- 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 devel opnent of the con- trollable gastric
band offered by several manufacturerslin ba- sically identical
configurations (e.g., Swedish Band by Obtech (Johnson & Johnson), Lapband
by Bioenterics, ...). Thi itz ! llzand @ed tie [Hamicdt food intake, which is
wrapped around the up- pernpbst stonmach portion or esophagus and closed. WO
01/ 24742 Al_describes a gastric band which is placed around the stonach
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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 fililed with a liquid. A control of the stoma width is
thereby enabled. 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

QW) 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 occurring 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 reduction and patient satisfacticon,
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 positicn. Food particles
may remain in the esophagus above the stoma for quite some time,
start fermenting there and hence provoke, in addition to bhad

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




breath, an irritation of the nucous nenbrane involving pain. A2

per manently high restriction of the stoma will over nonths lead to a

" decrease of the esophagial notility and in sone cases to an increasing
expansi on of the esophagus, which will finally cause the esophagi al
sensitivity to fade away and the band 2ffect to be lost, which will result

in an increase in weight despite the highly filled gastric band applied. WO
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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 extericr of the back, which pressure
chamber i1s connected to 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 focd. The
esophagial peristaltic conveys the bolus intc the small stomach
portion above the band. The narrow band constitutes a flow im-
pediment for the bolus. 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 inventiocon is opened by the bolus, a por-
tion of the liquid 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 quantity
taken in. With the presently available gastric bands, the adjus-

ted stoma width usually remains unchanged.




for the bearer of the band and, hence, reduce the food quantity taken in.
Wth the presently avail able gastric bands, the adjus- ted stoma w dth
usudal |y remai ns unchanged. 3 Advantageously, the opening behavi our of the
_pressure valve is controllable. By an appropriate adjustnment of the
pressure valve, the behaviour of the gastric band can be changed and ad-
apted to the patient's individual situatiron. According to a further feature
of the invention, the pres- sure valve is controllable with respect to the
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Advantageously, the pressure chamber is designed fo be

elastic so that, due tc 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 increased pressure will again be exerted on the stomach
by the stoma-restricting chamber, the pressure chamber is con-

<;> nected to 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 into the stoma-restricting chamber of the gastric
band via the backflow channel and the ncon-return valve immedi-
ately after the bolus has passed, the initial state thus being
restored.

Advantageously, 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.g., 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



ing the night hours, the pressure valve may, e.g., be adjusted such that
already at a slight pressure increase, the stoma-re- stricting chanmber wll
beconme | arger, thus enabling the passage of a bolus or the flow ng off of
saliva. On the other hand, the pressure at which the pressure valve wll
"~ open can be adjusted 4 to be higher in the norning hours, thereby making
the intake of food in the norning nord difficult. If a neans for detecting
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valve will resume its original behaviour, thus opening already
at slight pressure increases. The secondary peristaltic waves
triggered if the bolus does not flow 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 to the amount of
adipose and connective tissues additionally enclosed in the

7 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 velume 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 liguid 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 liquid
from the port, respectively, the basic pressure can be adjusted.

Of course, also autonomously operating ports in which the liquid

or the fluid, respectively, is shifted from a reservoir into the



For adjusting the basic pressure, the stoma-restricting chanber and/or the
at | east one auxiliary chanber advantageously are connected to a port to be
arranged subcutaneously. By filling the port with liquid or a fluid, or
sucking off liquid fromthe port, respectively, the basic pressure can be
adjusted. O course, also autononously operating ports in which the |iquid
or the fluid, respectively, is shifted¥roma reservoir into the - 5
stoma-restricting chanber, or into the at | east one auxiliary chanber,
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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 intc the
pressure chamber;

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

Fig. 4 shows a further embodiment of a gastric band with a

(:; subcutaneous port and a pressure chamber arranged next to 1it;

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

Fig. & shows a schematic illustraticn 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-extensibkble 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 cf the
filling of the chamber 2. According to the invention, via a
pressure valve 5, the stoma-restricting chamber 2 1s connected
to a pressure chamber 6 located externally of the back 4. Via &z

