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Conposition for producing a tenporary intestinal occlusion The present

I nvention relates to the field of nedical endoscopy and endo-surgery, and,
nore specifically, the field of enteroscopy and entero-surgery. For nany
years, endoscopy has been a well-established diagnostic procedure used in

human and vet g P r ocedure have
been under goi ngbc ndtlﬁ'ﬂﬁglf@@g‘\’/%'ggﬁ'ﬁg g%gg@oi‘&?&tﬁ&o 0 no only all ow
for the sinple illunmination or inagi ng of the interior of the body, for

exa usin tical. fibers, t are also e ed for performng
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111111£43ddidMAd 1d thd 1dddel bf *dit8roxB0pic surgical interventions in the intestines of

human beings and animals, complications often occur due to feces passing the locat-

ion which is to be examined and/or fo be treated surgically, in spite of previous-
administrations of laxatives, which does not only make the procedure more diffieult
and lengthier, but, in the case of surgical i'nterventions, e.g. for obtaining tissue
samples or removing tissue, also constitutes a risk of infection for the patient. Thus, it
would be desirable to make it possible to seal the intestine for the duration of entero-

scopic surgery.

in literature, the inventor only found WO 2008/103891, the main claim of which
generally covers the formation of a polymer plug "at a site in a mammal" by letting a
viscous polymer composition cure at body temperature, the only purpose of which
described in the rest of the application, however, consisting in the closure of arteries,
i.e. in hemostasis. The disclosure therein is based on reversely thermosensitive poly-

mers, i.e. on polymers which are water-soluble at room temperature, but precipitate
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111111112122211111112222111111222111111111  *eulrlnol * fromthe solution at
body tenperature. Exanples include pol oxaners, such as those narketed by
BASF under the trade nanme Pluronics(r). OQher literature references dealing
Wi th henpstasis using natural and synthetic polyners, in sone cases
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Bi omaterial s 25, 3983 (2005) (pol oxanmers); CN 1273860 (Pol oxamer 407); KR
2002/ 023441 (copolyners of Nisopropyl acrylamde); and US 5,894, 022
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undesirably disintegrates after a few minutes (referring to the poloxamers in Ray-

mond et al.).

For the purposes of the present invention, such materials which can be caused to
change their state due to a chénge in temperature are only suitable with reservations
because, in the lumen of the intestine, having been essentially emptied before surg-
ery, it would; contrary to the use in blood vessels, not be possible to warm the
viscous polymer solution sufficiently fast for a polymer piug to form before significant

proportions of the solution have flown past the site to be obstructed.

Against this background, the aim of the present invention consisted in providing a

suitable material for the formation of a temporary obstruction of the intestine.

DISCLOSURE OF THE INVENTION

Thus, on the one hand, the present invention relates to the use of a solidifiable com-
position for the formation of é temporary obstruction of the intestine of a mammal,
said cd'mposition being flowable and being solidified at a desired site within the

intestine to form a solid plug the structure of which is changed for a subsequent, at



" DI SCLOSURE OF THE | NVENTI ON Thus, on the one hand, the present invention

relates to the use of a solidifiable conposition for the formation of a
tenporary obstruction of the intestine of a mammal, said conposition being
fl owabl e and being solidified at a desired site within the intestine to
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. coagulation, polymerization, and cross-linking. In this way, it is, on the one hand,

possible to transport the composition to the desired site of application within the
intestine via a common endoscope and, on the other hand, its fast solidification at
this site to form a plug, which is able to efficiently prevent excrements from reaching

the respective site, can be guaranteed.



"Coagul ation" or "flocculation" herein refers to the precipitation of a
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" The "site of obstruction", as used herein, refers to the site at which the

intestine is to be tenporarily obstructed. Due to the flowability of the
conpositions of the invention, they sonetinmes have to be transported to a
position which is situated slightly above the later position of the
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t he congosition in the intestine - significantly depends on the site of
use, aSaMRdIMeeRls thtarmethgdesiied RY@ cheni cal conposition of the intestinal
secretions vary considerably in the individual intestinal sections (snal

i ntestine, colon) and subsections (duodenum jejunum ileum caecum col on,
rectun). Thus, the conposition of the invention has to be adapted to the
specific area of use with its respective chem cal environnent. The way in
whi ch the polynerization is perfornmed is not subject to any specific
limtations, so that, in general, anionic, cationic and radical

pol ymeri zati on, poly-condensati on, poégaddition, ri ng- openi ng

pol yneri zation, etc. may be applied.” it is desirable that the

polyneri zation rate is as high as possible, radical polynerization
constitutes, above all, the nmethod of choice and is preferred according to
the invention. The radical polynerization my be initiated thermally or
phot ochem cally, which, in both cases, may be induced by means of
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* position may, for exanple, be punped to the desired site via a conduit of
an endoscope and may then inmediately irradiated with light, e.g. infrared
radiation for thermal initiators or UV VIS radiation for the majority of
comon photoinitiators, via an optical fiber in another conduit of the
endosc n d y t < P T I
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Tenper at ure changes brought about by the treating physician may, for
exanpl e, be caused by irradiating the plug with infrared |ight; again,
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For cl eaving such chem cal bonds, the corrpositi-on of the invention
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Préferably, the solid plug formed by the conposition of the invention is

al so renoved via the anus, optionally after a previous, at |east partial,
destruction of its structure. If said at |east partial destruction of the
plug's structure involves a chem cal or biological degradation, an at |east
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Bel ow, the present invention wll I bed 1 n nore
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sect OUﬁdé\é FeQi Bgét %%eofttﬂetlrrt]t%s{mg occurrlng on the way to the anus, this embodi-

ment is not preferred, though.

Iatter

A mechanical destruction of the plug, followed by its disintegration is also possible;
the disintegration may occur spontaneously or may be initiated by the treating
physician and may be carried out more or less fast. A preférred example provides
that a plug formed due to its viscoelastic or thixotropic behavior is re-converted into
its flowable state by supplying mechanical energy in the form of shear stress to the
plug, i.e. by penetrating into it and performing a stirring motion, optionally exerting a
low pressure on the intestinal wall, which results in at least part of the plug material
flowing away from the obstruction site, thus removing the obstruction, the plug
material being subsequently gradually disintegrated by the intestinal secretion and
finally removed via the anus or resorbed by the intestinal mucosa. The at least partial

resorptibn constitutes a preferred variety in all cases in which the plug is removed.
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EXAMPLES As both the conponents as well as the characteristics of the
conpositions of the present invention are significantly influenced by the
way in which the polymer plug form ng the obstruction is formed as well as
by the way in which said plug is renoved, the exanples bel ow are grouped
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thoulgh' tﬁ?@fﬂi@&ﬁw%@n W&L@RbPP%i53P§t6§‘Elak Bt 'éagmﬂ%ﬁwef HiFrePidcmateriah t he
exanmp’ #hish 8b0bkarhBlel ihclGaedTRIrE urdIEhoiRIRAR 1OBR iibrdle drY ARLIQRATE
supplied to the site of the obstructidn in a sinple way via the conduits
of an terdpsratywe, Fevdime phoages kereire astellinrgeaneétshdakage, mbaniagahe revémse

options for transparting the respective conposition t he, Qbst ructi on
site, Pcheéﬁa?ng‘@fg@P& ?g?)zﬂlsoﬁ én‘i??fg%i "bﬁh%dﬂnaﬁ?tt senze °?5$’? éi?g'ﬁ‘moé‘; B eans
of a syHduphehesad prdeedsBt asdvitadly eatlto sidifidaPit ERENGEITOE B! didfte’ SiiehtiBg)
therefrom such interventions are hardly used in practice. As nentioned
above, beadpwéhin iheleg maerialhvent i on may contain any additional conponents,
the average artisan in the field of nedical chem stry being easily capable

of fornulating suitable fornulations the conponents of which are conpatible
Wi th edempetréitere ghdngdsibrougheradloue bl ahe thatingtssision mays dstersnpiecbed by
t hem A% DiCIfer,ené_ ways of form ,ng# an obstruction_of the intestine Al.
Sol i di FRY¥SA] By irs '?Wﬁ/%!tﬁra'&giw'it'bm Rred dont RgAHL MSINGEPRIRPHERININE SOUrGINd 2 -
Two- cogRoAsiial fi¥&sSSBvided in modern endoscopes may be used for this purpose, even

- though better results can be achieved when special optical fiber cables adapted to

the infrared range are used.

Even though a spontaneous swelling/shrinkage due to the conditions within the
intestine, for example due to the influence of feces reaching the plug, is not excluded,
these processes usually require the targeted supply of a reaction partner, i.e. a swell-
ing agent such as water or a solvent or a shrinking agent or "anti-swelling agent", i.e.
of an agent which makes a swollen polymer (e.g. a hydrogel) reduce its degree of
swelling and thus its volume. Salt solutions or other solutions or suspensions of ionic
solutes entering into the swollen polymer and saturating its secondary valences so
that they can no longer bind any water or solvent, which leads to a reduction of the
degree of swelling and causes the plug to shrink, may, for example, be used as

shrinking agents.

The structure of the plug may preferably be at least partially destroyed by swelling or
— if the composition of the invention has already been solidified by swelling in order to
form the plug — further swelling, so that the supply of a swelling agent or of an addit-
ional swelling agent is sufficient in order to bring about the desired structural change.
The additional swelling agent may be the same agent as the one used for the first

swelling process or another agent. The first swelling for solidifying the composition of
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" An ‘aqueous col |l oidal solution or suspension of a swellable polyner at a
concentration close to the gelling point, referred to as fornmulation A is
punped via a conduit of a conventional endoscope to the desired site of
obstruction. Via the sane or a second conduit of said endoscope, a

suf fi ci | @ f i on: d 1 j

ai spentSrySRRRE mal 16 Ciapie, Be GArTb Bt 85nE el Wfite WsBSElle bipe
punpi nthyx fesmedeplag ensetheated(dt heast waytidllyadestoyéd againebyhasidg anhequous
formul ations may be transported quickly to the target site in order to
prevenf“'l‘%sglt"ﬁéh@sﬁséﬁﬁﬂgév‘i INIRIGENYeYiER YPES2f t he respecti ve
formulation in the conduit and that, on the other hand, a quick m xi ng of
the two formul ati ons can be ensured in order to prevent significant amounts
of t he Thecstiucturatishdngenbifdughi agoaiay selling trhay olehitdeulbothdhe silig matxdatisl e 1:

The polyner itself serves as a,gelling.agent Tt} formul atigns A and B are
col | of OB PLIESSIFOTHHIE e ssplftionaidts inere.salteqing, %y Nehl MAXLE SaRvch,
opt i ongdd dasitiItE raSANIARYIdeatby tﬁ@@éd%iﬁﬁ%\%vélféhrg PR pIHadr thRiIEiy ?r?étbﬁé'lt e

serving, for exanple, to achieve a shift the tenperature at™ whicl
t r ansi DMadhbersoftenpe tgesuchoan iexteny|that theesludaiselsansnaried ol of thef ingestinef er r ed

i t nongafat, BY R eress 8 i R T e BB 30 S Bl BRI the PR P i ove
t he sohe®i dbsthuctias oftieinbstthesotduiriagon theyva) femayarss. TaeBleoVariatién
solutions. Alternatively or additionall % a surfactant such as a

non- i off¥tfefPEstiduiesaah miamrleqgof g sty agpeeinglinding aogpadinalignppbpy! ene

oxi de, : I pgﬁ} ; q%%qg iliity pronoters

havi ngpﬁ&gé@lﬁr&ﬁystﬁﬁa@@hgage furggleén y %a es agﬁ&ﬁ@”i%h gher
concentrations. If no such solubility pronoters are added, formulation A
may be ,an aquepus sol.uti at,_a concentration just bel ow the |.1'i ng point,
e.g. a%magﬂﬁﬁ’yora%‘g‘hﬁoﬁ@ t%tES!{mVS _,eﬁﬁﬁ_f)?g SV"(?MWI’ f?éHU@Uﬁ%g?er B®Y9aquous
sol uti afmabisd Bégﬁereagpwﬁﬁlgaaé%m 8D b@nQQﬁTaﬁfété@ vttt %ﬁa&wé@ﬁe@bove
the gelli'ng tenperature, said higher concentration depending on the

quant i radiatien.ahle chepositiongot the mvehtiohemayofor axaom@et sompdse ex anfyineer 100
m of a,0.,9 %formulatjon A and 10 m, of. a warm,15 % forpul atign B are

i mul « SisterYeBispphely St GRSt FoleRrisf AT pat whelt pdafed wlioh et <
connechhoidedirite Wavieterigth SWBRhAINduEe MMhé Ridsfred WtfuckiraNthinde @ the fugler to
ensure_that, in spite of possible cooling within the endoscope's conduit,

t he sollieiRHYMEE mav: dpfpexanplce alfisotentainea gdoteiniiatas ipducing pelynerizationng

or evenp? CiossrBRA FERARIRE kel M iseling - Subhe™d FBlebBele. ¢ e
| engt hchangéeffdaidv matdnial.alide tdiructxberrhanfe haay, ercoragplehaionerst ihhge

transported solution and the matgrkal of the conduit, a tenperature of 50
to 60 BCREAIRA ‘%o? AM%E) BRIGYS ARE dNUH ANISnBSiMeaNe AAYyBEr 86iWerKi @nef a

