- 1 - Controllable Gastric Band The invention relates to a controllable
gastric band includ- ing a nonextensible back and a chanber arranged on the
stoma side of the back for controlling the stoma restriction by sup- plying
and discharging liquid, or fluid, respectively, to and from said chanber.
The invention relates to a further devélopnent of the con- trollable gastric
band offered by several manufacturers in ba- sically identica

configurations (e.g., SwedFshtBahdabjecbeethic(Bahdson & Johnson), Lapband
by Bioenterics, ...). This is a band used to limt food intake, which is
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US 4,592,339 A describes a gastric band in which a chamber
is arranged on the band side facing the stomach, which chamber
can be filled with a liquid. A control of the stoma width is
thereby enabied. The filling with liquid and emptying of the
system may be realized through a subcutaneously sewn-in port,
which is connected with the chamber of the gastric band via a
flexible hose.

WO 03/020183 Al discloses a gastric band that is surrounded
by a viscoelastic material to protect the stomach.

Finally, WO 2005/009305 Al discloses a gastric band which
comprises a mechanically or electrically controlled and effected
autoregulatory change of the stoma width aimed at overcoming the
problems cccurring with the presently used gastric bands and ob-
taining improved long-term results. For, it is true that
presently used gastric bands in most cases yield good long-term
results in terms of weight reducticn and patient satisfaction,
yet there are some problems which become particularly prominent
with high band fillings. Many patients have, thus, reported on
the unpleasant phenomenon of sialemesis, or regurgitation, re-
spectively, primarily in the recumbent position. Food particles
may remain in the esophagus above the stoma for quite some time,
start fermenting there and hence provoke, in addition to bad

breath, an irritation of the mucous membrane inveolving pain. A



start fermenting there and hence provoke, in addition to bad breath, an
irritation of the mucous nenbrane involving pain. A2 permanently high
restriction of the stoma will over nonths lead to a decrease of the
esophagial notility and in some cases to an increasing expansion of the
esophagus, which will finally cause thé esophagial sensitivity to fade away
and the band effect to be lost, which will result in an increase in weight
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stoma width.

The object according to the invention is achieved by a gast-
ric band of the above-indicated type, in which a pressure cham-
ber is provided on the exterior of the back, which pressure
chamber is connected te the stoma-restricting chamber via a
pressure valve. The gastric band is so narrowly adjusted in its
stoma width as to be hardly passable by the swallowed food. The
escphagial peristaltic conveys the bolus into the small stomach
portion akove the band. The narrow band constitutes a flow im-
pediment for the beolus. As a result, a high intrabolus pressure
is generated, which will finally reach the pressure of the peri-
staltic wave (40-80 mmHg). At a pressure increase, the pressure
valve according to the invention is opened by the bolus, a por-
tion ¢f the liguid flows over from the stoma-restricting chamber
of the gastric band into the pressure chamber, thus causing the
extension of the stoma and enabling the passage of the bolus.
The gastric band according to the invention causes a lag effect
on the food passage in order to reach an early sense of fullness
for the bearer of the band and, hence, reduce the food gquantity
taken in. With the presently available gastric bands, the adjus-
ted stoma width usually remains unchanged.



The gastric band according to the invention causes a |lag effect on the food
passage in order to reach an early sense of fullness for the bearer of the
band and, hence, reduce the food quantity taken in. Wth the presently
avallable gastric bands, the adjus- ted stoma width usually renmains
unchanged. 3 Advantageously, t he openl%g behavi our of the pressure val ve
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Advantageously, the pressure chamber is designed to be
elastic so that, due to its elastic properties, it is capable of
storing volume at an elevated pressure. Thus, when opening the
pressure valve, the liquid, or fluid, respectively, flowing off
into the pressure container will be intermediately stored in the
pressure chamber under an elevated pressure.

In order to make it possible that, after passage of the bol-
us, an inc¢reased pressure will again be exerted on the stomach
by the stoma-restricting chamber, the pressure chamber is con-
nected tc the stoma-restricting chamber via a backflow channel
including a non-return valve. Thus, the liquid or fluid, re-
spectively, temporarily stored in the pressure chamber will
empty again intc the stoma-restricting chamber of the gastric
band via the backflow channel and the non-return valve immedi-
ately after the bolus has passed, the initial state thus being
restored.