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



the patient. Fig. 1 shows a cross section through a gastric band 1 com
prising a liquid-filled chanber 2 and a non-extensible back 4. The
liquid-filled chanber 2 lies at the gastric wall 3 so that the stomach can
be restricted nore or less as a function of the filling of the chanber 2.
According to the invention, via a préssure valve 5 the stoma-restricting
chanber 2 is connected to a pressure chanber 6 |ocated externally of the
back 4th&/iarassibeae ko ahannein e tdt wrmmgh-traetalren ata:lmaer&sttrii@tliir@ui d from
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non-return valve 8. The opening behaviour of the pressure valve preferably
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chanbera2viesbcoarn be connected to a means 9 for a temporal control,
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.g., 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 liguid 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 teo
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 liquid will be conveyed into the pressure chamber 6.



nected via a corresponding duct 11 to a port 10 to be arranged
suhcut aneously. By supplying and draining liquid via the port 10 to and
fromstoma-restricting chanber 2, an adaptation of the gastric band 1 to
the respective conditions can be effected. In the enbodi ment variant of a
gastric band 1 according to Fig. 4, the pressure chanber 6 is not arranged
i mredi ately be- hind the back 4, but next to the port 10. During a pressure
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the duct 11 into the port 10, where the pressure valve 5 w |l _open wien a

respect i V@ pr@skidire! Has Hedh h@emﬁ%cﬁﬂ% W}teqtﬁirﬁs\ﬁque e2@SFeed i nt o
t he presstw eighamber 6. ﬁhl\Me@yt,h% @ress:w e dhi dviel shomgipestikilctirg -

chanber_2 is reduc d t.he 1i ai e.conveyed fr.om_the pressure
chanber® 8¢ THET he piet 15 RS iy oG LS AR EF By s JSEHT pr ec-

sure v@h@l@em@mméwﬁreﬁlllruﬂjmdtecﬁ rlecttlhﬁls%mbmdlwealt@ retogmmiinghdannel  as
has beepl(%él ustrated in the enbodi ments according to Figs. 1 to 3. The
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cknesses of .the gastric wal]_ 3 and adjpose. t|ssue enclosed by the
gastrl c }B%nﬂuﬁlt:hﬁr C%%‘P'}F%‘?/%dl B¢ B schHEmatdchl iy diows Wi hppiicst i on of

t he gast&ttConbaatvdcaccios cttttgnaesetiterimrg |cqmmtmct2 eftad ages dilws entgd ance
of the torrach Mgf the atlent d the St Stl‘l(;ttlng

ct 0
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gastri Cdt?@meuélw tn@%f@fénenlé he- 9astih syl 1o cambe;Adj Lt 6tha 1The prpssure
valve 5 of the gast- ric Bi may, e.g., be connected to a device 13 for
detectlﬁalpose 1ssue enclosed by the gastric band 1 can be achleved.

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

twj 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 radio communication.



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, wll
beconme possible. Likew se, the pressure valve 5 can also be connected to a
sensor 14 for neasuring the swallow ing activity. The connection between
the sensor 14 for neasuring the swatl®wrng activity and the pressure val ve
5, or a respect- ive electronic system(not illustrated) may, e.g., be

ef fect ddlafiysy adi o conmunication. 8 - Caims: 1. A controllable gastric band
(1) including a nonextensible back (4) and a chanber (2) arranged on t he
stoma sjde of the back (4) for controllln the stoma restriction

suppl yi hg anfd et 'stharagiify FIGGE Parst @ I%ﬂcéuqlé‘é?p@ctﬁqyl@lxﬁentsébéﬁd from
said chamberd) 2nd aa pﬂaﬁmle marﬁl&rar(g@d kei nhapradnded ioR e text er- i or

of the back whi ch re cqnnect.ed t he .

St ora- restri gﬁ BO]E:h%O %(S"Z%Jn%l & néqﬁoé[éalsarre ‘%elo(%;by HEPAY e PSed i n
t hat th@lm}easmleg val l/JeqL(JBJ, fs:ia dﬁsﬁlgneii tmee dyee cdonFe ltyr,oltlcabkdrel ifiront $adpieni ng
beh t terized i
Chat tneandet i d 82%*%53%.% TRl ans o e ey SRR R "
t he presabref| evelbagk wh loh hicpriossirer s gihpes) 1sdqnigséed 3o Ahgastric

band (13+a6£0riNg; £016d atindoOF 23) Ghid acterd sade Ixfhltxn,at jhe gentaal  of

t he pressure al ve ég% I.s effected mach Q%cally (gastrlc band (1)
accordlhﬁr’r%e | 57 nf33t CHG TSt S T Ve h &St of the
pressurerval elé5)ni st efepdrent@ddyatimimi d of a i quid, or a fluid,
respectively. 5. A gastric band (1) according to claim3 or 4, characteri zed
in that the nechanical control of the pressure valve (5) is ef- fected via a
s@nd port Bhaapericwmeh (B correediod wia eldien Val s @B)tasyizeccdmect i on
h5¢

6 hAc 9aBEr beebande (Jd1Recosding a@sﬁ@éc{néo We Lofhanachard sgdn i n
that the control of the pressure valve (5); fected elec- tronjcally.

