THOD AND DEVI CE FOR FI XATI-ON - O:A'SENSO~? IN A B(I)ICIEQY LUVEN FIELD OF THE

1 NVENTI ON 5 The present |nven \m\“ general ly t %@f@h{; & a@d deyice

for fixation-of a sensor. @\W\ n and for protection of "th

sensor during insertion |nto odi ;% | umen._ BACKGROUND I@B FHEZL NVENTI
Sensors for the nonitoring. and/er recoraatlon of various hunan(ghy5|cal

10 chem cal and/or physiol ogical paranmeters are known in the \R .ﬁ

Patent No. 4, 485 813 desMETHODANBBEVICERORBIXATION nanent | y i npl aht'ed

in a specific location Wi t DFMASENSORHN A BODILY LUMEN! ant abl e medi cal
devi ce such as a pacenaker. This sensor is used to nonitor  certain
physi cal and/ or physi ol ogi cal paraneters of the subject In which it has

been inplanted. This sensor -ﬁ%gﬁﬁﬂﬁq he subj ect for extended
periods of time to 15 contlnuousFy nonitor in ornatlon about theSSugﬁgct A
sevete limtation tg the sensor.des bed ent . No. 4,485 IS
t he 5 linmited nunber ?hef P 'ﬁsegg'lnﬁfxénqndlﬁ‘é{eis §ﬁ%e tﬂﬁl ’Eﬁﬁ?‘{ and.device g?rnfﬁia&ﬁ{‘ &f hd ue
to the reqU|renen the ensor be | ocated in a nedical device such as
a pacemak®endn ?h?@é cqand 3"’@0??90&%9 fshe senspralyeing insertipn intpadodilyri t at i on
on the location and fixation of the sensor limts the usefulness 20 of the
sensor f oMMeRt er - | umen applications. Sensors used to nmonitor paraneters
within lumens are made of very thin nenbranes that are highly sensitive to
mechani cal pressure. As a BAEKGROUNEORTHENNVENTION of the sensor being
damaged during insertion and or positioning. Danage to the sensor could
Sensors for the monitoring and/or recordation of various human physical,
10 chemical and/or physiological parameters are known in the art. U.S. Patent No. 4,485,813
describes a sensor that may be permanently implanted in a specific location within the human
body in an implantable medical device such as a pacemaker. This sensor is used to monitor
certain physical and/or physiological parameters of the subject in which it has been
implanted. This sensor can be maintained in the subject for extended periods of time to
15 continuously monitor information about the subject.
A severe limitation to the sensor described in U.S. Patent No. 4,485,813 is the
limited number of possible locations in Which it can be implanted due to the requirement that
the sensor be located in a medical device such as a pacemaker and the difficulty of fixation
independently. This limitation on the location and fixation of the sensor limits the usefulness
20 of the sensor for inter-lumen applications.
Sensors used to monitor parameters within lumens are made of very thin
membranes that are highly sensitive to mechanical pressure. As a result there is a great risk
of the sensor being damaged during insertion and or positioning. Damage to the sensor could
result in poor performance or non-operability of the sensor. For example, should the

25 membrane of a sensor break during insertion, the sensor would be rendered inoperable. Due

to the risks associated with the procedures for the insertion of Sensors, there ‘would be great
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résult in poor performance or non-operability of the sensor. For exanple,
. should the 25 nenbrane of a sensor break during insertion, the sensor would
be rendered inoperable. Due to the risks associated with the procedures
for the insertion of sensors, there would be great X1100110 IIMVIII VIII

1101 PII ~I'I~ *@000R* costs and risks involved should a sensor be danmaged
or destroyed during.insertjon, Thus, here is. al so need for a_device and
met hod ofX 5 gwg@ﬁe shauldip senser frerf{fe}as%ﬂr desoyedidugpg Hiserign SUMAARY OF

THE PRESENT I NVENTION It is, therefore, an object of the present invention
t o provi dthere igalspadeehior adevice and methpd phipriotssting seasers durng insertiobanti | y | unen.
Through the use of such a nethod and device, renotely interrogated sensors
may be fi firationi t hin bodily |unens. Such sensors nmay be used to record

and/ or nonitor paraneters such as, for exanple, physiological paraneters,
10 e.g., pressure and velocity of flow and biochenical paraneters, e.g.,

| evel of gases and biochem cal substances in the fluid contained in the

| uneg. The nonitoring of A o ' ' tes sone |evel of
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intervention and the frequency of s ! Imted by the
theref ore.  provi destis BERBE TP ol e huym A uBR & FBtidk sortied Filer
tenporarily  or romanently, in a lumen and_interrogated from an exterior
posi tion, d%/"é‘fc f@EE*P&%P?? enseyinraRodily jumens ‘Pweygh the usepf sushywemghodand any
intervention or physical intrusion. The present invention provides a
met hod andevikeyremotély internagated semsormayf besfixad within bodily lumens. Such sensors may
be used to record and/or monitor parameters such as, for example, physiological parameters,
10 e.g., pressure and velocity of flow, and biochemical parameters, e.g., level of gases and
biochemical substances in the fluid contained in the lumen.
The monitoring of conditions in lumens today dictates some level of
intervention and the frequency of such monitoring is limited by the relative risk of the
required intervention. The present invention, therefore, provides a sensor device which may
15 be implanted, either temporarily or permanently, in a lumen and interrogated from an exterior
position, for example, the surface of the body, at any time without any intervention or
physical intrusion.
The present invention provides a method and device for the fixation of such
sensors in specific desired locations and/or preferred positions in the lumen. Such fixation of
20 the sensors may be achieved at the time of any required surgical intervention or
independently by catheterization. Furthermore, the sensor may be connected to the repair
device, e.g., the stitches of a bypass, an aneurismal repair device, a stent, etc., or mounted on

its own dedicated fixation device.