Prefer it i ! j , r <42 C: above
the gel Tioal SRR SRS R RIE By TG oY sucs BRI o2 ol "oy
t ake pthecpluguhéieciabnliiie/lattes tase isoan exampld of anstriuetyrhiuchamge broughtlaibodto
preven exces$.i vg angunt of t[}f so(l.uti on fromflow ng further downstream
The twY SofUPPBAECY P r@diatmrwn 8VGY'"Y- concentration above the gelling
concentration and a tenperature below the gelling tenperature, so that the
pol ymer immediately fornms a solid gel plug with a diameter of about 4 to 5
cm  whdiamativgly emadditierally teeswielling @ndeispdiatione tha suctare of the plug maywat er

or phyaisES' t9€9ia‘t:?elas?%lahﬁ?ly%t&%tiglie& %r%a(n bn%Hear%fcgpbgndsl;metrgljn? in order to
distinguish this definition from the above definition of physical structural changes, the
term "cleavable chemical bonds" mainly refers to covalent bonds, since, in the course
of swelling or shrinking; but also of coagulation processes, secondary bonds such as

coordinative bonds, e.g. hydrogen bonds, or ionic bonds are "cleaved".
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the gelling will be initiated by punping a solution of the pol yner at

centration which lies significantly above the gelling value, e.g.

tion, and at a tenperature above the gelling tenperature as the
ation A to the obstruction site and by supplying water at room

ab

Pt SaBin o] LAl ottt onBh R Bl 5

@b&tpr@eblomoagﬂﬁﬂe Eollymdrgtarm?berné aAnmak® Whortbrief® §@f|1tétrh |$ile
ar-agar, or a simlar, optiagnal Iy rmdlfled pol ypepti de or

P@ﬁagt WhichuoRRRErs BERITQ Re dekypeiized toyfIMY amelimaen Bawark yvhersiieut i . on

€8 éﬁ%ﬁﬁﬂegl gfff&tw P thelz%?lPﬁarBr“&BEQ%nﬁiﬂb' gl?%blllépﬁgn qaxl Qg.xée

ent e so I's |

sal SO that

t he polhgnsin indsgwidest seasd, gefess tcnafbmnnd Mmctdeanrmmpbugcalllix(aeataﬁ iBato 6 -

h d i bed ab
For twEb BB RaplecyBY A BIkisTab: Hadtona SonBRgs: baDIHBOT Y Gt PoReTTay
a! SO bepblyTRBERERIY b Mydisly§is!, MidHt- andl f&ﬁﬁer%t&@%@n%ntﬁ@”@&ﬁdé | 9RferERRPI €

Gel

| ing due to a spontaneous change in tenperature
from the group consisting of acetal, ketal, ester, ortho-ester, azo, ether and anhydride

bonds. Enzymatically cleavable bonds are also preferred, and bonds which can be
cleaved by digestive enzymes produced in the body and secreted in the intestine are
especially preferred, the type of the bond again depending on the intended site of the

surgery and thus of the obstruction.

For example, it is possible to generate an acid by irradiating one of the above
mentioned photo acid generators, which then causes the cleavage of acid-labile
bonds within the plug, thus constituting an example of a structural change brought
about by a combination of irradiation and the cleavage of chemical bonds. For
reasons of physiological harmlessness, any acid released by a photo acid generator
under the influence of irradiation or deliberately added, e.g. as a reagent (solution),
should not be too strong, which is why the labile (in this case: acid-labile) bonds
should already be cleavable in a slightly acidic medium. This analogously also holds
true when bases are used to cleave base-labile bonds, which also constitute

examples of hydrolysis-sensitive bonds.

For this reason, compounds with acid-‘or base-labile bonds which are even cleavable
in the presence of dilute acids or bases are especially preferred, such compounds
including carbonates, acetals, anhydrides, and ortho-esters. This way, one can
obtain a plug material which is cleavable by the the chymus or the feces at the
slightly acidic or slightly alkaline pH values thereof, which depend on the composition
of the food metabolized by the mammal and the location of the site of the surgery
within the intestine; consequently, the plug gradually disintegratés, at least partially,

even without external interf_erence. For example, the pH value varies between about
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" A solution of one of the above-nentioned pol ypeptides or pol ysaccharides at
a concentration above the gelling value is supplied into the intestine in a
heated state, i.e. at a tenperature which is sufficiently high, so that the
solution reaching the obstruction site has a tenperature slightly above the

gel 11 ng ARIBIRANY dtiodbAulEnd BUhREPS & ARk I8 (IO coldh® 1 BPRARE! RN op! S
and forms the obstruction. ternatively, however, Sol Uti ons or’ suspensi ons
of pol yakiesofntne indesiimedat ther intdrideld sitee of trean gbstraction haysiod conhrbled to tehe gel

state occurs in the case of tenperature changes in the reverse djirection,

i.e. tHEJAHePXRTEPY REPIBIFErREai® e maliepl & GHcPRRANGYY oaearird IpRitBIF are

KON BEARISY dibr!ePodriifin Pefibl PhipleBerfd tRfhdioyidH.f eady been mentioned at
d pol el ng t

t he begi nni ng, sal xamer s supplied in the formof cold
solutions, e.g. at a tenperature of about 15 C, and gel |l ed when bei ng
heated £ o the respectiyve gellin enperature, e.g. 20 C. However, it has to
be t ake ”i“?ﬁlﬂ“fsc?ﬂ‘ﬁ i[i%rl’tét‘%o}?Tﬂgﬁa&ﬂgﬁqr}?&'vﬁnaei‘n‘ﬂ%ﬁqcﬁgaﬁs"ﬁ%ﬂ 13 Q!@bzé’ pl ace
si gni f gfGUPd dreSaivrefdhi@ll Bfld pRoNBE T tR8RhdIDE: cRanddBF deBirSclicH bffHeon s
not preferred according to the inveéntion. Exanple 4:” Gelling due to

t ar get EHURREE jof dherimtuc sneddley &he Bempestioneeh the isventéat. ilorbaih oasps) theer s

i 11 SpaResREsaRr maRCeddlfE R ePed EVTTRCRYCR TR AT R Bardhs €% .

sol ut i endescapd.enperature of about 15 C may be punped to the obstruction
site and imediately irradiated with infrared light via the optical fiber
of the endoscope in order to cause sufficiently fast heating and thus the

i . . . o Llust : . "
by cont RaTEEnT Al of eSothBERB o thF ivErfen RRele, FPERGEInA 8, 15,
An abouoiay0b8 quppligeltatthe desiratiste va thesamid, dor sxdmpleoby pasnmlegdt, ivieed i n

| 1, which h pti [N b justed, b ddi ca thicker h '
e o Epel St L eRventBhg! SHyRRRaRFe RN ciie o 635 Whsre dbis sPHfedieaRol . t o
such as¥b§Gae wytimarrdérttoifé_nﬁtédidr r;])iug;stTrfds(?_Yh%.hh'geth_%t cARPYsitiGIRE LA Hvent S

punped to the obstruction site. The conposition is preferably pre-heated to
body t éfpacatraumatitbe dntesting walt isowgeiradiintosderhte ashieee tyeobstoustimi of Due

i scos s TRERHS ! of Stdliobed ok Fi<ShPE Bk e sl L RS HEVERRe e 1 1 ng
t hr eshedidingdlly invaged svdyo(depemdinteonltHg - definition applied) and in a way which is

very well tolerable for the patient undergoing treatment.

Preferably, thé solid plug formed by the composition of the invention is also removed -
via the anus, optionally after a previous, at least partial, destruction of its structure.. If
said at least partial destruction of the plug's structure involves a chemical or bio-
logical degradation, an at least partial resorption via the intestinal wall of the patient

may also take place, alternatively or additionally to the removal via the anus.

In addition to the components required for forming the plug, the composition of the
“invention may contain any further components as long as they do not make an
application in the intestines of mammals impossible and do not interfere with the
effect of the invention. Examples to be explicitly specified herein include viscosity
modifiers such as thickeners or flowing agents, solubilizers or solubility promoters,

e.g. surfactants and emulsifiers, gelling agents, foam stabilizers, and adhesives. The
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Exanple 6: Gelling to due viscoelasticity or thixotropy In this case, a
col | oi dal sol ution, suspension, or dispersion of a natural or synthetic
pol ymer which is well tolerated by the body and shows a viscoel astic or

t hi xotropi ¢ behavior is used. The fornmul ation preferably contains one or
nore s u e I d e.g.
L s A A Bl B Sl 3Bk oo B YRR 008

deri vaintgsthal &Iallsfthmoimeentekamlpmsmtehaély st"bkylﬁamféle;b@wnewﬁfegf)’bé 8sed,
supplied, the formulation is not flowable, but _F edthroughthe

endosc 85k tae @hoyarpenliriedatragaganta angnkaraya gy hesy %@Mﬂq gerelxgdixedonal | y
or al tﬁ{‘?%%ym oshtléf, ff rﬁ%lbﬂﬂl xo? ugoigtfahﬂe@ s%?eﬁ)f 3k, ?é%?h‘tn bf Qlelfin

(further oglcal I ¢ agent practice, a sotf'ution,
suspenst mmay be nhnoslpiendsnnoa wéy aushlthabtrceyppénymate nn q&issfbme polyamérizatiehi ed by

stirrin ed t hrough dU|t of the endosco the ohstruction

St e arShdBhs DTS chie “Hith demige ey sePreRaNT Bo o hly Mo MTER7ONE 1<o8E
rovid fangl rge | I

Dol SOURAS gl Al 190 BoGind el fehohbpBRinfird Brrh @@eﬁéﬁéﬁ@?sbm%pﬁ ed

any | ofayer cepalymees With mtnempabwnquzaﬁde;@ogtnqr@nts efsthemdnmoﬁlta)nsol id gel

obstructing the intestinal lunmen. A2. Solidification of the conposition by
means of pol ynerization Exanples 7 to 10 - One-conponent systens In these

cases, TheRitiehes izwhbm BRNENBPbEIAON of tihdtchyiBAtis & bleSadmmmérédOaﬁeh@ot
obstructlon site as a fornmulation and is solidified bg% ynmeri zation to
aptm

f or m aS4RBIPFUtROY Particuan limiatians and maYy PRepetzen domes alm lowevert akes
pl ace h?h?éats%be'caﬁ e Y th@eqtﬁttésgéﬁ%ia%r%gles bﬁ&ttshaépénéésé@c ﬂ'lté%ﬂ}‘oﬁgttth e

during e corrp03| ron's anspor hroug as’|

conpos patienmts valimmbraally bevibhean patieggsneral , it has to be stated again for all
pol yneri zati on exanples - including both one- and two-conponent systens -
that the polynmer formed by polynerization should be swellable with an

opti OnBﬁ|EF@@§@MPf@NQﬂi THE PRAWKWaser fromintestinal secretions or with
both. Exanple 7: ynmerization at roomtenperature
Figures 1 through 3 are photographs of a model experiment of the embodiment of the

invention in a porcine natural gut.

Below, the present invention will be described in more detail by means of non-limiting
example cases and actual model experiments with porcine gut sections with refer-

ence to the figures.

