesre e anHusiaRaT:OT e BRYICB RCSOTdI todhe '%r%vﬁg%fgw%?fs
ensuring tie jQReMbAY of the new generation gastrostony tube renains
in place wwthin the stomach conprising a spacer that is not
permanently affixed to the tube. The spacer defines an aperture

adapt ed; t %nighg@mzsa%ﬁmgﬁﬁ%iqﬂaﬁ%h% Qéa\gltzggc&d?ﬁinp%'iﬁ&{hﬁd?e@n Slh?tyoft ES

spacer for ol Iar to sFide over and al ong
t ube. The tbpamentibas déerensi ons | arger than each of the dianmeter of
the two stomas in the stomach through which the new generation

OSt 1 0t Ol R RRERS o AR bra AR M gl i nd R L
e stomm . e
device of the invention will allow a wide range . i to pass
bt ough_t R ERE3DpiEh et it ShdERA-AY Realp REAVERRL | 0, 07
| ar ger t hasngthef fHeziebefant it bpdreng Bedsigresl tocdlowlfeod sad medidtinésiat
tubg. For ex% le ad \??ce desi %cf('go fit g 0 Frot ube can al so be
used Wit h S&eN ?Ftoé'ﬁcz\d qq?ﬂéa‘%pﬂainlﬁeﬁpfg?% FHECCHRE% n fact any
tube si ze pefabhatiyt dFaxedd thé tubs. Thebltha il cathd frveési gned to fit
a 24 Fr tube can wth a 20 Fr size be,or a, 15, Fr or

al so be used ) d tﬁ
14 Fr si zdilapgpeenty ¢tdbe saareral e Une dasiube s fug fyRe shapged and as
Ref erri ng stieh @ Bé%aﬂ?aﬁseréutaﬁea@ﬁg by angendMricludind édregiversbodi ment  of
a device for ensuring the opening of the new generation gastrostony

t ube remairpg imknibatEdiGREd ol N8 GAtRBSdW geRdIatiSe enieralfasding sitaped
like a helical coil sprln% 6a defining the aperture through the
cent el of of RBW@sneraligaashastomydub@ibe 2 can -

In accordance 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 spacerthét is not permanently affixed to the tube. The spacer
defines an aperture adapted to allow a tube to pass through the aperiure

20 whereby the spacer forms a sheath or collar adapted to slide over and along
the tube. The spacer has dimensions 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 fo 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 tubé 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.



5nove independently and freely of the spacer 6a. In its resting
state, the individual coil or loop is in an extended configuration
and is spaced apart fromits neighboring coil or |oop. At Shore A
Har dness of about 50 to 75 units or at |east |less than 1001 the
spacer 6a of the first enbodinment is flexible and fl oppy. The spacer
may further have flanges at either end of the coil. As the 10 ends of
the coil will abut against the gastric nmucosa when in use, flanges
may hel p t Redersing itdofig@epleswls B acerdancamdibra frst émbediaremd obd detiee

gastric nugosa and educe.theqéi sk of agg{. traupa to thﬁ st omach
i ni ng. ThETTPYINS SRS O'te§ "BY 9F8G @P%&’?ﬁ?&yﬁ& grerggins in
silicone,  @faca wiitMtBRI ACtABEIe coMpAsdsdd sficeRBiagat kiaba Religall esil €dringhi ch
can tolerate the acidic 15 environnent of the-stomach. Preferably any

bi odegr adaBR &efiaipg the prertige dhrouph fhencanterpfdhe caibpiech thpkihgiube 2 ca
degr adag i o8 i%eﬁ%ﬂb%ﬁlﬁﬂd’ﬁé’él& 8f tﬁem%aﬁémmgn havéstiyl diateMRbUr ed and