A sensor may be fixed inside a lumen by any number of means, including




sensors in specific desired |ocations and/or preferred positions in the
Jumen. Such fixation of 20 the sensors may be achieved at the tine of any
“required surgical intervention or independently by catheterization.
Furthernore, the sensor nmay be connected to the repair device, e.g., the
stitches of a bypass, an aneurisnal repair device, a stent, etc., or '
nmounted on its own dedicated fixation device. A sensor nmay be flxed I nsi de
a |l umen byirgety aitanhing thefsensoairspla¢e, &drigdample, by includinglhplestin thelsemsyr,tehge, sensor
in place, for exanple, by including holes in the sensor, e.g., around its

per i phery arcaumd iBiptrAptery)gnd beachingahe sdnsortth ehesstitdhehiefa bbfpa& diyip@strgdy( omg
surgery, or through the use of a surgical adhesive. A sensor nay also be
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or aneurig e98f£u§p{,ﬁgarvaggzﬁa$ggﬁ@§&§ mgﬁ%agﬁsgiﬁaﬁ%mu eodt%%%ead acent

to or near e rep nsor e pOSI |oned

i nsi a Iunen usi dedi.cated devic an.a chorln r|n which is
el d i ¢ hERRE e A HaTh ar FIREOR ropPas devise Wi Ehe psesid sk dtvat o
cat heter ball oon. The anchorin r|n does not necessarily have to be
circul ar fhouHapibe repair dexice; Addisionaliys a senser way hepossionsd rgqtp&@@elug@gttwlggpt ed
for the |ocation 10 where placed. Additionally, the anchoring ring may have
a separ at dedicated devies; e.guppanchotiog hiog,dvhitiis hebhwithin aThmen and fixed inplaseyfpor t
may be any shape or size, including, for exanple, circular, square,

rect angul axample yexgdarsivapeith a catheter ballobh. The Mchbong risg &&@homecédsax\{@dlaﬁé\d

etc, and it may be constructed as only a border or as a solid piece of

mat eri al . (M ditdRl iS$ABE bat Hﬁy uﬁ?ea@rbé %9&]%9’ aﬁfotﬁﬁtcs@lﬁﬁé l?ers% Qlited %rrthgr0§atlJ

exanple, two 15 sensors wth one placed on ‘each side of a stent

SENSQF s awh@&rb?&e&.t AE]S&J&&W} ﬁl%cagxcﬁ)&?ng ring may have a separate carrier or support to hold

the sensor. The carrier or support may be any shape or size, including, for example, circular,
square, rectangular, diamond shaped, linear with or without a bent or curved end, etc, and it
may be constructed as only a border or as a solid piece of material.

Multiple sensors rﬁay be attached to a carrier or carriers, for example, two

15 sensors with one pl'aced on each side of a stent, or two sensors attached at both connections
of a bypass section, e.g., one sénsor at the entrance to an aneurismal sleeve and one at the
outside of the sleeve to monitor for a possible leak around the sleeve. Additionally, a Sensor
may have multiple repair devices or dedicated devices supporting it within a lufnen, either
with or without a carrier, for example, a sensor supported between two anchoring rings.

20 A sensor may be supported by or connected to a carrier, for example, by
providing a groove-like depression(s) or notch-like depression(s) in the sensor into which a
portion(s) of the carrier may be inserted, or the sensor may be configured such that a
portion(s) of the sensor, for example, a lip-like extension(s) or protrusion(s), may extend :

beyond the dimensions of the carrier to be supported thereby. Additionally, the sensor may



of a bypass section, e.g., one sensor at the entrance to an aneuri snal
_ sleeve and one at the outside of the sleeve to nmonitor for a possible |eak
around the sleeve. Additionally, a sensor nmay have nmultiple repair devices
or dedi cated devices supporting it within a lunmen, either wth or wthout
a carrier, for exanple, a sensor supported between two anchoring rings. 20
A sensor may be supported by or connected to a carrier, for exanple, by
provi di ngbecatgrclmive the daerictsfor exsnpie (by)welding and/br gliding depryesmbontis)s ¢fithe¢ he
sensor into which a portion(s) of the carrier nay be inserted, or the
sensor megpoke configured such that a portion(s) of the sensor, for
exanple, a lip-like extension(s) or protrusion(s), may extend beyond the

di mensi ons Of Lhe SRR SEnid O HRBRK b Hiné) Srimp R Rt Nenii sensor

may 3 be attached to the carrier, tor exanple, wel di ng and/ or gl uei ng or
any conbinations of the _.abgve.. Aiter a.se s fixed within a |upen, for
exanpl e, ROFSHG WA psanenandidkice ypplaatiss P, cdronay dpds mietyeer el

i npl antati on, PTCA, coro,nardy bypas surgﬁry, tc., it., 5 may thereafter be
moni § or edmpeterafteche monitored pesiodically tortrack agy P&W‘ifmé 8ri9/3s¢e8s assess

the effectiveness of the procedure that was perforned. For exanple, the
sensor nethe pffectivergss of td pprsedurd ithpa Way peréormed e Eer examplegthyg sersonmay bgr ess or
deterioration of the corrective effect, and the progress of rel evant
synpt ons mbnitored perivalicallivitn dss¢ss thedong tefa paapress er detpdicraticrbfahelcormytive

nmoni tored individually or 10 simultaneously to derive gradients along a

| unen ande.fRet, aAdthR pr&iRedsof AN aREsyptGREbf PiliseasdICh sensors may be fixed in
any nunber of positions within a |lunmen, for exanple, on both sides of a

| esion treated by Fﬁ%pﬁé stenso% m\% BQ ﬂﬂﬁlaﬂteé En?cmnay BQnB%&e& krgﬁ\ﬁdl%f.lly%r bypass

section, and

10 simultaneously to derive gradients along a lumen and across a repair device or section. Such
sensors may be fixed in any number of positions within a lumen, for example, on both sides
of a lesion treated by PTCA with or without a stent, on both sides of a bypass section, and
before, after and around an aneurismal repair device, etc.

The present invention also provides for a device and method for the protection

15 of sensors during in.sertion. In order to preserve sensors during insertion and remove the risk
of damage to or destruction of sensors during an insertion or positioning procedure, sensors
may be colaited with a protective layer which is soluble in an aqueous solution, and which
disappears immediately or soon after deployment of the sensor in the body. 'Ihé material
used for, thickness of, and hardness of the coating may vary, for example, depending on the

20 location of the sensor, the type of sensor, protection lgvel sought, and rate of dissolution
desired.