7.
A gast r F&8SB&RH %@) t%%c%?%ﬁ”’%‘@r? ol%ﬁ"f%/l de Vﬂfl‘iﬂ a‘ifiﬁs ALY e Ehiaieact®Brised in
that theiplesgene chanber (6) is designed to be elastic so that, due to its
el astic properties, it is capable of
3. A gastric kand (1) according to claim 1 or 2, characterised
in that the control of the pressure valve (5) is effected mech-
anically.

4. A gastric band (1) according to cliaim 3, characterised in
that the mechanical control of the pressure valve (5) is ef-

fected by the aid of a liquid, or a fluid, respectively.

ijx 5. A gastric band (1) accerding to claim 3 or 4, characterized
it
in that the mechanical control of the pressure valve (5) is ef-
fected via a second port chamber, which is connected with the

valve (5) by a connection hose.

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

tronically.

7. A gastric band (1} according to any one of claims 1 to 6,
charactferised in that the pressure chamber (6) is designed to be
elastic so that, due to its elastic properties, it is capable of

storing volume at an elevated pressure.

AMENDED SHEET



storing volune at an el evated pressure. AVENDED SHEET 9 8. A gastric band
(1) according to any one of clainms 1 to 7, characterised in that the
pressure chanber (6) is connected to the stoma-restricting chanber (2) via
a backfl ow channel (7) in- cluding a non-return valve (8) so that the liquid
stored in the pressure chanber (6)-aP an el evated pressure can be conveyed
back into the stoma-restricting chanber (2). 9. A gastric band (1) according
to any8 one Hfgattaii Hand 6l) aharztingr itsednivn orisatoft e apgmesdurte val ve (5)

is connegted:&0: fed r@antsha(@)tﬁeorp@estsﬁm@r&lanﬁ;%tr@- 150 coFhe gast kic band
(1) according to a%]éfne of clainms 1 to 9, ¢c aracterlsed in_that a nmeans

(13) fore d%’f‘ér&‘i‘llf\%s Gistng tFhamRel e )i iy Gvitdedt L chamesds ((23)i s

ConneC&B@di@gtaﬁlen@fﬁeﬁé;wﬁq walwe () .scllbhaA gast niiephand tobedceordieng to
any one_of clai 1b é)l char act erlsgcflnthat ontrf_)e st onma- Si e of the
back (Qﬁes%ltlrel%}é%rf‘ Bhe Bt iy Ehvaa}*}:b RIE2)°HES prdvicdeFO™F YR gastric
band (liachcmtdltﬂgetmtfanw~mmtmmmlmg mhahmitexr 1UT,) . char acterl sed in that the
stoma-restricting. chamber (2) and/or the at |east one auxiliary chanber
(12) are connected to a port (10) to be arranged subcutaneously. 13. A
gastri®. band gaytateoraithg(to aterrAdy teharatteys $dd dlmimshat tohd,pressure

chambetrn  6) -+ 8ratcangede i %@dguaecseguré o diie @ortid met4edA@astri c band
(1) accordi ng%to any one of c|ains 13, characterised in that a sensor
i

(14) i8Spiov bdf‘P"érarrE%“é&%?]r’%Jg Ccfrh‘ér%]wal | owi ng activity, which sensor is
connected to the pres- sure valve (5). AMENDED SHEET

10. The gastric band (1) according to any one of claims 1 to

C:> 9, characterised in that a means (13) for detecting peristaltic
waves 1is provided, which means (13) is connected to the pressure
valve [(h).

i1. A gastric band (1) according to any one of claims 1 to 10,
characterised in that on the =stoma-side of the back {(4), at

least one auxiliary chamber (12} is provided.

i2. A gastric band (1) according to any one of claims 1 to 11,
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.

13. A gastric band (1) according to claim 12, characterised in

éi)

that the pressure chamber (6) is arranged in or adjacent to the
port (10).

14. A gastric band (1) according to any one of claims 1 to 13,
characterised in that a sensor {14} is provided for measuring
the swallowing activity, which sensor is connected to the pres-

sure valve (D).

AMENDED SHEET