there is no risk of the mdsection of the tube 2 where the opening 4
i s | ocat edinddidusil aeil pripep ishie arepxtensiasgonfaviation apd is spagedarart fipm
accepted b .1 hat . Wil ' - nce,
20 prefer a%‘cf ggphgéﬁ%@gﬂrg%%%{%iﬂar o -%%gr? b\l%nufl?o g?)?%rﬁ Esa {%r 6
weeks or nieast leFothaeplOdy thehapacer 84 obinedidstramnibodimentigdlexiblesand s slid

over the t 2 . i r e S r sheat h
over the 1Dy THISPRRE aiFRSb! o AoEE of skl dhift pR e e

i nsertEd iends gfdse toibwillvatiuh epainbigthe gasiicmusisagviEh inhesepfidigesimaygh
nmet hod of rcut.aneous endoscopic Srost o P . Afirst end 3 of.
The Tuba. 218 4 AR EHE e aE R R & e R e st b R b donen
form ng a drid edussé thdriskofsegarddinentd the gfortidish finide 2 is forced through
the stomach wall and through the abdonmen forming a second stoma. The '

spaci ng be‘[hm@'eh téihbo«rt]iaidrr]usﬁ?fy Iid‘raa6@b'g prgytgieﬂ?eaar gihchrmaﬁ'ran gf t he

t ensi on w th, 30 i,C e first 3 seco 5 end of t t ube. are
LToa o sistrediis MR AR AoAS rRle e Blecttg Tt HOGic

car egi'l\ﬁer myomme:gp@tuﬁ@ sfdmadhs P'réfgfabﬂm;% Nb&egr@déble\métbﬁ@twlyxbsérlﬂe t ube
2 and exit fromthe, opening. .4, and pass, between 7 the coi rings
Cno t e il v S eRE SaBhr U RuBs IRIRROVE FBiahs B SRtmendRR o n
t he st omaghiyswaturédiand fHeed idfio ABbCHhB eniisSe@idhiLf i) RdSEDWhéeatgh t he

opening 4 into the stomach and no food or nedi ci ne escapes fromthe
openi ng 4 9PREBIHE 'rated BRRARING IR W.P%'t%?gﬁ‘:%\ﬁw- ﬁ%@e'?‘“g'a@%anged it

i's done pekesitad 8uRkiors Hat HROstbangil SAGECIARY 6anskias HeHed can be
changed by anyone including a caregiver. The old tube is untied or

unl ocRBd. PEIR@RNM tigdiodeas adertad chpreny Wil absarfyatterd Weels Yecond
end 5 of thgeol d tube. The old tube is pulled out by pulling the free
end of the old tube, not connected to the new tube, thereby

aut omat i cabldepiyi tfle Mest ifbodiment 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 ﬁosition 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 info the -

tube to flow through the tube 2 and exit.-from the open‘ing 4, and pass between



10 new 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 are able to slide through the aperture forned
in the spacer 6a as the coils forns .a | oose sheath over the tube
such that the spacer 6a does not interfere with changing the tube 2.
15 Referring to figure 6 and 7 in accbrdance with a second embodi ment
of a device of the invention, the device conprises a spacer in the
shape of athepioéseriegs infr Gestemagh.tThe spaner 8a epsures sl oraning ¢h a
plurality. of af, t] : r f the
Cpnere. A omsdi §ufiing OB AR O SPlelRI Rl bBREE 0°
adapt ed t othedughvihea opabieg 2 ihin thaston2dcht drdomg footdhe ragaiiciheeecap@sef er abl y
nore than erture. i The, second enbodi nent may be nade

ne . .a . rovi ded.
of pol yur efo‘HHrtn%ePoB‘?”'@? ﬁi‘%Bﬁré‘? p%rﬂoaeﬂicga[ radabl e material or any
sui t abl e eri.al i.ch can tolerate the acidjc environnent of the
Stomc PRBRRIRDeIR chaTBddge SaRn perori sy el SR PiasoR) o
sui tabl e rafceaéucheginastattizpget ®ydnysee eludg/a ahicgivel TEFhebidaise Rave
25 fully matured and there is no risk of the mdsection of the tube 2

wher e t he WyieR oRgnlecked. Aope depeds capneried i theriet gt 3 poiheaecerdity. |