The fixation device may be constructed by first creating a flat version of the
desired pattern for the fixation device, for example, from a piece of thin stainless steel sheet

metal or some other material, e.g., any metal, non-metallic or bioabsorbable material. The



before, after and around an aneurismal repair device, etc. The present

. invention also provides for a device and nethod for the protection 15 of
sensors during insertion. In order to preserve sensors during insertion and
renove the risk of danmage to or destruction of sensors during an insertion
or positioning procedure, sensors nmay be coated with a protective |ayer
which is soluble in an aqueous sol ution, and which disappears imredi ately

or soon afihEaneRialbEPrIduedd mﬁg%g%satﬁaglg% tﬂ?@ﬁ%ch@&c%&%e‘&bgg%@d for,

t hi ckness of, and hardness of t for exanpl e, "dependi ng
on the 20 SSIS e rotection |evel
sought, tﬂ %{1 %loga'éugtg Chd o%(’e ﬁ?#éggpgﬁ'gpéa%é}ﬁ?tMI ce may be
constructed byflrs atin fl at ver5|o of the desired pattern for
the fixation devi ce @'Jé’é"rgtﬁfg as BepR fiitalt i3 deformed spias 1o causs it wdges oyaent.
sheet nmetal or sone other material, e.g., any netal, non-netallic or

bi oabsor bABreeatee fixatign devipgefrom arﬂaé,tmmlma@tm, tbarﬂabmepd tsdabediuntil theaglgesany

sui tabl e techni que, such as etching the design into the sheet netal, by
cut t Bng wmeét. The ostichiwigch hdds the sensbymaynbe clred aloag el ditcemfédame of ke

material has been cut, it is defornmed so as to cause its edges to neet. To

create a ﬁxat&hld@nxcd,aﬂa)cmérfd%rp%nﬂicalar tothé BlosPgdction Of the kg FortedBRhAY | S
rolled until the edges 5 neet. The portion which holds tﬁe sensor iay be
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Afterwards, .the fi |o deyi ce lis t her mechanically or
el ectro ch%ﬁ?@df p 1s e er mec aliy or electroc emlc f
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BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be understood and appreciated more fully from the
following detailed description taken in conjunction with the drawings in which:
Fig. 1A is a drawing of a first fixation device for a sensor according to a
15 preferred embodiment of the present invention;
Fig. 1B is an illustration of a method for fixation of the sensor of Fig. 1A
within a lumen according to a preferred embodiment of the present invention;
Figs. 2A and 2B, show illustrations of a second fixation device for a sensor
before expansion and after expansion, respectively, according to a preferred embodiment of
20 the present invention.

Figs. 3A and 3B, show illustrations of a third fixation device for a sensor
before expansion and after expansion, respectively, according to a pteférred embodiment of
the present invention.

Fig. 4, illustrates a second method for fixation of a sensor within a lumen

5



10 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wll be

. understood and appreciated nore fully fromthe follow ng detailed
description taken in conjunction with the drawings in which: Fig. 1 Ais a

drawing of a first fixation device for a sensor according to a 15

preferred enbodi nent of the present invention; Fig. 1 Bis an illustration

of a nethod for fixation of the sensor of Fig. 1 A wthin a |unen

accor di ng ykigg thelthi?d Bkatesh RIRLLLOTA n Bis. BACHR 5 ,_%eéor@igg %‘d;& j;:%?e'neﬁi gs. 2A and

2B, show illdstrations of a second fiXatlon Vi ce ensor before

expansi on . xpansi.on. respectively, according to a preferred
enbodi mentel%o d'@bgﬁ{ge g?%é%némvep{ﬂ%nt lon. Figs. 3A and 3B, show

illustrations of a third fixation device for a sensor_ bhefore expansion and
after expansion, re&jfectIhowsgn illystration ofg maskforstehag phafladssian pEthe of t he
present invention, Fi %: 4, illustrates a second nethod for fixation of a
sensor wi fikatipnedevipgwh Figs. 34 and 3B rascerdingdo pipreferrastemimdinentofitherprésant=i gs. 3A
and 3B, according to a preferred enbodinment of the present invention. Fig.
5, slows aventidrustrati on of a mask for etching of a flat design of the
fixation device of Figs. 3A and 3B, according to a preferred enbodi nent of

the present 5 inveRig 6/shoWs @n ilfustrStinet adfask | fbiiitHiRg bR TdedgiBEthe f O
etching of a flat design of the
fixation device of Figs. 2A and 2B, according to a preferred embodiment of the present
invention.
Figs. 7, shows a fourth fixation device for a sensor before expansion,
10 according to a preferred embodiment of the present invention.
Fig. 8, shows an illustration of a mask for etching of a flat design of the
fixation device of Fig. 7, according to a preferred embodiment of the present invention.
Figs. 9A and 9B, show an enlarged side view of a cross section of the sensor

support from Fig. 3A along the line formed between points a’ and a’ according to two

15 different embodiments of the present invention.

.DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
Reference is now made to Figs. 1A and 1B, which illustrate a first fixation
device for a sensor and a first method for fixation of a sensor within a lumen, respectively,
20 according to a preferred embodiment of the present invention.
In Fig. 1A, there is shown a sensor 1 having two holes 3 in its periphery for
attachment to sutures within a lumen. In Fig. 1B, there is shown a cbronary artery S starting
at the Aorta 7 and having an occlusion 9. A bypass 11 is connected between the Aorta at

point 13 and at point 15 beyond the occlusion 9. Sensor 1 is placed either at the proximal