EXAMPLES

As both the components as well as the characteristics of the compositions of the
present invention are significantly influenced by the way in which the polymer plug
forming the obstruction is formed as well as by the way in which said plug is
removed, the examples below are grouped according to these procedural aspects.
Examples 1 to 13 describe different types of solidification for forming a plﬁg, while the
subsequent examples 14 to 28 illustrate the removal of the obstruction; in practice,
any combination of methods of forming and removing a plug are possible, even
though this might not be explicitly stated for each and every case in the examples

below. In all examples, the compositions of the invention are supplied to the site of
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" A polynerizable fornmulation is fornmed by m xing a suitable nononmer or

prepolymer with an initiator being already reactive at roomtenperature
and, optionally, a solvent, preferably water. In this case, suitable
initiators include mainly redox initiators of free-radical polynerizations,

et oxi 15 PHSHETRIL RS rBe. BT B oIS AL SO RoPe, evanitopugh
wat er - kzisttHedrefiaally! thergaaé bt options Zat transpdrtidd the Fespechod Yeapaionde

derivatives such as nodified cellulose, the use of, for exanple, a

ceri uniq the eRstiudtion siter farixamplayia separats WesiGonduits o5 for 6xamele. &y t he
reduct | . Wolpl® Cat L QI I ALt ALQr : - used,
but ar e oL pEAE e theph Aol Bh 39 te WD G40 stk Thar i,

pol ynesuaatntenventioihareploarghenserhinl gragticeaner s and prepol yners are not
subject to any limtations. Preferably, water-soluble, physiologically safe
conpounds which react to becone polyners swellable wwth water, nore

pr ef er Aslmentimrgubaipalse, wiohpastitior sewfi thedowdr terbmaydontain cangssduitienal ycom-
conpounds, th ol ymers of which e degraded .into conpoynds jch can
o't s BpRentsahehdteAan eetan 1B T of Tedichl Shamis, Pao Sasliarapler gt v
aci ds, fAUMirdCsdtanms forimlilhticHd the compPonéits! AGHiEh aFé Sonfdtibl wﬁﬁ'ei% ho!
tartaric acid, are selected. When polynerized, these conpounds yie (?

der i vapthes@ngdithpstaleiabie failtbe intestindl omycasadmntadted ibyithemnce of an acid or a
base and/or of esterases, is cleavable into polyvinyl alcohol (PVAL) and

t he corresponding acid. |If asparaginic acid or citric or tartaric acid or
si mi | ap) Duffereat Waxy bf forathdanabetrusish of Rl inteditineor trivinyl esters may -
on therr own or 1 n addition to nonovinyl esters - be used to serve as

cr oss- Alnkelidification efthe coprnagition by asllingieeaguiagioner nononers control s t he
degree of cross-linking and thus the swellability of the polyner. As, due
to the reasons nentioned above, it is usually not desired for the pol yner
t o sweEkampiesrtiahd 2 h@warosmbonént dyeteness- 1 i nker preferably is not higher
t han ahout 10 rml-‘é{(?, [m,re referably not hi (ﬂher than 5 nol -/0. Wen

pr epol {ReAISOUs Glllpa seiubian Y SusPenRICAJi 3 swelieblenrpiyher gt & spngentrat-

t ol er apj ¢ ; Edti t j : j icon.
Pref or o oy e GO Rl Iforod b B2 Morrhehn 10 1S Pulrted, Gazpeaiflt o
e.g. of guivgndipnalc bedosqupley fmdhdatasires, sikandft dlestiudtion. dba theesarheeardy been
menti oned apove, .especial |y vinyl oxycar bonyl ox erjvatives of gelatin,
hyal ur SRTAGEFHUILD ﬁ'?f@&&éﬁ@‘?%@. S%@P'@Bﬁ?ﬁ"“ﬁﬁ%&v?rﬂﬂwﬁ? gqrgnula@qrbg ?hose
of freg gdling adét.is @ispdided 36 WP Sahie ifeirPiheRRlesiRE. ThaRieBsiiY #sthky be
cleaved 1 nto PVAL and the correspondi ng natural polyner upon ]

decar bBMYIPHIG Biessuie arg/selasted inha weyl thabranzthel ome dandhihel wa famelatissisng

ff i . al . i h i xed
e 0 R ST S BESEh B PR e 7
f or mul it ihentehefepatre oitha gesgectiné Sorndatiare irs EHEPEOrFd UHOMEHI tHat0bn e aBiskrng

smal | anounts of stabilizers. Neverthel ess, the supplélto the site of
[

obst r uB8Pon?a Hick Mixipgeoh the: éwa Sofmulatigas ek be| @nsure@ in ider te argventel y

hi gh pLess j .l - ' ent. cl oggi ng

of "t e BETEEE ARG, (M Mo BalldEdro It Snel Rl 17 b BaBHe,

pol yneri zation reaction is accel erated and proceeds quickly until
ubsequently swells with water in

conpl etd on. , The_pol ri zation product
or dor  EsBMalart FEe BN d5PU BRI FIRsTBREOTL | on. Exampl e B Thermal Iy
i ni ti aTRd feR/hYBB6AS A AAA B are colloidal solutions of agar-agar, gelatin, carrageen or

the like, which, optionally, have been chemically modified, said optional modification

serving, for example, to achieve a shift of the temperature at which the transition from
the gel to the sol states takes place, hereinafter referred to the "gelling temperature”,

said temperature normally amounting to 35 °C in the case of gelatin and to 45 °C in
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* A conposition simlar to the one described in exanple 7, i.e. using, for

exanpl e, vinyl ester or vinyl carbonate derivatives as nononers or
prepol yners, however in conmbination with a thermal polynerization initiator
such as an organi c peroxide, e.g. dibenzoyl peroxide or di-tert-butyl

P rroai i 50 U, B64-AGA AN IPbroVaS R SRIEGIG s obBrveSe s R BRI 1 &
secondalready bt fofmédef aridashutipns. iMtemdtiveli oruadditiesalyl ¥ surfadtdri®uch as

fornmulation's exit fromthe first conduit, in order to initiate the
pol yne?i'ﬁfioﬁﬁgﬁﬁpo?tﬁfaéﬁt%j'ﬁi eig #neorabyuat sf sthyiene eYRB A PORYISAOKiIdR N

furthe I LAVO] [ | aLd f e
| nt est Phal O SERsble et Wy b bR Rbihcitts A fE Seting”
Phot optiieygelling anlyoiakés ptareadiHigher cincehtaatidres.t hose described in the two
previ ous exanples is produced using a photoinitiator and optionally an
additional sensitizer or co-initiator. At the obstruction site, the

for mul gt P8 @8bINbIR hramRste ' ' iof | feblis!d of

sui tabl e vval\J/eI engt hlﬁflr)l t he ﬁv?@%aégﬁggﬁgggg'ﬂ@ ﬁgyfjgﬁgﬁ%ydyggggrége Fogy '
convengt ars@ncphibaiidmjust selomstherpelling eairitng gpbysaximally apeiut Ora % salutiake care
to avoj g.irsadi ati of _the surrounding intestinal nmucosa .in. order to

or even ik oRApRNGETE Toay B8, SR AQBIS utal 8F 2, PBhaTEPBSeM AN WhivthBne
such apedtddy &y axtendparafuny| abloviehgiey belling epfpunatiee,( sxial highée casicdmrArn (1)
1173 from G ba), which enables verg/ high reaction rates, is used as_the

i ni ti afiePenrgdingi ¢ dbeateantiptive @nghtheoMmigingatatioe aftthe tuonsemproentsnd™ 840 nm
The ex vel C i bkt i ich
prefer ggévwfelgls@gﬁ %gﬁ@g%gfﬂﬁu%ﬁgnf%ﬁﬁ/on{%frgfog%a%{/ﬁhﬁé z{plrfﬁy)?ﬂﬂ&eonoynwat er
and anarg giamiltangolusiyduppliet tashevabetriaticrobits. "WV amat as/@eyicial thiseddrarect-
Wthin a fefxéyﬁseconds, the majority of the polynerizable groups are reacted,

11 | pol Y1 '
and a SibI'FERs HOPYREIPETBIURE MIEhES stddrieatly BIQihin erdshiaenedre thekdRpirite1o:
Pol ymep; ki j b | i in
Coe o FPALED LOSE0 LANT 1 GrA0sRAS LRSI Re bR RaES, Sigdiae |1
pol yneaboeel the gelimgolestiparaturewtssnt beinghdistibangeddgframethe eralosicape timte ther ned
pol yrmer_.tq. f oam and. t hu o conpletely obstruct .the intestinal Iynmen. If an
D0 ComEAline FunaBel S8% IE ARVl BPin SRENG Mt cppaat OgRgrdiad 9 as
the fogd Newaartthe a8AGArof IRB fRiw MREE dMNIEEERtRE oP hEBOEXERINYcCOEWRICR
functi onal groql;{)ﬂs rel easi ng a gas in the course of the polyneérization, e.g.

car bonfeeanspyitad seletiormasd the atatialnef thexonbeil. aéeapemiyieanfll) td 60 “Exanpl e

under i nf. , Ver LS bl to. forma foam
addi 11 8na1% S0t FLERoPInad B saifl SRy 28 SRURRE  BBrBI 7 1o B e
i ncr easelytifes slighbly| fot ¥xamplebast 5 cCt wbobe the galihy 1Wehpkadtte Fxthedsst ofncl ude
fatty acid al kano| ani des or et hoxyl at ed pol ysil oxanes. Exanmples 11 to 13 -
Two- coftis6Rarge. spdhaithe cooling may take place sufficiently fast in order to form the plug

and in order to prevent excessive amounts of the solution from flowing further down-

stream.

The two solutions yield a mixture at a concentration above the gelling concentration
and a temperature below the gelling temperature, so that the polymer immediately
forms a solid gel plug with a diameter of about 4 to 5 cm, which plugs the intestine at

the respective site.

Alternatively, water or physiological saline may be used as formulation B. In this

case, the gelling will be initiated by pumping a solution of the polymer at a
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* Conpositions of the present invention which are curable by polynerization
may al so be two-conponent systens consisting of two fornmul ations, A and B,
t he second conponent preferably containing the polynerization initiator,
al t hough t-he polynerization initiator does not have to be (the only

yrer i 2ati on i s not ha only -
o 1 hotp ey TatoP IEn s S CERR bR B P R valo B0,28 O Rpth R |G

agent s at antenpreratore abové ke getiingnerpevatups @sahy femsulation Yner ihzadthsiruct-
inhibitors, for dSéOpBi n%, t he POl nmerization, LFr otective solutions for the

i nt est [¥aPGAND RHSHRRYEG Wotar i rRBIm iaeReaiure 0 & &t lover dempREAtHIa & 9 Thr ee
prefer epboeN nE A L | gy, i fat es.
Bampl (01D g dE e Ry L 2 R, 802, Simperatdfe BRI T defRe. .
a pol ytempersblire. conposi tion, such as the one described in exanple 7, i.e.
containing an initiator reactive at roomtenperature, e.g. the redox
initiator Fe2+/ H202, is used in the formof a two-conponent system

f or mul &xiafip/d3 2€ ARtIAORLIGe i@ agBht | at or di ssol ved in a m ni hum anount of
solvent, preferably water, and formulation A containing all the other
conponERtyulation e iscampbett § §n% salutiorspheelatinyggarsagateacaisiraian aptisealiyl es 1
and 2, . J i - el.y. i uiLt s .of the
endoscBseies BRYBEEIE ok PORs Al MRS, SERRLEk el AR daeED ¢ ne
pol y- Bnierd gelutiom of Exeparatd dalliig@gaitesechims RaniratkyissAite. WpbfmMixingotheer wi se
identical, the advantage consists 1n the effective tﬂr evention of

pol ymefW9 sempengnisithe sAbinalithe polmen isioxrrred byt theoiadl, sedbat the poly-
initia ] ki i nhibition of the conposition
by neaﬁ?r;‘ogggl(ﬁ?ﬁgﬁg eﬁnﬁ?ﬁ@%é?%%ﬁ%@%@gnti on al so enconpasses cases
where both fornulations contain a certain anmount of the sane initiator or

of two diff ret,[ i,ni gj ators, for ex le, of a redox initiator and a

phot o- E@mﬂiﬁ%i—%ea 10 Bz %&@%MM@@E@ conponent contains a swel | ing agent
A pol yuRirigZ 8fthifarcRERASHIsRN a8 thbbarddseribBe é’&ﬁ/edﬁ)"‘rCMob@éirannQPﬂf‘g}l)étgn%’ . e.
cont ai ni ng}oa photoinitiator such as 2-hydroxy-2-nethyl -1-phenyl -1-propanon,
but al 88desrThacleging! £ffiectsi Meninvaniion @Ry alsebgeimplemesntast sbthe form of are of
wat er/ 0 r f i ssolving all conponents, is punped to the

obstru {r%genh%\s%@%é; "%oesqtfoi]'rrul ation A and pol yneri zed there using W

radi ation. At the sane tine or with a delay of a few seconds, e.g. 2 or 3

seconds, pure water or a mxture of water/solvent, e.g. also water/glycol

et her , Ex@mplrde@ellgtdue iona sporiansaus changs in leaAesaiwi®at i on B i n order to
. AL ol g . q
guar ank\egolatug'r'%L?ﬁ%gﬁgr&%p‘ﬂg)gb{eﬂﬂem%ﬁegegggé% Diides & @ﬁ%é%ﬁaﬁ;e?a& %Oggrgon

formul atron hr oug e con € endoscope or
t hr oughenthaticraabowtidugeliiag vahe swupplietiioo thAehefestive id arhexxadetate) fe.t he

endoscope .does not haye thr .usabl e conduits. The, advant age of such a
syst enPLoremopeatite WRIS isuTigianthy Nghy 89 i thealdionoreachings beraNsiichn A

occur sighv sife hast £hempartlfe sishtiRs60R 15X @8h§ @mperature. In the course of

cooling down, the composition gels and forms the obstruction.