It is geneild ¥ REGRPILBE. Pite BRALSS & puUlRl duRey %{ﬁﬁa;w@% frbe GRY GF ﬁlei n 4-

6 weeks. Hence, preferably the biodegradable erial chosen w

absor b af 1 tubevpelicongeciag te the mew ibenihaseby atogiiealyoBBNg diii red i s
a nmat hgr fevx%b&'irﬁé‘éolsmgﬂ.%%id%bé QQIB&S"‘Béta%e DR 4RCHASE 3 ahgk' ng the

habi tus of the patient, the distance between the stomas, and other
factors i seeorsbhendef te aw tubecare died op [Gokgd dogetberad be obband sew

Cnitially.ine o ;
spher os. & NS A pE P Hide el E LBER B f napaton ifag R
per cut anecuits fprras adesss $tzath alentbe tdieesughdhatitierspacendredoesand able to
slide thr%ltl er&%wg&%rnéﬁrgﬁh{eﬁ%{ge?hl n the spheres 6b as they are not

affixed to %e tu e spacer 6b does not interfere with

h ) : . : L .
the obni Raroriiah fud SR iedBdleeyif SubiohdomBRRFEREoP cnsures
medi ci ne tsviembitheatneadied, thikrdeyigh dolrprispe @i srgcdr inrthe shage stamach and
f 004 oY ; 4 orit |
Cavi ty. REEe by PRISRENIRE sohARAIR SRRGM . ol R8RS TR o
enbodi menperdrations 7 forohedi arethefsutfaee phihersphers. Arhapattwe écfocuegri ses a

Spacer boltedtitlSRoie Ry BETHES 7 dupels Ry Dlibeada S form a
| ock mverthrdwght thbep2riase. Phefetahemdre hanadeeabdritire & providedh t he. spacer
The second embodiment may be made of polyurethane, or silicone, ora

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 -
o_p_enEhg 4 is located escaping into the peritoneal cavity. If is generally
accepted by doctors that the stoma will mature in 4- 6 weeks. Hence,
preferably the biodegradable fnaterfal chosen will absorb after 6 weeks or

maore.

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

Preferably a plurality of spheres ai'e used forming a ¢hain or series. Typically,



Sc such that when the tube and the one spacer are initially put into
the stomach via the PEG net hod described above the spacer 6c ensures
the 20 opening 4 remains within the stomach such that food or
medicine is only rel eased through the opening 4 into the stomach and
no food or nedicine escapes fromthe opening 4 into the peritoneal
cavity. Then as the stonas mature by $he formation of a fibrous track
securing the stomach wall to the abdom nal wall the spacer Sc is

absor bed ithedumherof ephares B dequied I5a sinrttes of sinied jydusgrant poItas t he
tube 2 in L Ce- f i | MRS

mat ur ed, té%??ﬁﬁ%%gc%gﬁﬁgﬁg %’ﬁ%@@gﬁ’m%%\gﬁggﬁ tB %F@aﬁ% cav?‘t?ﬁ;ﬁeHence,
t he spacerst@rvas sardiesthgmfadtotinbd coteifenstorailhertultd2 apt dnespdraey ébmat ur ed

at about 6 _wee When the I i s, degr aded he tubge can be
Changed witRILvaY JEey e Binebhe i atndef A ReH ehife AL erdien,
Iﬁast Bwo %p@f e’{jo:ﬁaﬁmgmmb&?béleslde gfbebh@ﬁlbgrca:dﬂ@écﬁpmt@héadsgﬁa@ usedh
t he openin .adapted o alJ| ow food and nedicipe to enter .the stomac
i s positi éantgﬁg{ag@ﬁ._ﬁ'h%o %W%S%c?reé?gep%silq&ﬁ_ﬁ@tugb&%pe from
t he stomagBerihRerotiWed ms%bﬁe@s%mth@ﬁb@ﬁsﬂﬁfhye@fofmé%@béQshéhe tube
2 but are anchored to the segnent of the tube in such _a way that the