6



fi'xation device of Figs. 2A and 2B, according to a preferred enbodi nent of

. the present invention. Figs. 7, shows a fourth fixation device for a
sensor before expansion, 10 according to a preferred enbodi nent of the
present invention. Fig. 8, shows an illustration of a mask for etching of a
flat design of the fixation device of Fig. 7, according to a preferred
enbodi nent of the present invention. Figs. 9A and 9B, show an enl arged

si de vi ewstiimd 7art asthe pemir'nairpanfof tl‘(eebypmssl&r Adepptivelyf seosor fimgay ®/pladeday t he
line formed between points a' and a' according to two 15 different

enbodi Menhsdigfal bstanP? € SEtht distll park berore thEdidal 5uRESS Rk BTtheRistaf pait ke iRRRED
EMBODI MENT Reference is now nmade to Fi gs | A and 1 B, Wmch illustrate a

first fio %@tl ! (Aqun%bgr(?ﬁgx?%&g'/srﬁ Hra?lgtﬁgg'tr?é}doefﬂﬁce 1ﬁ(§ﬂ on of a

sensor w unen, “respec 20 accor O a preferr

enbodi nent the PiLES | nvention sensor 1
havi ng t\ﬁB“&?HP"é‘Qng E?“éc li?é’r"ioBﬁ%tr?‘yfo&er pﬁg?%fb?ﬁ‘?gﬁé hﬁbe seﬂfoﬁﬁéi ‘ﬁ}i n a
lumen. In Fig.,1 B, there is shown a caqronar arte artin at the

Aortd 7 mewamgﬁ'g‘— 13 hodes| 3 for ?fﬁ’cgme‘ﬂ tR phssuturgs; Al ’t’(ﬁ]é’c §eT58t WBgK bE he

Aorta at point 13 and at point 15 beyond the occl usion 9. Sensor 1 is

pl aced eifixedin place wsingwurgitalathesiveor a gungical saple(s)-t he proxi mal part of the
bypass 19. Alternatively, sensor 1 may be placed at the distal ostium 21,
at the distal part Refdrfiignéveo Bligs.t2a amei2B, tiver® are showmh s¢doad dfixatical depiet aft er
the distal ostium25. Any nunber of sensors nmay be used, and they nay be

Slegf fgdl q%ﬁd;%giﬁ?ﬁ{dﬁ@éiﬁﬁsll&i g%dﬂﬁeaews@ﬁ Sredpebtivel R rac@ia&ingtdueﬁremut i on
embodiment of the present invention.

10 In Fig. 2A, there is shown a stent 30 in a non-expanded state with a first
sensor support 32 and a second sensor support 34. Altematively, the stent 30 may include
only one or more than two sensor supports. For example, a third sensor support may be
located opposite the first sensor support 32. In Fig. 2B, the stent 30 from Fig. 2A is shown in
its expanded state. Expansion may be accomplished, for example, by balloon catheterization

15 or some other procedure. To fix a sensor within a lumen, the stent 30 is positioned as it
normally would be during any medical procedure in which a stent is ﬁsed. Prior to
expansion, and either prior to or after insertion of the stent 30 into the lumen, a sensor is
placed in, placed on or attached to the first sensor suppoﬂ 32 and/or the second sénsor
support 34. The stent 30 is then either expanded, or inserted into the lumen and then

20 expanded. The same procedure may be used to fix any number of sensors within a lumen,
with the additional step of placing each sensor either in or on, or attaching each sensor to its
corresponding sensor support.

Referring now to Figs. 3A and 3B, there are shown a third fixation device for

a sensor before expansion and after expansion, respectively, according to a preferred




S'place using the two holes 3 for attachnent to the sutures. Alternatively,
the sensor 1 may be fixed in place using surgical adhesive or a surgical

" staple(s). Referring nowto Figs. 2A and 2B, there are shown a second
fixation device for a sensor before expansion and after expansion,
respectively, according to a preferred enbodinment of the present

i nvention. 10 In Fig. 2A there is shown a stent 30 in a non-expanded state

w th a fi reatbodineens of the presettinvdatiamd a second sensor support 34.
Alternatively, the stent 30 may include only one or nore than two sensor

supports. For exanplerigas Al i 8isily mlagrd£¥1@§go&emelf?%ﬁ,a&%gﬁﬁapos'te the

first sensor support 3 e sten rom 1S Ehown in

its expan tat acconp | i she baIIoon
cathetgrlqﬁgﬁghgfgI ggggdgﬁﬁechfgé%ﬁﬁ f%ﬁpwgg4a§@%ﬁ Yﬁ?d §mrunen
the stent  3Q is SItIO as it normally would be during any nedica
procedur e oF O‘Wf‘FFl@ﬂ lel gatgaal gvhigh ¢Q?§¥19bfeV@3< panmpdenllyde s eriginashape or

to or_ after insertion of the stent 30 into the lunen, a sensor is placed
in, Pl aceafieirbeing expandede dhe anchiering ring #2 mn@dwupsafppﬂurah@bfaﬂxﬂmw setimnsecond
sensor support 34. The stent 30 is then either expanded, or inserted into
t he | umen4@eontehted 0adtethpatideat thd iddiaofeach of editlengPurtih 4836 Goriroa fing any
nunber of sensors within a lumen, wth the additional step of placi ng each

sensor ei Thesensor pperH44 Qrcoﬂﬁée?éahb Ree BAGE eﬁﬁ)’ﬁﬁﬂrseétﬂmb U§at & oﬁ'tﬁﬁﬁ%}p
sensor support. Referring nowto Figs. 3A and here are shown third

fixati on Ge¥bdferdRiularty 3ERIOLecHE] OF e @m%ﬂggm AEEE RARETNAR" The

respectively, according to a preferre

invent i ONgensor support 44 is formed in the shape of a diamond, but can be any shape desired.

10 Additionally, there may be multiple sensor supports attached to the anchoring ring 42.
Alternatively, the anchoring ring 42 may be made of a single sinusoidal ring, with one or
more sensor supports attached to the peaks, since it does not serve any support function for
the lumen.

Fig. 3B shows the fixation device 40 of Fig. 3A in an expanded state. To fix a

15 sensor within a lum.en, the fixation device 40 is positioned within the lumen, for example,
during an intervention procedure, and expanded, for example, by balloon catheterization or
some other procedure. Prior to expansion, and either prior to or after insertion of the fixation
device 40 into the lumen, the sensor is placed in, placed on or attached to the sensor support
42. The fixation device 40 ié then either expanded, or inserted into the lumen and then

20 expanded. The same procedure may be used to fix multiple sensors within a lumen; with the
additional step of placing each sensor either in or on, or attaching each sensor to a
corresponding sensor support.