Alternatively, however, solutions or suspénsions of polymers may be used, for which
the change from the sol state to the gel state occurs in the case of temperature
changes in the reverse direction, i.e. they gel when they are heated. Examples
include poloxamers which are known according to the state of the art and have
already been mentioned at the beginning, said poloxamers being supplied in the form
of cold solutions, e.g. at a temperature of about 15 °C, and gelled when being heated

to the respective gelling temperature, e.g. 20 °C. However, it -hés to be taken into
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Exanpl e 13: The second conponent contains a protective agent A

pol yneri zabl e formul ati on as descri bed in any one of the exanples 7 to 11
is punped to the obstruction site where it is polynerized. Before that,
however, the area of the intestinal nucosa around the obstruction site,

€.g. 5S¢ {;H?&Qr |'6’n.'tﬂa{ p@lhﬂ alnddr $e2bA %%Jsu iy Wésoﬂa %fgqﬁﬁ%nﬁls)fowérsth%ﬂat ed

wth a ect ve agent cosa agal nst
cont acgellmgmrtdleecpbhr@g,rmttbat ﬁ{ils amnhtm@asmmt paefgzrredd!cabﬁdhmg toAthei ihvemtidn.y, t he
protective agent may act as an adhesive in order to inprove the plug's
adherence to the intestinal wall. Illustrative exanples again include the

guns MERLEIEY: BAHY GHCR BRgdibadreanyh and karaya, but also different
ot her sol uti ons, sﬁ@penm ons and ge% which are well tolerated by the

nmucosa, he. @OV@f-dwrl@Bdrprogleylmm cogeectmmdwﬁh tp@iympnsegeihrag)hrythmtasealof an
olymers. Such ous t.he muc carried out in

(F:)on%:l)l n et ﬂerﬁﬂﬁra&frﬁemag P@?? t@'nﬁﬁoqq%ﬁtr'ﬂn%i%elaﬂ Ogﬁgﬁtslo(l}f\t'on@e'%w

di f f er . A@imattiones iAfexapipiNG $dI6tidH Hga%ﬁ'@%rélgl@bﬁéb@uﬁ o °thRay be

endoscopi c intervention will be described, all possible conbinati ons of the

f ol | owPHEPEdaiPpinesoksIrugdien site and imeasiatelygiaseiaied vt infresed dight vieetieabov e
o SERIB, o s EnSea ey M E56 oL AR osi Rl PO v

removi n Rhani cal "t enbv

Exanpl gellihg cirtte Kolutidec Manis eahmies dlabirakts the folmatidivaf aTdilagﬂ)yed@ﬁ‘@in%a
|Ilustraltkﬁ the rrere det achnent of the polynmer plug fromthe intestinal
mucosadelipg @pdiifa ?ﬁ'ﬁ@equent ultimate removal fromthe intestine may
principally be carried out in any suitable way.

Example 5: Gelling due to dehydrétion

An about 0.9 % gelatin solution or a similar solution, as described in example 1,
which has optionally been adjusted, by adding a thickener such as a cellulose ether,
e.g. hydroxyethyl cellulose, or polyvinyl alcohol, to such a viscosity that it is still just
flowable at body temperature, is pumped' to the obstruction site. The composition is
preferably pre-heated to body temperature before being introduced into the endo-
scope's conduit. Due to the resorption of water from the composition in the intestine,
its viscosity is further increased until its concentration exceeds the gelling threshold

and it gels to form the plug.

Example 6: Gelling to due viscoelasticity or thixotropy

In this case, a colloidal solution, suspension, or dispersion of a natural or synthetic
polymer which is well tolerated by the body and shows a viscoelastic br thixotropic
behavior is used. The formulation preferably contains one or more suitable polymers,
such as polyethyléne glycols, polysaccharides, e.g. alginate, dextran, or cellulose
ethers, e.g. carboxymethylcellulose derivatiVes, at such concentrations that, if no
external energy is supplied, the formulation is not flowable, but may be pumped
through the endoscope's conduit when a small amount of energy is supplied. Addit-
ionally or alternatively, the formulation may contain a certain amount of a (further)

physiologically safe thixotropic agent.
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Exampl e 14: Pulling bff the plug A plug which is sufficiently stable, for
exanpl e a viscous gel obtained by swelling or polymerization of gelatin or
nodi fied gelatin or a polyner foamrendered elastic using a foam
stabilizer, is pulled away fromthe obstruction site in the aboral

di rect g [ d t. the
ol ug. ni PttdieB 2 BelilchP sSperiion o e RUh.Bl o' LRpER OGHR in BB aces

i n whi ttdjuéﬂmj oy stirrinet & pairipedhtasodatea conhalit &F fiss ehiloddoprdtovhkloldruadhesi ve
coating and the plug material does not adhere to the nucosa to a sufficient

ext ent QR B3Rt %&hdaa%@%w@ea%afl%gatem@t dopJeguting shemp alless evides

i nt est o] Wi ng
excr omsat SRt EREFdVER b, Aalianan Mo bl hetpRak Bn A dstiared Vi
connecfroonthe thnduit, Ithesénepgy iis abt lsapgltq:d anm)ongétaarmhﬂweﬁﬁyrn}%nmidgpqmgm of
shear stress n each of  t referr cases i ch the plug has been

for rreds‘alfdﬁﬁ?ﬁa oofﬁémr%ﬁ?lfq)ﬂglsq sbrugtieg {he |“lt"s5t\9‘@LE’(5‘é€?rhst ic or thixotropic
behavior, the treating physician introduces the endoscope, preferably an
adequat e projection thereof, into the plug and carries out a stirring
moveneAl, Seolidifieation of @gmmnmm,gjﬁm@mlhm&e intestinal wall, in
order to create a sheari ng effect for renoving the plug. Due to the shear
stress thus applied, the viscoelastic/thixotropic plug material changes
back i Ekamiples 7 kowab! ©nsicdinthaHitht saétehfast partially, flows away fromthe
obstructlon site, which renoves the obstruction. The flow ng-off may be
suppor tredhese méeﬁhﬁsp@iymrzﬁbt%ppmm@t@m of, tee rigpemtip sy wsmredyite Hhehe
endosc | t e as in
exanpl ST HG o™ TolRINGH andCR.SolBiedl 6 soBneieuh et

di ssol plse@ danndalloq:ﬁsetsndhé potymatrrzlwdn élésebﬂall:}r enIIyStekes Iblscee asipl, 6.« atsthiet ut es
a conbi Qattlon of. a nmechani cal and a E si cal renoval of the obstruction.

Exanpl 88stigction site. By dhmay alleagysigt e (dUHRIhe tapapasitipn's transport through

the conduit, as long as the composition remains flowable. In general, it has to be stat-

ed again for all polymerization examples — including both one- and two-component
systems — that the polymer formed by polymerization should be swellable with an

optionally present solvent or with water from intestinal secretions or with both.

Example 7: Polymerization at room temperature

A polymerizable formulation is formed by mixing a suitable monomer or prepolymer
with an initiator being already reactive at room temperature and, optionally, a solvent,
preferably water. In this case, suitable initiators include mainly redox initiators of free-
radical polymerizations, e.g. the systems Fe?'/H,0,, peroxysulfate/metabisulfate,
perdxi_de/thiosulfate, or peroxysulfate/thiosulfate, all of which are water-soluble. For
the graft polymerization of different polysaccharide derivatives such as modified
cellulose, the use of, for example, a cerium(lV) salt is sufficient, as the polysacchar-
ide itself serves as the reductive redox partner. Anionic and cationic initiators may
also be used, but are not preferred due to the slow reaction rate of ionic polymerizat-

ions.
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Contrary to the above exanples 14 and 15, in which the structural integrity
of the plug is conpletely destroyed by nechani cal neans or is not destroyed
at all, the follow ng exanpl es describe enbodiments in which the plug's

structure is partially destroyed by nechani cal neans. Exanple 16: Piercing

th I i ' [ ' I ' f f. plastic
or 2 g ragishegbic thofBRfete, dhd Brepbibent o B8 bRl o8 af LBRRBHE" ) °.,
a pol ypepferatsy o waper-sclalsieh phiysieldiisilly ssfedesrapbbrds alinye redetmagibegofnee
obstructjon by piercing the plug with a pin or a simlar projection at the

end of PPYEYRGDERIANE Waths watere inagre preferadbr qampeunsire Witheetdyienia derble and

to ena CHRARRLEC r ' S} ' b&@ l. t he
obstru?’? lﬁgﬁé’n%terl I%C{agygraﬁuéaq’ﬁf ’ g@gﬁ%qdverﬁgghg%ﬁgzcﬁfb% % (%’l e ﬁg?‘té iAo
enzynatcoogioupds evhich ges thedresBrizathbe nlitiente ém theg inigstinee spthigsl \n'nyldawersmhglr e

I terial_which, ¢ ared to, exanple 14, is structuyrall ess stabl e,
gu!to, Ulgloggat ynécé?%nﬂhgol%‘?'g%r iy raé’édfbleegrr'})‘?ﬁ?ﬁt@ ?ﬂ?e%{"i’%@?'ga%t NCre%eiher es
very siron@acté® Witer MoRmhérald, akbe ddthpStiPhRid | dbrivBfvEa st Sc?lk/l\ﬂnglﬁel or
a foam after Rrew ous application of an adhesive, gripping the plug Wwth a
sui t ablacohebwhighunindar the influereriobab @sichayadlase drskor ofoestamsebuls deang Itor n
up. Thi f - al t he obst tion, a.nore or |ess
b!og para ? Ietnﬁchgtc))wgﬁ Ffzoth@\ZéLI §Hﬂ’ée ?ﬂ{%&@%ﬁﬁpg \ﬁglf{- Lfﬁﬂ_%PWPI”'%@B@eQ{uent |y
be chegitabl jartierr asiedr 6Rnitar pdilgesbedlic dorR Becusdd, tI@IFHI-'ﬂﬁtﬁkﬂn%ﬂ&t@r‘s‘Jg I'n
a simlar way as in exanple 15, but especially in cases in which a nore
vi scoufanhd/By theiraewp ©r igjasidiiane i menguigvhasisre —pheigsaattersesye s aiesst, t he

Pl ug e #RS LAt bESddh mbhb! B8y Heotht BoRomeRd BEhrds e §bdidsAts GyiLl nY
[ﬁg en I%g% p commonfy e

tool nmounted to t oscope. ern endoscopes are qui pped with

such t tinking affee thusntheabwekatilitgrofpthef polgey. Asr duedoaht rersomamseritfoned

‘ enzyn'a% gvg,eiggsagg&allll())/nﬁot desired for the polymer to swell too much, the amount of the
cross-linker preferably is not higher than about 10 mol-%, more preferably not higher

than 5 mol-%.

When prepolymers are used instead of or in addition to monomers, their toierability
and degradability also have to be taken into consideration. Preferred examples
include modified representatives of natural polymers, e.g. of polypeptides, poly-
saccharides, and the like, as have already been mentioned above, especially vinyl-
oxycarbonyloxy derivatives of gelatin, hyaluronic acid, or glycogen, i.e. carbonic
monovinyl esters — e.g. those of free OH-, NH-, or NH,- groups in the prepolymer — |
which may easily be cleaved into PVAL and the corresponding natural polymer upon

decarboxylation.

In any case, the polymerization of the initiator being effective at room temperature
already sets in when the components are mixed but may be suppressed to a small
extent, for example, by cooling the formulation before pumping it into the endo-
scope's conduit or by adding small amou.nts of stabilizers. Nevertheless, the supply
to the site of obstruction has to take place as fast as possible, i.e. under_relatively

high pressure and thus with a high flow rate, in order to prevent clogging of the
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B2. Physical renoval of the obstruction Exanples 19 and 20- Renoving the
plug by tenperature increase In a simlar way as in the exanples 4 and 8
concerning the formation of the plug, the renoval of the plug may al so be
carried out using irradiation with infrared |light and the thus caused

heat i ng,0f,f r}fsi ﬂ%&%rhﬁésn ¥ A Rhfmdd wnlﬁ%‘é’ rﬂ‘?e Bk)w?né’rﬂa@igg rggctzocﬂ s9el

transitron A a conposition S|m one described’in
exanpl ecdelerated aaldg?xbceécciiﬁlqnwri]dy ahtil pednypretiors. U'CHile @blljm@ﬂzeﬁ@arprloldecﬂﬁﬁﬁ-ed by
irradiation with jnfrare ight to a tenperature above the gellin

t enper seaventisye it matergn psdes t%tﬁrreﬁ"Eeawsrqpae%?ntangdaemveﬁﬂ% t he

mat eri al and thus to the renoval of the obstruction. The ultimte renoval
fromthe intestine nay again be carried out by naturally discharging the
mat er i &xaople Br ?é'hermaﬂyyinitlla;ed pelysezization ¢ degradati on. Exanple 20: Renoving

th I by th | sh t ol at onfroma
thgrﬁnz‘g@dﬁﬂg' rma E(‘S(E%Ir’Eh a%éggc'ﬁ'g?cﬁml\?’?gﬁﬁ’ﬁ yl'z?cf*%'l”gnhzfeexlé‘ﬁ?)oﬁoﬁmlyners
ther eobsies beaiml éé/rbbhél%d'd%hk@ﬁ/é&ﬂ R mYih&d bf gds}*ego W&, GrmrsRer tiRe
hydrogel to contract, |iberating water, and to shrink considerably, for

exarrpl eompirztionovitp asthefmal polgmegzation \niiatee sugth s @ar erganichpernxidsy, iead. may
renE\Bee%zbgl V\@?r?%tdgrc?rl di‘8m: bLﬂ?I 6&8&%& Br %ﬂtazeong&ﬂBowﬁ& Cht %Vabﬂagtpuc% for the

mat eri al
site, the composition is immediately irradiated with infrared light via an optic fiber

situated in a second conduit of the endoscope, ideally simultaneously with the
formulation's exit from the first conduit, in order to initiate the polymerization before
significant amounts of the composition have flown further downstream. Care has to
be taken to avoid an irradiation of the intestinal mucosa in order to prevent it from

being burned.