Advantageocusly, the pressure valve is connected to a means
for a temporal control. In this way it is possible to influence
the behaviour of the pressure valve as a function of time. Dur-
ing the night hours, the pressure valve may, e.dg., be adjusted
such that already at a slight pressure increase, the stoma-re-
stricting chamber will become larger, thus enabling the passage
of a bolus or the flowing off of saliva. On the other hand, the
pressure at which the pressure valve will open can be adjusted



Advant ageousl y, the pressure valve is connected to a neans for a tenporal
control. Inthis way it is possible to influence the behaviour of the
pressure valve as a function of tinme. Dur- ing the night hours, the pressure
valve may, e.g., be adjusted such that already at a slight pressure
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at slight pressure increases. The secondary peristaltic waves
triggered if the bolus does not filow off completely can cause
the food particles to flow off.

If on the stoma-side of the back, at least one auxiliary
chamber is provided, an adaptation of the gastric band to the
thickness of the gastric wall as well as tc the amount of
adipose and connective tissues additionally enclosed in the
gastric band, which vary from one person to the other, can be
effected. By filling the at least one auxiliary chamber, the ba-
sic pressure in the gastric band can be adjusted. With an in-
creasing filling volume of the auxiliary chamber, also the
pressure in the stoma-restricting chamber will increase. Advant-
ageously, this at least one auxiliary chamber is not included in
the ligquid circulation between the stoma-restricting chamber and
the pressure chamber.

For adjusting the basic pressure, the stoma-restricting
chamber and/or the at least one auxiliary chamber advantageously
are connected to a port to be arranged subcutaneously. By
filling the port with liquid or a fluid, or sucking off liguid
from the port, respectively, the basic pressure can be adjusted.
0f course, also autonomously operating ports in which the liquid
or the fluid, respectively, is shifted from a reservoir inteo the



pressure in the stoma-restricting chanber will increase. Advant- ageously,
this at | east one auxiliary chanber is not included in the liquid
circul ati on between the stona-restricting chanber and the pressure chanber
For adjusting the basic pressure, the stoma-restricting chanber and/or the
at | east one auxiliary chanber advantag%ously are connected to a port to be
arranged subcut aneousl| Eﬁ@mfrllrng the port with liquid or a fluid, or
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Fig. 1 afterthedsansfenafbeliquid into the pressure chamber; Fig. 3 shows
a further enbodinent of a gastric band with a subcutaneously arranged port;
Fig. 4 showsT&ef dPVREE1BRDBALAeRE BRPA2§ASHr ik Bard dfrtald bEuBRUt® ge%%%
port andtaaphessutiguekanbeheaeianged next to it;

Fig. 1 shows a schematic cross section through an embodiment
of a gastric band prior to the opening of the pressure valve;

Fig. 2 shows a schematic cross section through the gastric
band according to Fig. 1 after the transfer of liguid into the
pressure chamber;

Fig. 3 shows a further embodiment of a gastric band with a
subcutaneously arranged port;

Fig. 4 shows a further embodiment of a gastric band with a
subcutaneous port and a pressure chamber arranged next to it;

Fig. 5 shows a further embodiment of a gastric band with at
least one auxiliary chamber; and

Fig. 6 shows a schematic illustration of an implanted gast-
ric band with a subcutaneously arranged port and sensors for de-
tecting peristaltic waves as well as the swallowing activity of
the patient.

Fig. 1 shows a cross section through a gastric band 1 com-
prising a liquid-filled chamber 2 and a non-extensible back 4.
The liquid-filled chamber 2 lies at the gastric wall 3 so that
the stomach can be restricted more or less as a function of the
filling of the chamber 2. According to the invention, via a
pressure valve 5, the stoma-restricting chamber 2 is connected
to a pressure chamber 6 located externally of the back 4. Via a

backflow channel 7 with a non-return valve 8, the liguid from



Fig. 5 shows a further enbodi nrent of a gastric band with at | east one
auxiliary chanber; and Fig. 6 shows a schematic illustration of an inplanted
gast- ric band with a subcutaneously arranged port and sensors for de-
tecting peristaltic waves as well as the swallow ng activity of the
patient. Fig. 1 shows a cross section tthhrough a gastric band 1 com prising
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such as indicated in Figs. 1 and 2. Thereby, the pressure valve
5 can be controlled as a function of the time of the day. The
pressure at which the pressure valve 5 will open may, e.qg., be
adjusted to be higher during the morning hours, making an intake
of food in the morning hours more difficult. Likewise, the pres-
sure at which the pressure valve 5 will open can be reduced dur-
ing the night hours in order that saliva or food particles
accumulated above of the stoma can pass the stoma and be conduc-
ted away.