Referring now to Fig. 4, which illustrates a second method for fixation of a

sensor within a lumen using the third fixation device shown in Figs. 3A and 3B, according to



In Fig. 3A, there is shown a fixation device 40 in the formof an anchoring
_ring 42, in a non-expanded state coupled to a sensor support 44. The
fixation device 40 nmay be forned of any nalleable material which does not
revert automatically to its original shape 5 after being expanded. The
anchoring ring 42 is made up of a plurality of elliptical sections 46
connected one to the other at the mddle of each of their |ong portions 48

to form a arprefirred dhbodimemast tiseyirpsent indéntion. RNNGtaR ih Pig0NB, HEorbAfy artery
elliptical sections 46 at a short portion 49, and perpendicular 1o a

Cr 0SS- Sectsi epifg atttﬁ@Aaa&haga R&hing ﬁgoc%ﬁxsfo(ﬂrm g&aéw%faga%gs&tlﬁ'mabasm

sensor support 44 is forned in the shape of I anon can b€ any shape

desired. lati] er.e be,mul tinpl.e se r s orts.attached to
t he ancho?c ?%@Q%Ftr?ﬁ %Lw%x %‘E"‘raﬁé’?ﬁé?wd ?Wé’"&ﬂé&&’?rﬁé‘g? P?FE‘%DA‘?‘ SE hade of
a single sinysoidal Lig%, with one or nore sensor supports attached to the
peaks, si AEECH 1§ carped by, Bie'sersop suppart 44 ¢oppled torthe arshering spg 42nf Figsnad andi g. 3B
shows the fixation device 40 of Fig. 3A in an expanded state. To fix a 15
sensor wi BB 1§ Phaced gidher at the praximeli part of ¢ kypassd 9; at thodistal ostiach 2, ahihe diste

| umen, for exanple, during an intervention procedure, and expanded, for
exanpl e, pgrt beforectbe distel hettuen 23, f atthe distal parefierithedistal sstiati % . Al idiiber f
expansion, and either prior to or after insertion of the fixation device
40 into t bensbrsneay, betused, abd ey miay be/pheedlin dhy cBBERAHPPf BE a%‘leg;m@@aé& the
sensor support 42. The fixation device 40°is then either expanded, or

I nserted | : . rocedys.e nay. be
used o f I Sl HesiidTREAR I WARR AR caf BP TR ARG S Y ip ot
pl acing e .either, in or _on, .or. attaching each sensor to a
correspongﬁgﬁﬁgéﬁgé?&%%%%%V?Boﬁﬁﬂgwf?ﬁﬁmHDM/to Fig. 4, which illustrates a
seccirad nmet hod for kafation of a. . . ) .

eternng now to Fig. 5, therc'is shown an illustration of a mask for etching of

a flat design of the fixation device of Figs. 3A and 3B, according to a preferred embodiment
of the present invention. A mask 52 is created for etching a flat design of a fixation device.
The flat design is then etched onto a piece of thin sheet metal or some other malleable
material. The flat design is next cut from the sheet metal using, for example, a fine laser.
15 The cut flat design is then polished and bent into a circular (or other) shape. Points 54 and 56
show the locations where the flat design is coupled, for example, by welding after it is bent.
The welding creates an anchoring ring. Sensor support 58 is positioned approximately at the
midpoint of the mask 52, but may alternatively be located at any other position.
Additionally, there may be multiple sensor supports, for example, located at both sides 6f the
20 fixation device design.
Referring now to Fig. 6, there is shown an illustration of a mask for etching of
a flat design of the fixation device of Figs. 2A and 2B, according to a preferred embodiment
of the present invention. A mask 60 is created for etching a flat design of a stent. The flat

design is then etched onto a piece of thin sheet metal or some other malleable material. The
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sensor within a lumen using the third fixation device shown in Figs. 3A and

. 3B, according to 8 a preferred enbodi nent of the present invention. As
illustrated in Fig. | B, a coronary artery 5 starting at the Aorta 7 and

having an occlusion 9 is fitted with a bypass 11 which is connected

between the Aorta at point 13 and at point 15 beyond the occlusion 9.

Sensor 50 which is carried by the sensor support 44 coupled to the

anchor i ngflat desgigns pext gyt from the shegy meta psing fopexample. aifingdasent Theraut fatoxi mal

part of the bypass 19, at the distal ostium 21, at the distal part before

t he di st afesigtis then28lished and bentdntdiastiralilapéor bthef)tshape and cdupled fonstaimple, .  Any

nunber of sensors may be used, and they may be placed in any conbi nation

of the aboeRlinposict itabendr Serbysuppbie 62 Rsusitionad aisprbxifftelath miipdtht 3GROT | ng
ring can be used. The sensor 50 1s fixed in place by expansion using

bat | 0on_CablesEbin? k) AfbmaflelfHedblatddter AR oihe: fdsfliond Adufiflrginy InSE A pa"

illustration of a nas I ng of esign o fixa n- devi ce

of Figs. n ding to.,a,preferred epbodi.ment .of the present

i nveﬁt i on%}iﬂ)rlfcg% gqgfﬁﬁgoqéffgé?gﬁm%rl ch@fegha[t ﬁ&gac’lcgg? b‘&égef’bﬂeslﬁn a fixation
device. The flat sign is thepn etched onto a_piece of thin sheet netal or
sone ot her mal | eab?gefjﬁ’gﬂgr'\o& t."?{’f]ﬂ\g’ ﬁ‘F%‘Ft'S shayymy fqueth fixation-davige fons sensorsheet
metal using, for exanple, a fine |aser. 15 The cut flat design is then

pol i shed BsiereisEpansion; aecarding to @ nieferred embodimpntyifshe-present inventip. anfixadion show
the | ocations where the flat design is coupled, for exanple, by welding
after it deyidesiftin theThoem wéh dial gnchoriap eing @omprisdsarfimtging 72Gnd 988602 rigmaort 58
is positioned approximately at the mdpoint of the mask 52, but may

al t er nat i ined nonkphmfed sk, Aitha¥ndk BPpoR TS ﬁokiﬁﬂnedaﬁléﬂ%&éxﬂﬂéhbd/ﬁnémr, 94May be
mul ti pl e sensor supports, for exanple, located at both sides of the 20