Example 9: Photopolymerization

A composition similar to those described in the two previous examples is produced '
using a photoinitiator and optionally an additional sensitizer or co-initiator. At the
obstruction site, the formulation again is immediately irradiated, in this case with light
of suitable wavelength in the UV/VIS-range as this is usually absorbed by convent-
ional photoinitiators. The treating physician again has to take care to avoid irradiation

of the surrounding intestinal mucosa in order to prevent any irritations.

llustratively, a simple hydroxy alkyl phenone such as 2-hydroxy-2-methyl-1-phenyl-1-
propanone (available as Darocur® 1173 from Ciba), which enables very high reaction
rates, is used as the initiator and irradiated with light of a wavelength between 200
and 340 nm. The exact wavelength depends on the concentration of the initiator,
which preferably lies between 0.001 % and 0.1 %, preferably in a mixture of water
and an organic solvent such as water/alcohol or water/glycol (ether). Within a few
seconds, the majority of the polymerizable groups are reacted, and a swolien poly-

mer forming the desired plug is obtained.
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" Exanples 21 to 23 - Renoving the plug by swelling or dissolution As has
al ready been expl ai ned above, the structure of gels may be significantly
changed by the addition of additional swelling agents, electrolyte
solutions, or solvents. Exanple 21: Further swelling Via an endosc?pe
condui I, t4h0 : several tines the original plug
vo|une?”Fgﬂﬂ%QQngﬁéwﬁaﬁg@S”?ﬁ@%ﬁﬁ??@ég nore, e.g. 200 to 300 m, is punped
to a plugompositiohi sgctofasathe whiesi dedoribedein #id exaybleget te g haaditigsalst i n,
agar-agar, aor other polypeptides or polysacchari des, ek%. t hose descri bed
in exa Pﬁ?"ﬂ’,‘g\ﬁh‘cioé‘ﬁ“ﬂ&l@%"gﬁﬁo'é@hdérmllﬁﬂi?f(ﬁ?doﬁt theeoldrudtipp fitey thectaasers e

bel : d ' f | 9 t hus
T iy PEEhEEg (R Tormigscler & G ehBinug b GAFRIGY Sotidih
exanpl étéstina lumeat Edarwarzd compiuect isolisede as dhatinitiatosutie métistat iself edhyor

hysi ol ogi cal i whi [ d to the pl i a the endoscope's
bondui SOMh7E e EATEING,ASEa POFAY (9B BF More TBORR ﬁgvf' QF PERPOJPRISHCeHaIN

conduj £ . :
pol ymefuitibRaPglolips P8Rasigl £ a8 Tk e AR s89F 1O PbARiZANGN S8 Birbotiteh i n

!
turn nmakes it possible torenmove it fromthe mtgstl ne In a natural way
and/ or obypelygeihanas diberatingorGP: onheExdegarbordatedddiori examplea wulevetite A

hydr o . el at | i n.e ol reated wt .solyent, in
the cagiefodatabeft” ol e PufMEr Th Siduni R, MifF i Tt Ao el e

gl ycol compgsitehmibgeentiny ésdm sthbikders Sn Redarae iherekiBe the 4abiitd drideelasti-
endoscope's conduit, which_ |eads to the fgel atin bei n? di ssol ved and fl ow ng
avay f £hof hlee pedtmercioasn Gxamples include fatty acid alkanolamides or ethoxylated

polysiloxanes.

Examples 11 to 13 — Two-component systems

Compositions of the present invention which are curable by polymerization may also
be two-component systems consisting of two formulations, A and B, the second
component preferably containing the polymerization initiator, although the polymeriz-
atibn initiator does not have to be (the only component) contained in said second
formulation. Instead of or in addition to the initiator, the second component may, for
example, contain swelling agents, one or more further monomers or prepolymers,
polymerization inhibitors for stopping the polymerization, protective solutions for the
intestinal wall contacted by the polymerization system, or the like. Three preferred

embodiments will be described below for illustrative purposes.

Example 11: The second component contains a polymerization initiator

Here, a polymerizable composition, such as the one described in example 7, i.e. con-
taining an initiator reactiVe at room temperature, e.g. the redox initiator Fe?*/H,0O,, is
used in the form of a two-component system, formulation B containing the initiator
dissolved in a minimum amount of solvent, preferably water, and formulation A
containing all the other components of the composition. In a similar way as described
in examples 1 and 2, the two formulations are pumped separately via two conduits of

the endoscope to the obstruction site, where they are mixed, which starts the poly-
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" B3. Renoving the obstruction by cleaving chem cal bonds Exanples 24 and 25

- Cleaving bonds by irradiation The twa follow ng exanples illustrate
conbi ned physi co-chem cal nethods for cleaving bonds within the plug
material. Exanple 24: Irradiation with infrared light |In the present

case, Ee%bf %) QBltSntﬁug %ﬁ@%o ®n8ht 'sp%ﬂ’ﬁﬁ{ e\ghlcﬁdl'satsthgﬁnrnlsé iB8htiddjt ended

to heat t entlr us aC|evea arige o0 ts structure, Ut to

cl eavetheerqm/aatageecsealstst iivetheheffecile ppadentiuc h)f asolgmeribatists withihi thet he
pol ymer (gt rk. For the formation of the obstruction, an azo caonpound,

servi ngeagY! VIR Magansh tat roersnreactiye initiafors;mayfaq UF?%R’\@V"OUM?Q'-B@”Q an
copol yimfibia&s oM thB (ﬂ)rﬁB&QﬁéW(;ﬁly ﬁ’fé%hﬁléf%cfbhn?%ﬁ’mblﬁﬂghTﬁé |ﬁvé(r'lt!?Hm aRloer

nmononer or nodified gelatin ed agar-agar, using photoc ca

initi aenommpaese$&a$qﬂ whest hgtlDorowlations ddrit8in. a chrtahealrimust bbthead?]mleug is
exposed | ati.0 fte t he endos I C |ntervent| n, azo
bound. Mitalph A o i BRIy oPRiatray for SrartPEr SE read GNPt @sd duano-

| i ber airtsatd and | eads to a substantlal change of the plug's structural
integrity. On the one hand, this may cause the thus cleaved material to be
no longer sufficiently swellable and thus to liquefy due to the presence of

wat er grxiaﬁ'g%? 5hehe ?glrcgrﬁcgEg%gongﬁt %J)ﬁa:%%%eéwgﬁ@g ggénf i material mght becone

nore swe e due rease egree o nki ng, for exanple,

i f a hiAgbolgmgrieablefcompssition Bithitg tartde tdhe desatibeldng dXagtplstd, filenesatam- t he
network have significantly limted the swellability before cleaving the
bonds. Nga qjﬁo'g‘ﬁ@é%’ S‘f%a&ﬂj@é‘éﬁ‘j’éﬁtz iy B‘Fe%)“ﬂ\nﬁflolpﬁﬁgnaééhﬁls;@u‘é(w-as

o g i g R 35,0 o BBt RS L ARENEL Rl
pl ug neissolvirg alhyorhneoﬁanﬁshesr puinpad ¢al they obstzyctzs sitedao e fomalulatidmeA raggior bed.
Exarrpl pol%/merlzeda’t(?me"riet iu%?ng . re%@qiosn.l }kgrt]ﬁe saﬁwe time or with a delay of a few
seconds, e.g. 2 or 3 seconds, pure water or a mixture of water/solvent, e.g. also
water/glycol ether, is pumped to the obstruction site as the formulation B in order to
guarantee a sufficient swelling of the polymer formed there. Said second formulation
B may be pumped through a separate conduit of the endoscope or through the same
conduit as the formulation A before, for example if the endoscope does not have
three usable conduits. The advantage of such a system consists in the fact that the

polymerization of the formulation A occurs even faster than in the case of example 9.

Example 13: The second component contains a protective agent

A polymerizable formulation as described in any one of the examples 7 to 11 is
pumped to the obstruction site where it is polymerized. Before that, however, the
area of the intestinal mucoéa around the obstruction site, e.g. 5 to 10 cm in the oral
and aboral direction, respectively, is coated with a film of a protective agent in order
to protect the mucosa against contact with the plug material and against any radiat-
ion. Additionally, the protective agent may act as an adhesive in order to improve the
plug's adherence to the intestinal wall. lllustrative examples again include the gums
mentioned above such as tragacanth and karaya, but also different other solutions,

suspensions, and gels which are well tolerated by the mucosa, e.g. of gelatin, glyco-
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" Thi's exanpl e descri bes cases where a photo acid generator cleavable by W
or visible light, e.g. a nitrobenzyl ester or a sulfoniumor iodoniumsalt,
is contained within the plug's polynmer network. Said photo acid generator
may be present in the formof an additive or, in the case of a suitable

nmodi fi i e t [ .S r rized.
o 11 5Bk 0 oAk R, LR TSP MBS or SRR
serve amy altbdye) campiedrot;in ktow&)!mt;on with iny cthseexémplapy estoriimeht af the
cononomner vvlth acid-1abil e bonds such as acetal or anhydride bonds,

pr ef er {YPL&Nconononer ser vi ng as a cross-linker, e.g. nethacrylic acid

anhydride or, preferably, divinyl car bonate i's obI igatory. The

pol ymer.i atlg% for the formation of the g may have been carried out

t her ma ifferery variabians of femoying the ch'gpﬁ @ropwwle&*parofanb@owmﬁprCght at
a vavelogkhish Tl Bbdaschbb eé|?gasé.5@re&rne.haﬁén§ Bfath%hBLBWﬁ]%' S AAPREHT
After the conpletion of e endoscopi ¢ I nfervention plFug 1s 1rradi at ed
with | wglitasaof thenanoed @egel'alerbemubabldesbybedh@bphetbmmg;|rubllgmﬂie'maﬂh@rsadpeor der
to desté% t he R{ g structure; thereby, an acid is |liberated which causes
the cl 85%gresPNtIR¥eAYS™Y- | abi | e bond,  whi ch - depending on the degree of
cross-linking - may have simlar consequences as described above in exanple
24. Exanples 26 to 28 - O eaving bonds using an acid, a base, or enzynes

| nst eaB) dlifferenhways of remavingithe wbstruatigthot o aci d generator in order to
genera h I rlal an acid may al so be supplied
extern B ﬁﬁ:e anctaPI'er?n vl #eqo tr 0 holds true for other types of.

chenlcally | abil e bonds such as bonds cleavabl e by bases or enzynes.

Exanpl e 26: Addition of a dilute acid or base A plug consisting of a
mat er i EXagipigs 34 apd 45 Machan gt Aptacment of hpla2s is treated with a

f
Dref o ahbo WS fly o ARE ibicEllibnt ShELEHELAMENEIRN e ekl
t o t heakffueosta oWhﬂél&asudsmumw;mamremmdmm%é attestined oraysprinpigdligr abI y

t hose gt croq'si grnkl ng s{ﬁi}rs, are cleaved, which may again lead to an
i ncr eaBB8 e B AWSWRBIG WY1 ity or a better accessibility for a

subsequent enzymati c cl eavage.