spacers 6&afitle seagssRdoey nat ntsrtade withighanginedhg tibead kheespageebhrade
of bi odegp,adpihy oo 6t Bis ShinP RGBSt {HEBsGhhay ng
the 5 tube ?o %gygﬁéa%eﬁ%fser qu"?ggfei%trﬁ;qy thout int 'e_ﬁ erence after

t he - st@masuiathet fandurradedicing dnoniy releasadiidraughethe opeaingrfeinta theeast t wo
spacers- 6 eI 'pﬁgr. | ri bed
above. Asgttoﬁﬁeaecgpée?{lé}e']}@abé OItgi 0 é%ﬁaag%%£%$%ﬁ$@%£g'ﬁgggﬁ%nge t he

t ube 2, thperitbobal vimy be changed percutaneously as 10 descri bed
above. The at |east two spacers 6¢ ensures the opening 4 remains

wi t hi n t hRefardngichiiguresh8t hand f10 dal acsordantiecwitie aittirdampodistard obd

t hrough the . ' s : } C4 ne
escapes f5%"%8%@“%3%‘%”%'8}"3*‘%%t%(‘)”%%%gﬁ‘ E’E’rs %%%%F&g@gp%?{@%o egr adabl e
mat erlal bindegradsblbotéienalt@er al and synthetic polymers that will

15di ssol ve over tinme. Such material should al so be suitable for

medi cal uRBeeferably one spacer 6c is used as depicted in figure 10. The one spacer 6¢

forms a lock over the tube 2 as the tube 2 is looped twice through the spacer
Gc s.uch that when the tube and the one spacer are inttially put into the
i 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 securing the stomach wall
to the abdominal wall the spacer 6c is absorbed into the stomach and the
25 spacer 6¢ no longer holds the tube 2 in the twice-looped configuration. When
the stomas have matured, the tube 2 cannot migrate into the peritoneal cavity.
. Hehce, the spacer 6c is designed to biodegrade after the stomas have
matured at about 6 weeks. When the polymer is degraded, the fube can be

changed without interference.

30 Similarly in figure 9, where at least two spacers 6c 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



Many bi odegr adabl e pol yners are prepared fromglycolic acid, lactic
acid and ot her cx-hydroxy acids. Suitable biodegradable material may
I ncl ude poly di oxanone poly trinethylene carbonate, poly e-

caprol actone hono pol ymers and copol yners, pol yanhydri des,

pol yort hoest ers, pol yphosphazenes or any 20ot her suitable

bi odegradabl e material known to thosé skilled in the art.

Bi odegradabl e polyners - wth a shorter degradation tinme may include
pol ygl ycolcadeoi(dRGape trort the mmama@emﬁpacm@r@nowm%@nﬂﬂe (DLPLA)

| di [
1 anet o, CUBERIRNN B DRoHe ubadsh i heldedmetpr A dibe in sycha
fgbsgr b V\Adtmiyﬁh& the sﬁamtshaeire (ij’@mﬁh;}radllayg;fm@dttbéh@mmrmrtl awtheby arel OE%er
t t
ory Do g o e SAb e 1 sashe e Bl U RE IR ) '

absor bswi glHdtobd Ghah éa%ﬁoutﬁéo@ély iRt mf@ff@retrhéraﬁér tmf%tbﬁnas'ﬁhee
mat ured stoma has a fg brous track that forns between the stomach wal |

30 and.t h&@aW@8ni nal wal |, thereby securing the stomach wall to the
abdominal wall. In such a circunstance tube m %ratlon annot occur.

Hence, th¥/hamdipeise thetuhe 2 andHhe Fierst twe 8pREETERA & Nially JRspried
bi odegr adﬁsr\“@?ﬁbt EE% SeHRY BN Ged Bb AL As t}Hé‘ spaQirS 66 pRIHRGEIdER Whena

conbi nati on first, second and/or third enbodi nrent may be used.