Fixapi on AeMELSoHB8ViB170 may be formed of any malleable material which does not revert

automatically to its origipal shape after being expanded. The fixation device 70 is made up
of a plurality of sections 78 connected one to the other to form two anchoring rings 72, 74. A
sensor support 76 is connected to one of the sections 78 of each anchoring ring 72, 74
perpendicular to a cross-section of each of the rings 72, 74 forming a circular plane, and is

15 positioned between the two rings 72, 74. The sensor support is formed in the shape of a
diamond, but can be any shape desired. Additionally, there may be multiple sensor supports
attached to the fixation device 70. Altemnatively, the fixation device 70 may be made of two
single sinusoidal rings, with one or more sensor supports attached to the peaks, since it does
not serve any support function for the lumen. The fixation devicé 70 may alternatively be

20 made of two stents, one on each side of a sensor support, or having multiple sensor supports
attached thereto.

Referring now to Fig. 8, there is shown an illustration of a mask for etching of

a flat design of the fixation device of Fig. 7, according to a preferred embodiment of the

present invention. A mask 80 is created for etching a flat design of a fixation device. The
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Referring nowto Fig. 6, there is shown an illustration of a mask for
_etching of a flat design of the fixation device of Figs. 2A and 2B,
according to a preferred enbodi mrent of the present invention. A mask 60 is
created for etching a flat design of a stent. The flat design is then
etched onto a piece of thin sheet netal or sone other nmalleable material.
The 9 flat design is next cut fromthe sheet netal using, for exanple, a
fine | aseflatdesignis then etghed onta p giece of thinsshegionstalins some athisemalléableomatedalr cul ar
(or other) shape and coupl ed, for exanple, by welding after it is bent.
Sensor supheoflat dssign & neatcutifonethe ahget metaiasing, ordxatripie, Bifidp Gised. Ok cihfat nask
60, but may alternatively be |located at any other position. Additionally,

there nmayddsenis tehtpolithed and bet istoRRACIES (of BtheSsAsPR! %iﬂtmﬁ&ﬁf%ﬁ%n&d@iﬂm si des
of the stent design. Referring nowto Fig. 7, there is shown a fourt

fixation geyices JhQCvtﬁe rspettive l&%l&k%l’%%fﬁgﬁkp&sxgﬂgg gc;u%ilae%g]g)trlgﬁg{qﬁé,ﬂyer red

enbodi nent of the present 1 nvention. I'Xat| on evi ormof a

dual canc i NG . conpri.ses a.first rin 2.and a second ring 74, in a
non- 2x paE‘&élg ﬁ%ta'gteg? ls\?\nbetrﬁﬁ | es‘gﬁlg'&g cﬁf‘ifﬁ &P n4IopBE IPeY, n@&sﬁé’t‘ﬂ%’é‘?ﬁ %ife two
rings 72, 74. 10 The fixation deyice 70 may be fornmed of any nuall eabl e

mat eri al RETTHORCGARITOHBAtElE ?m‘i@:{lﬂfﬁﬂﬁfhed’aﬂskﬁot@“iw aljemgtiyaly beleagted aff t er
bei ng expanded. The fixation device 70 is made up of a plurality of

secti ons ang othsrpedtien] Additiorallyhberstrhaybetroultiplersenseo suppottsfomexamipleglocdiad  74.
A sensor support 76 is connected to one of the sections 78 of each

anchor i natbothgsides of thé fixatompdevdcecdasigh. t 0 a cross-secti on of each of the
rings 72, 74 formng a circular plane, and is 15 positioned between the two

rings 72, 74. The S&I@rﬂhgﬁb‘@ﬁ@ﬂg&i%fnﬂf@@,%ér@istéﬂgwggﬁﬁﬁﬂa{gegﬁiéie%e%@ﬂd’ but

can be any shape desired. Additionally, there may sensor

3 g\eip?,?;t ? Ocrﬁgsaéécgﬁgﬁ %H@ sgn?s%tr \%\%ﬁﬁﬁﬁif&% ﬁ'&"é&%lo%@ th VideFolald t\nle(ta’vlvgén ;;[ori]x?ts Il’i 23 on
a’. Asshown in Fig. 9A, a groove 90 is formed in two portions of the periphery of sensor 92,
for example, by cutting with a wire saw, by etching, by laser cutting, etc., and the sensor 92 is
then inserted into the sensor support 44 such that two portions of the sensor support 44 are
positioned wnhm the groove 90 providing support for the sensor 92. Alternatively, instead of

15 the grooves, two notches may be formed in the periphery of the sensor 92 in which the two
portions of the sensor support 44 may be positioned.
As shown in Fig. 9B, sensor 94 is formed with a lip 96 around its upper edge
98. Sensor 94 may instead be formed with one or more protrusions along its upper edge 98.
Alternatively, the lip or protrusion(s) may be located.on the bottom or at any other position
20 on the sensor. The sensor 94 is coupled to the sensor support 44, for example, by glueing,
welding, soldering, etc., the lip 96 or protrusion(s) to an edge or portion 99 of the sensor
support. Alternatively, the sensor 94 may be placed on the sensor support 44 and supported

by the lip 96 or by the protrusion(s).