Example 14: Pulling off the plug’

A plug which is sufficiently stable, for example a viscous gel obtained by swelling or
polymerization of gelatin or modified gelatin or a polymer foam rendered elastic using
a foam stabilizer, is pulled away from the obstruction site in the aboral direction using
a gripping tool at the end of the endoscope, so that the plug no longer adheres to the
intestinal wall; this is sufficient in cases in which the obstruction site has been prelim-
inarily lined with an adhesive coating and the plug méterial does not adhere to the
mucosa to a sufficient extent without said adhesive coating. The subsequent removal
from the intestine is carried out via the anus under the pressure of the following
excrements and/or by dissolution by the intestinal secretion (optionally in connection

with at least partial resorption).
Example 15: Application of shear stress

In each of the preferred cases in which the plug has been formed at the obstruction

site due to its viscoelastic or thixotropic behavior, the treating physician introduces

-25-



" Exampl e 27: Addition of an enzymatic solution Instead of or in addition to
an acid or base solution as in exanple 25, the plug may be treated with a
solution of an enzyne acting upon the polynmer network. In the case of a

gel atin hydrogel, peptidases or peptide hydrol ases such as am no or carboxy

tid . h - r. pther | ysacchari de
er's, B PadBdecie, el AT 8465 HraRiThn WeegP ol I BB AREER R
agar - agat a stinthd afovehmerpostichially exaeing 9ishgitt preassre o HelinBSstAMAGIlISinng
both enzyne types nay be wused. Preferably, autologous enzynes of the
r especPldRS tpAreale 2 shearirg effeckfor semeving Ine RindogeAdadhe shoaestress tvws human
bod : 28 M i St C ion As
nas. ai FERI e MBI CH Y i ioRal hanbol Hok IhERS Aol S nt <
of t heandmabdeastopadfally héoivsvawai offomi medoblstrhulganMﬁiiteh,wmw:reﬁﬁiv_by thiet er f
i t interfergnce, is degrad e.in e natural environnment o
Phe | nPBstucion e Tebinseptlimay b sHoBnacs i teneBySFaHey (AISod Adl &
o ch SaPrE o W 2SS Pobe] Thd L nfe YemdtaltiolRe iiibetmq il | ! ¢
base- | Bbidagriebadtas ik exanpleatd tthebeingyadurially dischacgateand/onat least pagiatt | ve

i ntestjnal _secti ich.may | ea Q .an _enz tic degradation, of the plug.
Pref er Iﬁ@‘ﬁ'ﬁsay %é ag\%ummagyiré‘for?’ggdigr%gffq%%'w Ig c8psﬁtH5espgtqogm ‘s
nutritbmxiowfaifcahnaaryrarhealraﬁﬁpébﬁgsiaalarehmail Bt gt bsductieh! . Anot her variation
of the natural degradation in the intestine consists in a peripheral
degradation, i.e. in a degradation and partial dissol uti,\zn ﬁf thetﬁl ug

mat er i j c i L | hal mucosa, ich, on e one
hand, ?%?{nsrbk%éﬂiﬁﬁéEg'llglgéﬁéﬁ'Eﬁlﬁé%@#'ﬁh%ﬁm{é‘ltupnal wal |, but, on the other
hand, Glostragy &sltiae lapore daxa@splesel 4 ahd M, -iniwhithehe aifusturafl irftbgrity Wiseuent

in direction due to the pressure exerted t

h b | b h
fol | owPig IXEPBRISTEY destiovedchy SReianisd RRTS Chos plalarkpyBe %tz‘T'é' e
di schargeding _%xéhﬁ)l(?é‘k!é%iiﬁ(}hteﬁ\t?ooqrﬁ%ﬁts It Wh?cf@ﬂ?egyglaiggﬁctﬂ?é i ?Ja | rT|é/}s/m3r s

and their derivatrves, ave already been several 1
her ei ndesindysd bymndshaosatimedranpl es 29 to 31 - Mdel experinents in a

por ci ne gut

Example 16: Piercing the plug

Especially in cases in which the plug consists of a foam plastic or a gel made of a
material which may be degraded in the intestine, e.g. on a polypeptide or poly-.
saccharide basis as described above, damaging the obstruction by piercing the plug
with a pin or a similar projection at the end of the endoscope is sufficient in order to
remove the obstruction and to enable excrements to pass the respective site again.
Subsequently, the obstruction material is gradually degraded chemically, for example

enzymatically, or digested.

Example 17: Tearing up the plug

In cases where a plug material which, compared to example 14, is structurally less
stable, but, like in example 15, is degradable in the intestine, and which adheres very
strongly to the intestinal wall, for example, in the case of a gel or a foam after prev-
ious application of an adhesive, gripping the plug with a suitable tool mounted to the

endoscope may also lead to the plug being torn up. This means that, after the remov-
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Currently especially preferred enbodi nents of the present invention
conprise gelling solutions of polypeptides and pol ysacchari des as descri bed
above in Exanples 1 and 2. because they guarantee a way of plug formation
that is best tolerated by the treated patient and at the sane tinme enable

t he us [ V: r 2C] onen t hat, have
been aabIby BSLATIAEYY 8 Arel eSO BRABER RerBERAF A e 36 TRENERb i R
accor diang wilh sklsasglent’y be thernicabydedizeiedqeld. tigatged)t is preferred because
this allows gelling to be targeted best - wth regard to the obstruction
site within the intestine as well as the specific tine-point of plug
formati L PShy ol ypepti des and pol ysaccharides is |ong.
Exanpl eEZ(gg}pT%?gdB}?:@tg@aﬁﬁ%f\#elggforyfogd' are the gni ?/ral protein pol ypep?i des
gel at i n ansimilas evay 43 &cerampteeil 6) baindspdutalfyoinyssseshiarwhied sahgwrealiscdus

110) - ghior SRleshin bio st dsGradabla Tt Telghitafe wope 408y blugumaY, B8 e (&
414), &aeﬁ@aedm&tﬁnéb@wmk@r%w %r.‘lalgi}nil_a?’&ﬁﬁl?@clrobp oﬁfwté'tffﬁt)e thebhdb-t he

Eur opean Union registration nunbers given in the brackets se products
are phgeopg.ddpdain gndeseopes elrg coafrapniyiceduippesl pitbtseichgoolse@he memowal is

i ntestj i i eld retention tine - partially degraded
and regﬁt;éﬁb’g%?&%myl %ﬁﬁﬁg%ﬁggyﬂ%ﬁaﬁmnﬁﬁ %%??@“%t be absorbed by the
body and are excreted. A nunber of experinents was conducted with gelatin
as wel| as carrageen and sodi um al gi nate, pol ysaccharides extracted from
red al BaePhysicahieroval ebthenabgtauciiaNut i ons, the concentration of which had
been adjusted to values close to the gelling point, were introduced into

pi eces of porcine natural gut obtained froma sl aughterhouse (having a

| engt hEabniples 19 @adiP0 aRénmovied thepiugiby tenigeratiuse impndas®l uti on serving as a
gelling agent in order to spontaneously form gel plugs. Exanple 29 - Sodium
al gi na?’ba%ﬂ'ﬂéﬂu‘é’%@?df‘iﬂ&%?x 'F“pi‘?ﬁd‘f' l‘?ﬁpﬁy gPrareing the fg@natignopk tiggdugl $ei n t he
presen | 16| ! e i i i . :

spont aﬁ%ggg?l)clﬁ ftg?mbgﬁ?%ﬁé Bgﬁaﬁ’l r gﬁgggﬁl @rfagga‘ﬁto h*\gﬂgg{t@r{gg I'&QF aIngtyer

t hi ckntissthusadiusad diegtinaoé theemateridli s gel | ayer is not gelled and thus

remai ns |iquid. Consequently, a stable gel bubble is formed when the
aqueous sodium alginate is appropriately introduced into an aqueous cal ci um
i on soRyh} 1DhRehiviid e $ilig WBInghnb Wopbe! ramsiisi s of ungel l ed sodi um

al gi nat e. ,T??]be t hi cknessg of .,?h%. ger?hrrenbrane is ﬂdﬁ erm ned by the initial
concenfyRItg dnadg of Recompnsiinrasigileate thropoe idescalped irmexaoplechtireatd g&l aff t he

i c, STt Bt ah 6B BldaPeBal T el B it iy forihighy B+

temperature above the gelling temperature, for example to 45 °C, which leads to a

liquefaction of the material and thus to the removal of the obstruction. The ultimate
removal from the intestine may again be carried out by naturally discharging the

material or, preferably, by its enzymatic degradation.

Example 20: Removing the plug by thermal shrinkage

A plug obtained by polymerization from a thermoresponsive hydrogel such as poly-N-
isopropylacrylamidé and copolymers thereof is heated by irradiation with infrared
light, which causes the hydrogel to contract, liberating water, and to shrink consider-
ably, for example by 20 to 30 % of its original volume, whereafter the material may be

removed in a natural way, as there is not enough water available for the material to

swell again.
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" For 100 % conversion of the cross-linking reaction, 0.5 nol of calciumions
react wth 1 equivalent of alginate. Thus, for reaching at |east 20 %

conversion, in general, a sufficient anobunt of a solution of a calciumsalt
in water may be dosed in a sufficiently high concentration into the desired

area Obxbhibidb#%0 b3 RBMETind hedRih bF Suldiftf FPdbsdiliicy v @ @ cannula of an

endo poi nt. For exanpl e,
a soI quohasfalmdyumat g!xpmimacwatbbve fheefserucrale csfngelst mayi ise signieirmgen 0. 1
and 5 V\%%IS gosed into this liquid-filled area, ich leads to the

f or mat FBANGRA RYJBP aﬂ?ﬁmrbotaﬁgtﬂ@ﬂa'navet'na aggnts. sleaipineasrivians qjedled
calciughglginate filled with an ungelled alginate salt solution. Then,

al ginate solution is injected into the gel bubble until it reaches t he
desired obstruction, i.e. fornms the gel plug, at the desired site. The gel

bubbl e created _h size,.that |leads to a tenporary conplete closure of the
i nt est FAEM pf‘hg7 EI“@ b&/lii@nt act s the surrounding intestine wall and
nechanv@bhxér@bgtéwténame aId'E!It%‘hTal %terTBf%fé%W E&r8l t?rﬁe@fthé Bﬁgmel fgbbl e
and thus the required anounts of sol uti ons depend on the respec ive

si t uat VolWme, fenexargplgdwodpdhrass tlmﬁe rmcmeegtg 280 tvS00ark is humipedrtata piugof t he

l'i qui d eg. eas]. t I i on. na adustedtoahgh
Vi scosi {)hég ﬁ%%;néanaglﬁﬁtét‘%gy gtﬁgﬁ?@ cﬁ%%g}ﬁgp é'fh as geétl as?tahla@ﬂ Fo®r PYET ve.
To i ncpeﬁ}@epndj& edpsigs atheiridebee. geihdélélthis@nbédﬁﬁéxarﬁ I%S’I I Wisich@hdkesthe
additive for increasing adhesion to the intestine wa (chosa) may be

added Pen%%raétogméh%gebilrtﬁlIchIﬁcr%aﬁ belowdthgrheeshelst lewﬂl reqeifed 0rcagling. | n

addi ti idi sium sorbate, may be added to both

sol uti ?gse@gﬁlﬁgré’aégagqlgﬁ gé}%@ﬁﬁi lity. As long as the cal cium

concentration in the vicinity of the gel bubble is sufficiently high, any
st ake and undesired) to the gel nenbrane of the gel

damage m

bubbl eEs( m;? g?ﬁh@%@% scharge of ungelled al ginate solution and the

i medi At drE¥el 7o hertiAf f I R H%I%tothe
gel bubb}fye % (grg Har gt]le aesﬁg %X?ﬁbh%qehﬁg%%gﬁgﬁaﬁrhgmg e%grsg%? p

shape ehsetyratesker mmldlwlnaltsaimeothl"gelpumm&d to, thie. mlug Wta“tl'lexmctdseoae%unnel

shape l.anged. , Specific 1 % agueqQus | uti on of

cal ci u%"&{%‘I@V?’EI hdﬁ:ﬁi}d at &9 U(EQ g%c’ﬂgpg ﬁ'tr‘?tsr"&'ﬁtl gﬁe r?f(Sn%f Wik Sette gut
Wi th aidteotwHith angkedNthe 'g"éleﬁontE&:tf’énd)fshﬁnIz WhRHUIROWSn SRAKEY AMp&sitsiedbum

al ginate were introduced into the calciumchloride solution via a cannul a
i nt rod(RBAVE RITEM fe Infealing ipedyaturalyvayontier bpdidestion andsagomtipe. at room
tenperature, i.e. 21 C, and the alginate solution was darkened (bl ue dye)
for better visualization. The cal cium al ginate that fornmed spontaneously
from t Beabpds 881 Additibn he somerpduct i on for med a soI id nmenbrane within the
| i quid,bo C}I'BOf t he cal (il um chl ori de soI ution menbrane swelled to

f or m aPga¥drBagh e Jhslainps Bremplel ngStn?@IGr%w@Bta ﬁ@'VEPbd@ the gape@f 1,
t he da I I f I fion
therea%%'egﬁat%‘%%'?%ttﬂea% Rl 3etCiad L8y PRl E Ehelici Bt
upsi derijvnls puraperd ko Idlfbblt@ wartbe@rrjdoadcbm sdonhduit,hehichtieads tethwgelatias i s
shown hcg % nd bemal ned s% ﬁ" aft @gft orﬁge of several hours. For
r enovi 8'”9 S Yf’goa?'h% OYBIGRY3Y 1PPsE& '8P &fchl ori de sol ution
surrounding it was washed away with 200 nI of deionized water. Then, the
pI ug was |erced with a pl_n SO that the ungeIIed al gi nate sol uti on was