For exanpltés éme dorbhargs ibe tee 3ribeduhr? @aye changsd erAENeRISHSEY .
Alterpati ﬁgééﬁbeﬁ a%BU:Q étqgaﬁftw& an@éﬁ i@é%ﬁ%uk@qpe Bb@ﬁiﬁﬂ rdaties

spacer an tive nbi nati on of
a coi | spwithig tla@dtommsha&uchéh&tfwdvor miedigingr iadab F@@ﬁ&@é‘ﬂm#ﬁ‘y ﬂ!‘r’é
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t ensi on i spexing #mﬁotmpemonealdmwmyl on. Too nuch tension can di m nish
bl ood supply and strangulate the living tissues. The present
i nvent i oanriegmadabIeendMabpc!udas bothl nagliraband syntheticielymers bghwilli ng

borwelh: (el DU PG HERbub el o P HF BBRE o MBRSPREINS
t ensi on pMangHiodegtatabkysilgmers are prepared from glycolic ac:d lactic acid and-
 other ochydroxy acids. Suitable biodegradable material may include poly
dioxanone poly trimethylene carbonate, poly e-‘capro!actone homo polymers
and copolymers, polyanhydrides, polyorthoesters, bolyphosphazenes 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-l copolymer blend of polylactide (DLPLA) or poly
(dioxanone) {(a polyester-ester) (PDS) or poly (lactide-co-glycolide) or any

other biodegradable polymer 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 fo 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 tension placed on the system The invention can be
manuf act ured using techni ques known in the art at relatively | ow
cost. 20In the situation a patient has recovered fromhis illness and
the enteral feeding tube is no longerlOrequired the tube is renoved
per cut aneously and the spacer is preferentially left in the stomach
and al | owet isoopasgerspededand isiipwe folpdadiads whes thenglomaadnagat vi a
t he anus. Altugécpatively, the spacer is left to biodegrade or be

absor bed. AP Friati vely, the spacer may be 25 renoved endoscopically

ot he conl APy el LSRRG < EmBRBURT Bt e tef eiifilifind 1y 0™

| i ke, are dmbdiimennsby bedisas. Furexaxiphtia chrbinationiofiont Bphenstnlis?2  as
nmeani n [ [ ntion can be

"including, but not limted to". . 11 The in
modi 1 da 1S Y Hspk eleraiivelins Gmiinatiah & b A AP be mmde
r adi 0- opagisidgPadttfed BFacer ah8 lassphBremagbe erhfloV&te AtletneieRnawher e the
tube is radio-translucent and the spacer is radi o-opaque an :
esti mat i orFoBtRiRatien|of AFoR sBfing and e o leastiwe odeordabie sRager pray be
det erm negq, KINRG cBRMbINAIBY whicH 18 AR by iRE dBRtdFisiBe o iafd Z€,
provi ded itnﬁ?{%yt%;rggrc ﬁ‘hat tﬁgv s[tomas cut t)m'ﬂough t he gt%ﬁ?cwh’amll
and abdonmiferdhe wati¢nt mayhee ypeber may be any shape al t hough preferably
Wi th snmooth contours to minimze trauma to the stomach lining. 10 The
spacerd0carn pergipabaperstions, tensinsig sedpparaticonsigderation AecFHE f eedi ng

tube int Otér@ﬁ)r{srfgﬂ 3in1iimél’?5fobﬂes§lpp!y and strangulate the living tissues. The _
present invéhtion' 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 Similariy for the second embodiment, the hollow feature of the sphere ensures

that the deformity of the sphere has a relationship to the degree of tension

plac_ed 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 illness 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 i:iiodegrade or be absorbed. Alternatively, the spacer may be

25  removed endoscopica[iy via the mouth.