Due to the sensitivity of the sensors that are used for monitoring, which have
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si'ngl e sinusoidal rings, with one or nore sensor supports attached to the
. peaks, since it does not serve any support function for the lunen. The
fixation device 70 nay alternatively be 20 nade of two stents, one on each
side of a sensor support, or having nmultiple sensor supports attached
thereto. Referring nowto Fig. 8, there is shown an illustration of a mask
for etchi%g{ﬁn a flat design of the fjxation device of Fig. 7, according
to a pref meBbmngs et F extpemely sensitive to meehanicahpressurs, 3 ogmg maydieeat ed
for etching a flat design of a fixation device. The 10 flat design is then
et ched orRlaced opjthe sensrs fchpratestthem fram damage agdioe destiuetiomduringaleploymenter i al .
The flat design is next cut fromthe sheet nmetal using, for exanple, a fine
| aser . THEhecsatifig may belpmigfroins titeral phdt iissodubl@imhnRtous’bRuition,Gnd shdwad  ( or
ot her) shape. Points 82 and 83, and points 84 and 85 show the respective

| ocat | onsdiyddfleaminte@iatdlpbr 0% iaftr depldymieRl Sithe §dborS BB R Rerial¥isea, ig! di ng_af ter

It is bent. The wel ding creates two anchoring rings. Sensor support 87 is

posi&i OnﬁﬂicﬁHQEgﬁhﬁs %%i tﬁé}%ﬂﬂegsﬁ@f‘ tﬂ% %ch)alfnPF gﬁll H%éé,ld%) a latf'gﬁt c;./x?gri{ Rn the may be

alternatively ocate any ot her tiona

mul tiple SQr r for exanple, |located .at _both sjdes of the
fixation léﬁé\%ﬁﬁg fglég'lg rgsr?}iﬁe?'g? Pﬁ?&smowdtao“ﬁf‘a& ogkr &r‘f@@@?i“gﬁ’éﬁﬁe i s shown an
enl arged side view of a 10 cross section of the sensor support fromFig.
3A al ong Pf“ﬁ%°‘|°ﬂ)ﬁ8“’1°g’ﬁﬁve‘ae BRRRESE bsipgmeasyredgand thedesined spaed @hdéployment. 9A a
groove 90 is fornmed in two portions of the periphery of sensor 92, for
exanmpl e, by cutti ng\ first example pfa enating ipa eompositign comptisiag solidifi¢d sugar et c. |
and the sensor 92 is then inserted into the sensor support 44 such that
‘two port isprup ndfdetofi epprexismitel eqabimhodrts of gucdd@shd SRARE. Thé Bﬂopox?ihﬁsgfoove 90

provi di ng support for the sensor 92. Alternatively, instead o

10 glucose and sucrose may be varied, however, depending on the application.

A second example of a coating is a composition comprising Hydroxy Propyl
Methyl Cellulose, Hydroxy Propyl Cellulose and Colloidal Silicone Dioxide, all finely
ground and mixed in water, which is used for coating pills and is commercially available as
Opadry-Oy-34817 from Colorcon Ltd., Italy.

15 Other materials may be used as a protective coating for a sensor. The
protective coating may be made from any other substance which is hard or thick enough to
protect the sensor from damage during insertion, dissolves immediately or soon after
insertion and is biocompatible in the intended location of deployment in the body.

A sensor may be coated by any available method for coating objects including,

20 for example, spraying the coating on the sensor, dipping the sensor in a liquid bath, pouring
or dripping the coating onto the sensor, painting the coating onto the sensor, etc.
Additionally, the coating may cover only the membrane of the sensor or it may cover a larger

portion of the sensor or the entire sensor.
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15 the grooves, two notches may be fornmed in the periphery of the sensor 92
in which the two portions of the sensor support 44 nay be positioned. As
shown in Fig. 9B, sensor 94 is forned with a |lip 96 around its upper edge
98. Sensor 94 may instead be formed with one or nore protrusions along its
upper edge 98. Alternatively, the lip or protrusion(s) may be | ocated on
the bottomor at any other position 20 on the sensor. The sensor 94 is
coupl ed to the sensor support 44, for ChAMS e, by glueing, welding,

sol dering, etc., the lip 96 or protrusion(s) to an edge or portion 99 of

t he sensoWWhas isidimed isAl t er nati vely, the sensor 94 may be placed on the
sensor support 44 and supported by the |ip 96 or by the protrusion(s). Due
to the sepsitiXi f it oring, which have
11 very tﬂi n né?%%gﬁggrpﬁ(gﬁ&g%){%Q%é}gﬁrrg%&ixﬁgﬁli é\yernliﬂg‘ﬂ{r%chani cal pressure,
a coating may on. i he sensors to protect them from damage and/ or
destruction du$?ﬁ3R%§%?g§ﬁ§ﬁt. The coating my be nmade froma materi al

that is soluble in an a ueoui solutéon, %nd shoul d dissolve inmediately or
soon after depf SKASEUPPIT eqppleddn s fixating dgdeeri al used, the 5 thickness of
the coating and the hardness of the coating will depend to a | arge extent
on the |location of the sensor, the type of sensor, and a variety of other
factors including the physiology involved, the paraneters bei ng neasured,
and t he d2si r ethesappeitwfof dlihdywherkin the fikatiin dexived €steft. a coating is a
conposition conprising solidified sugar syrup nade of approxi mately equal
anounts of glucose and sucrose. The proportions of 10 glucose and sucrose
may be varied, however, depending on the application. A second exanple of a

coating i3 a CPHEphiahRdFERIMD! whiinhEeXhabinBR¥lend, and the sensor support

coupled to the end of the stent.

4. The apparatus of claim 1, wherein the fixation device is an aneurismal repair device.
5. The apparatus of claim 1, wherein the fixation device is an anchoring ring.
6. The apparatus of claim 5, wherein the anchoring ring further comprising at least one

piece of material forming a parameter and arranged as at least one sinusoid positioned

perpendicular to a plane formed by a cross section of the anchoring ring.

7. The apparatus of claim 6, wherein the sensor support is coupled to a peak of the

sinusoid of the anchoring ring.