: € Qe b Dy CleMiReg: Qe pe gel bubbl e was grasped
with the fingers and could be eaS|Iy detached fromthe intestine wall and
Pul | ed out of the intestine piece. Fig. 3 shows the enptied gel bubble in

an i nt ExanBReReaARd 0Bl CRRFIMNDGRIs BRRFRISch Part of the gel nenbrane has
al read¥ebeen detached fromthe intestine wthout ripping. This exanple is

t hus %rtwprtaltctvwnga‘xamﬁlea%@tra@a@mb@@dzotuy@w@hqralcal methods for cleav-
ing bonds within the plug material.
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Exanpl e 30 - Carrageen Carrageen easily dissolves in warmwater, but
starting froma concentration of about 2 wt% it gels after cooling to form
a hydrogel, which is why it would be well suited for one-conponent systens
as described in Exanple 1. Simlar to alginate solutions, diluted, cold

sol uti ens e 92t [ALRSHA Q,it)rgl\%;fgregrh gfgont aneously cross-linked in the

presence of calcrumions a orm In the case of carrageen, such a
cr oss- lIn thé nwesayt ehs® tenterhi tevexhmpleh2pottes sisendf fitared aratdldtivat isahét t he

general effectiveness of the principle of plug formati on by gelling as an
enmbodi r'ﬁgﬁ?d‘?ff te \rg@abr“é%@ﬁ‘lt'r? ?P‘ér‘??‘“? rpehigye %fo@ﬁﬂﬁﬁé&S&H@tu%s@& Bn a
way o bt 1 i oG t : Ll i on
ws 1) ERERE Bl R AR et SO ERDS ef 77 A ROpYE AT I BoREA ! T e
met al inetwarkl bior the foonAbtomnof Hee gedtrumtibh| an aZbicompouards sbrviig bb @ lsiqeence

(whi ch.woul d of course also work in Ex l e 29 taks,dvanta?of,thefact
Uhat  SBTR MORETBE et @8 PienTRgisen ey BhcRPaY SRS S delh g mogeRuisiona

{ei S . . I . . >  h
protei "ﬁ1a|r\é‘/gsdl‘ljméf SuaKliadsa ethyldstér ohbhferke! Mvaiies ﬁéﬂlrﬂ B¢ n{i’(ﬂqlgid a@%g ave

an increased viscosity so that in some cases no additional eni-ng agent
i s req@bPed!sing Phetachemir@lpinitiatien d&ruexamplei usingiParoodiic 17 3)ntlbthenthus

i scoul e BT koM lo Mo 8 sBRVEH N Ykt BiascReRohhonto offor e °

i nt r odagedbountids Tlgekedi inta gryetddovh P\t dhd Yrddeelinkiig SR twisibh dibeRflegiNOf a 1
A) solution of calciumchloride di hydrate (CaCl2.2H20) into the carrageen

sol ut i 8AdVeadstoca sHbstantialichaage & the,plyisisatruciuied integrityhe 1 qui d body.
Carrageen was al so cross-1|linked spontaneously at the interface and forned a
soft, elastic gel, which with the addition of a calciumchloride solution
agai n Swelhleazhd bamdrthisangglcabsd theethuswmiedeidempateriat tppeny bheer stffisiente

| umen. Afte ur ni the intestine upsi de-down, the gel also strongly

adher elY §\ﬁeliarpie iaﬁ‘fngW ﬁ%"ﬂ}é?fg' é&’rﬁjto_r@‘ﬁa‘?rﬁéan%? QEW@_"?I 9y é,sg[veﬁ @Fs of
st or aggn thether Rend ahE 3A5RMaP Rlight BtoRM nsfaress%véua'arfeu%@é HEHRFERMAY W th
dei oni zed water, the gel plug forned was grasped wth the fingers an

pul | eddegree dlecrogsdiskinge fategnampipi fta high degrae afisros=elinking heddgbe resutbr ane -

due to.the. hi d on_aof the carrageen gel. c red t h revi ous

exarpt 119 Fich b ST 38 g R, ARG SR e swedlebilfe Befrged

Thus, thiasingaeondssimbehnddisast thensublsebientti®rdy EX3Rlefmglagtifl sbiéh as
water may, in a similar way as in example 21, cause a dissolution of the plug
material. As has already been described in some examples above, the plug material

may be further cleaved by enzymes and optionally be resorbed.

Example 25: Irlradiation with UVNIS light

This example describes cases where a photo acid generator cleavable by UV or
visible light, e.g. a nitrobenzyl ester or a sulfonium or iodonium salt, is contained
within the plug's polymer network. Said photo acid generator may be present in the
form of an additive or, in the case of a suitable modification, integrated within the
polymer structure, i.e. copolymerized. A vinyl ester or modified gelatin or agar-agar,
for example, may again serve as (other) monomer; howeVer, in this case, the pre-
sence of a comonomer with acid-labile bonds such as acetal or anhydride bonds,
preferably a comonomer serving as a cross-linker, e.g. methacrylic acid anhydride or,

- preferably, divinyl carbonate, is obligatory. The polymerization for the formation of the
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* Exanple 31 - Celatin Agueous solutions of gelatin with concentrations of
approximately 1 wt% or nore spontaneously gelled at tenperatures bel ow 35
C. The sane gelling effect nay be achieved by |Iowering the solubility with
an increase of the ionic strength of the gelatin solution. Since gelatin is

i ndefi nj I : ' .

addi t1 ONEPEIElS B o ByTEARAL o Mg S feBB BT Mot o o

cool ed absorbimgniigtrat r atwaeléith GGompldiela diffecantfrarni that off theppasiorackl y 0. 9

wt % were 1 ntroduced into a porcine gut, followed by the "introduction of 50

m of 9°8&fAPated saline at 35 Cinto the gelatin solution via a cannul a
‘introduced into the center of the liquid body. The gelatin gelled

spont aneously and forned a soft gel. Again, the gel strongly adhered to the

i nt est iAfier Wed comfptetiont afrthe repdoleopintivterventionp thedpluddsvirradidtedewith fight at abl e

dur i | f st ._The plug thus f t i nduced t
fur t noP Gasreral BhSomepkubi i e Ad Benatdlo’ Bt Sirspest iy P ito
i Nt ot atrlictupé 'h@résﬂleﬁf b@iﬁ i UibeRsteli NEniBh AERISEs tREGiddVRge! S@e S81b-Ibid he

intestine. This exanple thus is a conbination of the above Exanples 2 and
21. As bandeyiich of depending\ns Hsddegesep of icressinkimx anplay bave wihigr sorti um

SIGPLnﬁgggﬂgﬁ%sensféeés)glgﬁceﬁq%gﬁagom% eg(raﬂip'sléizgfg. Adapting the two pol ysacchari de

nto bé o fucted by formng a gel bubble was -
inter alia because of the pressure exerted by the gel bubble against the
intestine wall - easier than with gelatin, and it also allowed a nore tight
obst r uEX@BHIRS 26 ke 2Bt Glaaving bepdsusing anasicke basenor enzymesodi um al gi nat e,

t he pl I he A:At i : S] in the
case of PEeY of S RRAMER LoD sad 'deelitbl MiBrfer BlbpterseReld ' 10y
t he sulsthquém phig orafenial adhesiicd may atdoebenstpphied Gateragienhl y sirhier way,

conbi nat.ion o odi um_al gi nat e and 2+ represents the currentl st
pref er F@'%‘?T%B@is Wt Tt gtpﬁéttweés%fnéﬁ?’m?@ﬁfi'%ﬂe BPRAS SYéR aﬁr@é”é%ﬁ?ﬁ\?‘enti on

provi depicsSky Bades Be¥HAMMPOSI tions which may be used, in different, but
sinple and efficient ways, for the formation of a tenporary. obstruction of

the intestine in order to be able to carry out an endoscopic intervention
uni npe I i structi.on bei renovabl e in several different ways
after %ﬁ%nﬁé%%ﬁe‘tqgg&l%fc’?tah%&t%?g’rgn\fgrﬁqs(?n. For the formation of the

obst r ugt plag, corrtiagtdfan aatemdgl aseRactd Yoms desetbed in example 25 is treated

with a preferably weak acid or base which is tolerated by the body, i.e. the solution is

pumped to the obstruction site via the endoscope's conduit. Due to the effect of the
acid or base, the respective labile bonds, preferably those at cross-linking sites, are
cleaved, which may again lead to an increased or decreased swellability or a better

accessibility for a subsequent enzymatic cleavage.

Example 27: Addition of an enzymatic solution

Instead of or in addition to an acid or base solution as in example 25, the plug may
be treated with a solution of an enzyme acting upon the polymer network. In the case
of a gelatin hydrogel, peptidases or peptide hydrolases such as amino or carboxy
peptidases may be uséd; in the case of agar-agar or other polysaccharide gels,
corresponding glycosidases may be used, e.g. galactosidases for agar-agar; and for

glycoproteins and proteoglycans, mixtures comprising both enzyme types may be
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- CLAIMS 1. Use of a solidifiable conposition for formng a tenporary
obstruction of the intestine of a mammal, wherein said conposition is

flowable and is solidified to forma solid plug at a desired site of the
the structure of said plug being subsequently changed in order
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The use according to claim1l or claim2, characterized in that said
conposition has a viscoelastic or thixotropic behavior. 4. The use

accor diglgnifle 28Y CRIMIRY tHe'iug b3 thE inttebhat seBRAGACt er1 zed in that said

As has already been mentioned several times, especially preferred embodiments of

the composition of the invention yield a plug which, optionally after previous external
interference, is degradable in the natural environment of the intestine, i.e. especially
under the influence of the intestinal secretion. The conditions include both the pH
value of the intestinal juice which may lead to the cleavage of acid-labile bonds, less
often also of base-labile bonds, as well as the enzymatic environment in the respect-
ive intestinal section which may lead to an enzymatic degradation of the plug. Prefer-
ably, the plug material is degraded to components of the patient's nutrition, which

may be resorbed via the intestinal wall.

Another variation of the natural degradation in the intestine consists in a peripheral
degradation, i.e. in a degradation and partial dissolution of the plug material in the
area contacting the intestinal mucosa, which, on the one hand, lifts the plug's adher-
ence to the intestinal wall, but, on the other hand, also gradually reduces the volume
— in the course of the subsequent transport in the aboral direction due to the pressure
exerted by thé following excrements — to such an extent that the plug may be safely
discharged via the anus. In this case, it is again mainly natural polymers and their
derivatives, which have already been described several times herein, which may be

used.

Examples 29 to 31 — Model experiments in a porcine gut

Currently especially preferred embodiments_ of the present invention comprise gelling
solutions of polypeptides and polysaccharides as described above in Examples 1
and 2 because they guarantee a way of plug formation that is best tolerated by the
treated patient and at the same time enable the use of exclusively natural compon-
ents, especially components that have been approved as food additives. In particular,

a two-component system according to Example 2 with a separate gelling agent is
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* conposition is solidified to formsaid solid plug by one or nore processes
sel ected fromthe group consisting of swelling or coagul ation,

pol ymeri zation, and cross-linking. 5. The use according to claim4,
characterized in that one of the processes includes swelling in water or in
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~clainms, characterized in that said conposition is solidified to forma
plug, the structure of which is at |east partially destroyed by nechanical,
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approved for food are the animal protein polypeptides gelatin and casein (lacto-
protein) and the polysaccharides alginate (E 400-405), agar-agar (E 406), carrageen
(E -407), carobin (locust bean gum, E 410), guar gum (guar bean flour; E 412),
tragacanth (E 413), gum arabic (E 414), xanthan gum (E 415), karaya (E 416), and
pectine (E 440), with the European Union registration numbers given in the brackets.
These products are physiologically completely safe, with the proteins used in the

| intestine being — depending on their retention time — partially degraded and resorbed,

while the polysaccharides can mostly not be absorbed by the body and are excreted.

A number of experiments was conducted with gelatin as well as carrageen and
sodium alginate, polysaccharides extracted from red algae, in which experirﬁents
solutions, the concentration of which had been adjusted to values close to the gelling
point, were introduced into pieces of porcine natural gut obtained from a slaughter-
house (having a length of 50 cm each) and mixed therein with a second solution

serving as a gelling agent in order to spontaneously form gel plugs.

Example 29 - Sodium alginate
Aqueous solutions of sodium alginate also gel spontaneously in the presence of
calcium ions. The calcium ions diffuse through the spontaneously formed primary gel
membrane only up to a defined gel layer thickness. Sodium alginate below this gel
layer is not gelled and thus remains liquid. Consequently, a stable gel bubble is form-
ed when the aqueous sodium alginate is appropriately introduced into an aqueous
- calcium ion solution, the interior of which bubble consists of ungelled sodium algin-
ate. The thickness of the gel membrane is determined by the initial concentration of
the sodium alginate solution and the concentration of the calcium solution. An
appropriate calcium salt would be calcium chloride, which, like sodium alginate, is

available in pharmaceutical purity.
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at "'l east partially destroyed by swelling or further swelling. 9. The use
according to claim7 or 8, characterized in that the structure of the plug
is at least partially destroyed by being irradiated with el ectronagnetic
radiation. 10. The use according to any one of the clainms 7 to 9,

char ac WABQ, I : t i f I ' : t] .
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of the #UP s at least partially dest ro?/e,d b){ cl eavi ng sajid bonds.
SB ictent amount of a solution of a calcium salt in water may be dosed in a sufficient-
| ly high concentration into the desired area of the intestine above the desired treat-
ment site via a cannula of an endoscope in order to form a liquid-filled area at that

point.

For example, a sdlution of sodium alginate with a preferred concentration of between
0.1 and 5 wt% is dosed into this liquid-filled area, which leads to the formation of a
gel bubble consisting of a wall of spontaneously gelled calcium alginate filled with an
ungelled alginate salt solution. Then, alginate solution is injected into the gel bubble

until it reaches the desired obstruction, i.e. forms the gel plug, at the desired site.