Fig. 3 shows a variant of the gastric band 1 according to
the invention, wherein the stoma-restricting chamber 2 is con-
nected via a corresponding duct 11 to a port 10 to be arranged
subcutaneously. By supplying and draining liquid via the port 10
to and from stoma-restricting chamber 2, an adaptation of the
gastric band 1 to the respective conditions can be effected.

In the embodiment variant of a gastric band 1 according to
Fig. 4, the pressure chamber 6 is not arranged immediately be-
hind the back 4, but next to the port 10. During a pressure in-
crease in the stoma-restricting chamber 2, the former is
transmitted via the duct 11 into the port 10, where the pressure
valve 5 will open when a respective pressure has been reached

and the ligquid will be conveyed into the pressure chamber 6.



sure at which the pressure valve 5 wll open can be reduced dur- ing the

ni ght hours in order that saliva or food particles accunul ated above of the
stoma can pass the stoma and be conduc- ted away. Fig. 3 shows a variant of
the gastric band 1 according to the invention, wherein the
stoma-restricting chanber 2 is con- nected via a corresponding duct 11 to a
port 10 to be arranged subcutaneously. By supplying and draining liquid via
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accordin er roMt e varl ant accor 1" n that
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stoma-r @shr kaiknNduchanhey enambiehiauxthd apys chagPhsdRens SONchdEsieLd via a
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be effethedauknlthirg cbameetsoh? atdenatxihchngedhambels 1Pqale @otcw-hcl uded
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adipose tissue enclosed by the gastric band 1 can be achieved.

Fig. 6 schematically shows an application of the gastric

band 1 according to the invention which encloses the entrance of
the stomach M of the patient P. Via a duct 11, the stoma-re-
stricting chamber 2 (not illustrated) of the gastric band 1 is
connected to a port 10 to be arranged subcutaneously, via which
the basic pressure which the gastric band 1 will exert on the
gastric wall can be adjusted. The pressure valve 5 of the gast-
ric band 1 may, e.g., be connected to a device 13 for detecting
peristaltic waves so that a control of the pressure valve 5 as a
function of the peristaltic waves or of the intake of food, re-
spectively, will become possible. Likewise, the pressure valve 5
can also be connected to a sensor 14 for measuring the swallow-
ing activity. The connection between the sensor 14 for measuring
the swallowing activity and the pressure valve 5, or a respect-
ive electronic system (not illustrated) may, e.g., be effected

by radic communication.



band 1 according to the invention which encloses the entrance of the
stoimach M of the patient P. Via a duct 11, the stoma-re- stricting chanber 2
(not illustrated) of the gastric band 1 is connected to a port 10 to be
arranged subcut aneously, via which the basic pressure which the gastric
band 1 will exert on the gastric walt €an be adjusted. The pressure valve 5
of the East- ric band 1 may, e.g., be connected to a device 13 for detecting
peri st a M§aves so that a control of the pressure valve 5 as a function
of the peristaltic waves or of the intake of food, re- spectively, mﬁll
becone possihl e L kew t he, pressur an al so be conn
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suppl yin isc ective 0 a ron1sa|
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t he ext eési opnokcthd backhEdytomwh-chspressing chamber (Es vnmnmcpfmb$umehe

st ona- r@gggbctlng chanber (2) via a pressure valve (5). 2. A gastric band
(1) according to claim11, characterized in that the pressure valve (5) is
designed to be controllable in its opening behaviour. 3. A gastric band (1)
accordi ng toackaistrdc %Bﬁ@aqtl$rbé@6rlj@ngt Batcmempx eSéwéﬁacy@éyﬁzéé)ms
de5|gneg g 3@ control |l abl e mnt25 g to the pressure lf at, which the
pr essur &1¢&1 YOS BFESFHIF SN e Aléa EFienBdnbe }i‘} Geba %%D%% traim2 or
3, chara¢Bersadng|behhauomhe control of the pressure valve (5) is effected
mech- anically. 5. A gastric band (1) according to claim4, characterised in

that the mechani cal control of t he pressure val ve 55) is ef- fected by the
aid of &-1iqdi gasérig Prgidd, (1) egpeetriapyto claim characterized in

that the pressure valve (5) is designed to be controllable with
respect to the pressure level at which the pressure wvalve (5)
will open.