~ Throughout this document, uniess otherwise indicated fo 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 exira features are envisioned in relation ic the

30 present invention, They include:



The spacer may contain one or nore sensors able to transmt data on
the use of the systemor relating to the patient's health wrelessly
to a mcroprocessor. For exanple a m croprocessor at a nursing
control 15station Modifications and variations as woul d be apparent
to a skilled addressee are deened to _be withi.n the scope of the
present invention. 12 | Caim 1. Aldevice for ensuri ng an opening
of a gastrostony tube remains in place within a stomach conprising a
spacer not per fdedntantionfcaimbednodifiechior La®én vgleriadly SUF@E¥pacer is - _
adapted to allow the tube to be changed percutaneously. 2. The device

of claim1l wheregi h r S [ I akng #n
apertur e ¢ hr SugheREceU P e oy acieasiacbedh s b BT O 1

i ndependent | y dfie $hatispagere tecnbe is rado-traf8uceTthanddhve spacsf iscl ai m 2
wherein an individual coil of the spacer ‘.S | n .

configuration & OTOEa%%EB(?SQrBQ tn ?ﬁﬁﬁh}gtfia} g’é’ﬁfﬁﬁ%ﬁﬁ%&omﬁﬁg

devi cesof cl ai ghg peldeterthtsEbiaking @rXIRayare flexible. 5. The device
of claim4 wherein the spacer is a Shore A Hardness of at |east |ess

t han 100..156. The devi ce of an (%ne of cl ai EHZ .Lo '5 wher %n t he -
spacer furt htr TE8FpRFYCRARDE Mgt ANY SiFee REPVIHED IhE ﬁf&efﬁ?g Mg, 7.
The device of glqhd8 dutWhBLGH the 18mBBRGRI aFRBYdosRsalavaliol | ow sphere
with an aperture.fornmed through the sphere allowi ng a tube to pass
t hrough the aperture fornmed through the sgher]g. o

: s The spacer may be any shape although preferably with smooth

contours to minimize trauma to the stomach lining.

10 e The é'pacér can be used as an intussusceptum to lead a fine bore

feeding tube into the small intestines.

o The spacer may contain one or more sensors able to tz_fansmit 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.



208. The device of claim7 wherein the surface of the sphere has
perforations. 9. The device of any one of the preceding clains
wherein the spacer is made of pol yurethane. 10. The device of
any one of claims 1 to 8 wherein the spacer is nade of 25silicone.

13 11 . The device of any one of clains 1 to 8 wherein the spacer is

made of a bi odegradabl e naterial polyder that will absorb within a
time suitable for a stoma between the stonmach wall and the abdom nal
wall to mature. 512. The device of claim 1l wherein the spacer is
anchored to the tube prior to use. 13.The device of claim1 wherein

t he spacer; &g’ i ses a bi odegradabl e pol yner |ocked over the tube
such that two sections of the tube |oop through the spacer. 1014. The
device of any one of clainms 11 to 13 wherein the bi odegradab) e

pol yner is a%s&%@@pa/\icfﬁnwrmgt@ ePsiig fica gasfropiemy Wi enFingNaj m 14

wherein the bi I i . - :
ol yi acti do (e e a sidthacfEmbriich Sshocegnt BERhaR M uBlodto
gast rost ony t ulfe tbsaihesehyrtheSpaaeris wdapied ta afownibe fubsdmpei sing t he

steps of . changed 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 inan’
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 spacer is 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 p%eceding claims wherein the spacer is

made of polyurethane.

10. The device of any one of claims 1 to 8 wherein the spacer is made 6f

25 silicone.



a. placing a spacer over the tube; b. placing the tube with the
spacer endoscopically into the stomach; c. forcing a first end of the
tube through the stonmach and abdom nal wall at a first |ocation; and
20d. forcing a second end of the tube through the stonmach and

abdom nal wall at a second | ocation, whereby the spacer retains a
physical |ength of the tube having t e 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 wali 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 foop

through the spacer.

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

polymér is absorbed within 3 to 6 months.

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

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 stormach 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.