The gel bubble created has a size that leads to a temporary complete closure of the
intestine. The gel bubble contacts the surrounding intestine wall and mechanically
obstructs the intestine. The required size of the gel bubble and thus the required
amounts of both solutions depend on the respective situation in the target area of the

intestine.

To make the formation of the liquid-filled area easier, the calcium solution may be
adjusted to a high viscosity with an appropriate thickenihg agent, e.g. a starch deriv-
ative. To increase the adhesion of the gel bubble to the intestine wall, an additive for

- increasing adhesion to the intestine wall (mucosa) may be added to the alginate
solution, e.g. a soluble protein such as casein. In addition, a stabilizer, e.g. potassium

sorbate, may be added to both solutions to increase storage stability.

As long as the calcium concentration in the vicinity of the gel bubble is sufficiently
high, any damage (sometimes by mistake and undesired) to the gel membrane of the
gel bubble results in the discharge of ungelled alginate solution and the immediate
new formation of a fresh gel membrane to repair the damage to the gel bubble. The
discharge end of the endoscope cannula preferably has a shape that favors the

formation of a gel bubble, i.e. for example a funnel shape or flanged.
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' 12! The use according to claim 10 or claim 11, characterized in that labile
bonds are created within the plug during pol ynerization and/ or
cross-li-nking and that the structure of the plug is at |east partially
destroyed by cl eaving said bonds. 13. The use according to claim 1l or
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wi t hi nwene at moest iengperature hiee.a2U8C, and the alginate solution was darkened (blue
dye) for better visualization. The calcium alginate that formed spontaneously from the
beginning of the introduction formed a solid membrane within the liquid body of the
calcium chloride solution, which membrane swelled to form a gel bubble completely
obstructing the intestine piece. In Fig. 1, the dark gel bubble as well as the rest of the
calcium chloride solution thereabove are clearly visible. When the intestine was then
turned upside-down, the gel bubble stronQIy adhered to the intestine wall, as is

shown in Fig. 2, and remained stable after storage of several hours.

For removing the plug thus formed, first the calcium chloride solution surrounding it
was washed away with 200 m! of deionized water. Then, the plug was pierced with a
pin so that the ungelled alginate solution was discharged from the gel bubble. Sub-
sequently, the gel bubble was grasped with the fingers and could be easily detached
from the intestine wall and pulled out of the intestine piece. Fig. 3 shows the emptied
gel bubble in an intestine piece cut lengthwise, wherein a part of the gel membrane
" has already been detached from the intestine without ripping. This example is thus a

combination of the above Examples 2, 14 and 16.

Example 30 - Carrageen |

Carrageen easily dissolves in warm water, but starting from a concentration of about
2 wt% it gels after cooling to form a hydrogel, which is why it would be well suited for
one-component systems as described in Example 1. Similar to alginate solutions,
diluted, cold solutions of carragéen in water are spontaneously cross-linked in the
pfesence of calcium ions and form gels. In the case of carrageen, such a cross-link-

ing may also be achieved with potassium ions.

To illustrate the general effectiveness of the principle of plug formation by gelling as

an embodiment of the present invention, the use of carrageen was based on a way
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' 16. The use according to any one of the preceding clains, characterized in
that the solid plug is renoved via the anus, optionally after a preceding,
at |east partial, destruction of its structure. 17. The use according to

any one of the clains 10 to 16, characterized in that, by cleaving chem cal

bonds, SOl | $gC ' cliea t ' . [ enmoved
by bei S5PESEE ERIBle 207 ARG fdar et e KBRSARARINE' SollbE WES FuSCny
one ‘of intreduyoeddatt the pbrimsguls felfvadE bl 2ied iﬁ\j@cﬂidﬁagf tmn@mmhfsmﬁmmwmn
ing. . 19. Conposition for formng a tenporary obstruction of the'

Pﬁlt ggt foran e gglpn%ls#ﬂqla., This reversal of the sequrgr)wce. (w¥1ich would of course also work

in Example 29) takes advantage of the fact that solutions of gelatinizing agents, such

as polysaccharides and proteins, which are adjusted to a little below the gelling point,

may have an increased viscosity so that in some cases no additional thickening

‘agent is required in order to kept the solution first introduced into the intestine from

flowing off of the obstruction site.

In effect, 100 ml of a viscous aqueous solution of carrageen with a concentration of 1
wt% were introduced into a porcine gut, followed by the introduction of 50 mlof a 1 %
solution of calcium dhloride dihydrate (CaCl,-2H,0) into the carrageen solution via a
cannula introduced into the center of the liquid body. Carrage_en was also cross-link-
ed spontaneously at the interface and formed a soft, elastic gel, which with the
addition of a calcium chloride solution again swelled to form a gel bubbled completely
occupying the intestine lumen. After turning the intestine upside-down, the gel also
strongly adhered to the intestine wall and remained stable during several hours of

storage.

Then, the carrageen solution not cross-linked was washed away with deionized
water, the gel plug formed was grasped with the fingers and pulied off the intestine
wall, which led to a rupture in the gel membrane — due to the higher adhesion of the
carrageen gel compared to the previous example — and non-cross-linked calcium
chloride solution was discharged. Thus, this example is a combination of the above

Examples 2 and 17.

Example 31 - Gelatin _

Aqueous solutions of gelatin with concentrations of approximately 1 wt% or more
spontaneously gelled at temperatures below 35 °C. The same gelling effect may be
achieved by lowering the solubility with an increase of the ionic strength of the gelatin
soiution. Since gelatin is indefinitely swellable, such hydrogels may be redissolved by

further addition of water.
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- said conposition being flowable and solidifiable to forma solid plug at a
desired site of the intestine, the structure of said plug being changeabl e
for a subsequent, at |east partial, renmoval of said obstruction. 20. The
conposition according to claim 19, characterized in that it is a flowable
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The conposj tion according any one of the clains 19 to 21, characterized
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22 chageled apbatthebnshyharid éorenaaf atéﬂﬁt pelodgain, the gel strongly adhered to the
intestine wall after turning the intestine upside-down and remained stable during

several hours of storage.

The plug thus formed was then induced to further swelling by introducing deionized
water pre-heated to 40 °C (740 ml in total), again liquefied during the process, and
the rinsed out of the intestine. This example thus is a combination of the above

Examples 2-and 21.

As a result of the above model experiments, Example 29, using sodium alginate, has
proven to be most promising. Adapting the two polysaccharide gels to the intestine
lumen to be obstructed by forming a gel bubble was — inter alia because of the press-
ure exerted by the gel bubble against the intestine wall — easier than with gelatin, and
it also allowed a more tight obstruction of the intestine lumen. Furthermore, by using
sodium alginate, the plug could be detached from the intestine wall more easily than
in the case of carrageen, probably because of its natural affinity to proteins and the
subsequent stronger adhesion to the mucosa. Consequently, the combination of
sodium alginate and Ca®* represents the currently most preferable embodiment of

the present invention.

Thus, the present invention provides several new compositions which may be used,
in different, but simple and efficient ways, for the formation of a temporary obstruction
of the intestine in order to be able to carry out an endoscopic intervention unimped-
edly, said obstruction being removable in several different ways after the completion
of the intervention. For the formation of the obstruction, conventional endoscopes

may be used.
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" esses includes swelling in water or in a aqueous m xed solvent. 24. The
conposition according to any one of the clains 19 to 23, characterized in
that it is solidifiable to forma solid foamor gel. 25. The conposition
according to any one of the clains 19 to 24, characterized in that it is
sol i di {4 L@ﬁ,l\,%t'o forma plug, the structure of which is, at l|east partially,
destruct € by nechani cal, physical, and/or chem cal neans. 26. The
conposition accordi ng to claim?25, characterized in that the structure of
the plug is | east. partially, destructible by swelling or additional
swel |pi ﬂg Use of a solldl%able com)é)osmon for forming aytemporary gbstructlon of the

intestine of a mammal, wherein said composition is flowable and is solidified to form

a solid plug at a desired site of the intestine, the structure of said plug being sub-

sequently changed in order to at least partially remove said obstruction.

2. The use according to claim 1, characterized in that said composition is a
flowable solution, suspension, or dispersion of at least one natural or synthetic poly-

mer.

3. The use according to claim 1 or claim 2, characterized in that said composition

has a viscoelastic or thixotropic behavior.

4. The use according to any one of the claims 1 to 3, characterized in that said
composition is solidified to form said solid plug by one or more processes selected
from the group consisting of swelling or coagulation, polymerization, and cross-

linking.

5. The use according to claim 4, characterized in that one of the processes

includes swelling in water or in a aqueous mixed solvent.

6. The use according to any one of the preceding claims, characterized in that

said composition is solidified to form a solid foam or gel.
7. The use according to any one of the preceding claims, characterized in that
said composition is solidified to form a plug, the structure of which is at least partially

destroyed by mechanical, physical, and/or chemical means.

8. The use according to claim 7, characterized in that the structure of the plug is

at least partially destroyed by swelling or further swelling.
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© 27. The conposition according to claim?25 or claim26, characterized in
that the structure of the plug is, at least partially, destructible by
being irradiated with el ectronagnetic radiation. 28. The conposition
according to any one of the clains 25 to 27, characterized in that the
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claim 31, characterized i'h that said lab are sele romthe
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anhydrisg $ Qgs. 33. The conposition according to any one of the claims 28
to 32, ﬁa O}C erized in that, by cleaving chem cal bonds, the solid plug is
convertible into cleavage products which are renovabl e by being resorbed by
the intestinal wall. 34. The conposition according to any one of the
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are created within the plug during polymerization and/or cross-linking and that the

structure of the plug is at least partially destroyed by cleaving said bonds.

13.  The use according to claim 11 or claim 12, characterized in that the labile
bonds are selected from hydrolysis-, light- and temperature-sensitive bonds as well

as enzymatically cleavable bonds.

14.  The use according to claim 13, characterized in that the labile bonds are
selected from the group consisting of acetal, ketal, ester, ortho-ester, azo, ether and

anhydride bonds.

15.  The use according to any one of the preceding claim_s, characterized in that

said composifion is transported to the desired site within the intestine via the anus.

16.  The use according to any one of the pfeceding claims, characterized in that
the solid plug is removed via the anus, optionally after a preceding, at least partial,

destruction of its structure.

17.  The use according to any one of the claims 10 to 16, characterized in that, by
cleavihg chemical bonds, the solid plug is converted into cleavage products which

are removed by being resorbed by the intestinal wall.
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18. The use according to any one of the preceding claims, characterized in that

the mammal is a human being.

19.  Composition for forming a temporary obstruction of the intestine of a mammal,
said composition being flowable and solidifiable to form a solid plug at a desired site
of the intestine, the structure of said plug being changeable for a subsequent, at least

partial, removal of said obstruction.

20. The composition.according to claim 19, characterized in that it is a flowable

solution, suspension, or dispersion of at least one natural or synthetic polymer.

21.  The composition according to claim 19 or claim 20, characterized in that it has

a viscoelastic or thixotropic behavior.

22.  The composition according to any one of the claims 19 to 21, characterized in
that it is solidifiable to form said solid plug by one or more processes selected from

the group consisting of swelling or coagulation, polymerization, and cross-linking.

23. The composition according to claim 22, characterized in that one of the proc-

esses includes swelling in water or in a agueous mixed solvent.

24.  The composition according to any one of the claims 19 to 23, characterized in

that it is solidifiable to form a solid foam or gel.
25.  The composition according to any one of the claims 19 to 24, characterized in
that it is solidifiable to form a plug, the structure of which is, at least partially, destruct-

ible by mechanical, physical, and/or chemical means.

26. The composition according to claim 25, characterized in that the structure of

the plug is, at least partially, destructible by swelling or additional swelling.
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27. The composition according to claim 25 or claim 26, characterized in that the
structure of the plug is, at least partially, destructible by being irradiated with electro-

magnetic radiation.

28. The composition according to any one of the claims 25 to 27, characterized in
that the structure of the plug is, at least partially, destructible by cleaving chemical

bonds.

29.- ‘The composition according to claim 28, characterized in that the polymer
contains labile bonds and the structure of the plug is, at least partially, destructible by

cleaving said bonds.

30. - The composition according to claim 28 or claim 29, characterized in that, in the
course of the polymerization and/or cross-linking, labile bonds are producible within
the plug and the structure of the plug is, at least partially, destructible by cleaving

said bonds.

31.  The composition according to claim 29 or claim 30, characterized in that said
labile bonds are selected from hydrolysis-, light- and temperature-sensitive bonds as

well as enzymatically cleavable bonds.

32. The composition according to claim 31, characterized in that said labile bonds
are selected from the group consisting of acetal, ketal, ester, ortho-ester, azo, ether

and anhydride bonds.
33.  The composition according to any one of the claims 28 to 32, characterized in
that, by cleaving chemical bonds, the solid plug is convertible into cleavage products

which are removable by being resorbed by the intestinal wall.

34. The composition according to any one of the claims 19 to 33, characterized in

that the mammal is a human being.
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