4., A gastric band (1} according to claim 2 or 3, characterised
in that the contrcl of the pressure valve (5) is effected mech-
anically.

5. A gastric band (1) according to claim 4, characterised in

that the mechanical control of the pressure valve (5) is ef-
fected by the aid of a liquid, or a fluid, respectively.

6. A gastric band (1) according to claim 4 or 5, characterized
in that the mechanical control of the pressure valve (5) is ef-
fected via a second port chamber, which is connected with the

pressure valve (5) by a connection hose.

7. A gastric band (1) according to claim 2 or 3, characterised
in that the contrel of the pressure valve (5) is effected elec-

tronically.

8. A gastric band (1) according to any one of claims 1 to 7,
characterised in that the pressure chamber (6) is designed to be

elastic so that, due to its elastic properties, it 1is capable of



6. A gastric band (1) according to claim4 or 5 <characterized in that the
mechani cal control of the pressure valve (5) is ef- fected via a second port
_chanber, which is connected with the pressure valve (5) by a connection
hose. 7. A gastric band (1) according to claim2 or 3, characterised in
that the control of the pressure valve ?5) is effected elec- tronically. 8.
A gastrlc band &%REaccordl one of clainms 1 to 7, <characterised in

that th8 pFERdu %%ﬁ%%ra€g?£?gggég Bhedt"be elastic so that, due to its

el astic properties, it is capable of 9 - storing vol une at an el evat ed
pressur 9. C d ) o, any. e. pf i 8,
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char act présedrénchhabet he6 pressai ee Vet yeed S ré sswonnest goe too@veyeans (9)

for a tgg?grﬁéggoghéogt 43 rg‘grgg€%£ ccggﬂgeéliagccording to any one of

cl ai ns characterised tn a neans ) for detecting
peristaltic waves is connected to the pressure valve (5) is provided. 12. A

gastricyband Alagagewedbagdt@1Ena(c@@§d9;&gc£@w§ y1lod® dd. c1ehtactesiged in
that on the stoma-sid east one auxiliary, chanber (12)

i's provFB@HaCEerﬁﬁaaéPrFEaBaBHe(Rfe%%EB?dY%bV?o ahyl®neeBrected nfe® Pt o 12,
charact gerfed (Bn £bat at hemsboah-cestroCti ng chanber (2) and/or the at | east
one auxiliary chanmber (12) are connected to a port (10) to be arranged
subcut aneously. 14. A gastric band (1) according to claim 13, characterised
in thatlthe phesgaptréhahbed (6) dscardangetioi anyrondj ateptaimsthetoport

(10). 150 Acﬁé%&&k@r@@@@ ﬁﬁ)tﬁggoadmegngo @@Y 98§ @été&@iﬂ@ §e££%€éht1c
characterised in that a ensorgé rOVI &g{ measurin
t

smallomﬂﬁﬁeéc%FvFPyneﬁﬁF htgeh rpFESEBﬁﬁeg?%ﬂe héSpPE%Vlg%qe val ve (5).

iz, A gastric band {1) according to any one of claims 1 to 11,
characterised in that on the stoma-side of the back (4}, at

least one auxiliary chamber (12} is provided.

13. A gastric band (1} according to any one of claims 1 teo 12,
characterised in that the stoma-restricting chamber (2) and/or
the at least one auxiliary chamber (12) are connected to a port
{10) to be arranged subcutaneously.

14. A gastric band (1) according to claim 13, characterised in
that the pressure chamber (6) is arranged in or adjacent to the
port (10).

15. A gastric band (1) according to any one of claims 1 to 14,
characterised in that a sensor (l14) is provided for measuring
the swallowing activity, which sensor is connected to the pres-

sure valve (5).