8. The apparatus of claim 5, wherein the anchoring ring further comprising a plurality of

ellipses, each having long portions and short portions, joined one to the other at
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Met hyl Cel | ul ose, Hydroxy Propyl Cellul ose and Col |l oidal Silicone D oxide,

.all finely ground and m xed in water, which is used for coating pills and

is conmercially available as Opadry-0Oy-34817 from Col orcon Ltd., Italy. 15
Qther materials may be used as a protective coating for a sensor. The
protective coating my be nmade from any other substance which is hard or
thi ck enough to protect the sensor from damage during insertion, dissolves

i mredi at edpproximaeB midf poits of the ¢drig poticidd i s bi oconpatible in the intended

| ocation of deploynent in the body. A sensor may be coated by any avail abl e
met hod for coating objects including, 20 for exanple, spraying the coating
on the sensor, dipping the sensor in a liquid bath, pouring or dripping the

coating to the r, i Nl he_coating ont.o th ensQ et

Addi ¢ onaly,  THeaBBRARS of BT b Mk e SRl SRS chibef SR FsR b e or 1

may cover a larger portion Qf the sensor or the entire sensor. 12 CLAI M5

What s anahmwatipp%mejmgn “9Pinf plne Qe hoR ROBHTST | 1 a bodi | y

| umen, conprising: a fixation device; and a sensor support coupled to the

fixation device. 2. The apparatus of claim1l, wherein the fixation device

is a stent. 3. The apparatus of claim2, wherein the stent having an end,

and t he sdhnsorThelappamatus of daim &dvhevein e fixation e tibeinstudad at ldast Afisst appar at us

of claim1l, wherein the fixation device is an aneurismal repair device.
anchoring ring and a second anchoring ring, and the sensor support coupled between the first

anchoring ring and the second anchoring ring.

11.  The apparatus of claim 1, wherein the fixation device includes at least a first stent and

a second stent, and the sensor support coupled between the first stent and the second stent.

12.  The apparatus of claim 1, wherein the sensor support comprises at least a first sensor

support and a second sensor support displaceci apart from one another within the lumen.

13.  The apparatus of claim 12, wherein the fixation device having a first end and a second
end, the ﬁrét sensor support coupled generally adjacent to the first end and the second sensor

support coupled generally adjacent to the second end of the fixation device.
14.  The apparatus of claim 1, wherein the fixation device is expandable.

15.  The apparatus of claim 1, wherein the sensor has at least one notch-like depression
disposed in its periphery and wherein at least one portion of the sensor support is positioned

. within the at least one notch-like depression.
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5. The apparatus of claim1, wherein the fixation device is an anchoring

., ring. 6. The apparatus of claimb5, wherein the anchoring ring further

conprising at |east one piece of material formng a paranmeter and arranged
as at |east one sinusoid positioned perpendicular to a plane forned by a
cross section of the anchoring ring. 7. The apparatus of claim6, wherein
the sensor support is coupleﬂ to a peak of the sinusoid of the anchoring
ring. 8. TRe apihsanparatuspt elpim by vehergin hesiensar hes agrohve-likgdepressioh at dtheist
conprising a plurality of ellipses, each having |ong portions and short
portions, oneiporidnaiiéts beriphesy aidhetiercih afllBast DhE PockibRbEINY seisdr ARbbik §s Of t he

| ong portions. 9. The apparatus of claim@8, wherein the sensor support is
coupl ed t @osiiofdd Wwitkift tief grbbhe-likHePRIkiBE. Ti N at approximately a mi d- poi nt
of one of the short portions. 10. The apparatus of claim1, wherein the
fixation device includes at least a first anchoring ring and a second
anchoring ring, and the sensor support coupled between the first anchoring
ring and ng S gnd a*qpﬁégngb{iqu.lag The pparaius,of claim1l1, wherein
the fixatidn devr aBPAHs o flam i, Whetein the sensog havings lip-likg extansien ¢rigilegsteone |
and the sensor support coupled hetween the first stent and the second
stent. 1?9“*?H8¥H'EB%RPJ‘FD'§“$W}@F°&PM least gpe pertian phithe dipritksrextenpipn extendingr i ses
at least a first sensor support and a second sensor support displaced
apart frohexsnd tkenianeremostipoiiion of the seosoesuppd®. The apparat us of clai m 12,
wherein the fixation device having a first end and a second end, the first
sensor support coupled generally adjacent to the first end and the second
sensor support coupl ed generally adjacent to the second end of the

fixation ¢gvi C®he apparatus of claim 1, wherein the sensor having at least one protrusion disposed

on its periphery and wherein at least one portion of the at least one protrusion extending

beyond the inner-most portion of the sensor support..

19.  Apparatus for fixation of a sensor in a bodily lumen, comprising:

a fixation device forming a perimeter having a discernable width, the fixation device

having a first end ahd a second end; and

at least one sensor carrier coupled to the first end of the fixation device and extending
generally parallel to the perimeter in a direction away from the second end,

wherein the sensor is supported by the sensor carrier.

20.  Apparatus for fixation of a sensor in a bodily lumen, comprising a sensor having at

least two holes extending therethrough.

21.  Apparatus for fixation of a sensor in a bodily lumen, comprising a sensor having a

border, the border including at least two holes extending therethrough.

15




14. The apparatus of claim 1, wherein the fixation device is expandabl e.

. 15. The apparatus of claim1, wherein the sensor has at |east one
notch-1i ke depression disposed in its periphery and wherein at |east one
portion of the sensor support is positioned wthin the at | east one
notch-1i ke depression. 14 16. The apparatus of claim1l, wherein the sensor
has a gro ye-l' e depression at at |east ~one portion of its periphery and
wherei n at%| ealhe FnarasEafickymail, whereinesaghhole isslitnosed en a difisrent sideol the t hi n
the groove-like depression. 17. The apparatus of claim11, wherein the
sensor haborder-a |ip-1ike extension at at |east one portion of its

peri phery and wherein at | east one portion of the lip-like extension
extending beyond the inner-nost portion of the sensor support. 18. The
apparatus of claim1, wherein the sensor having at |east one protrusion

di sposed 29N | 11 BpatRRrY|aRl 91 MRS tadl hdIERIppRAMARY ElR8isphe R AL ! eaS!
one protrusion extending beyond the inner-nost portio Phe  S&Nsor
support.. 49 Apparatus for fixation of a sensor in a bodily |unen,
conprising: a fixation device formng a perinmeter having a discernable

wi dth, the fixation device having a first end and a second end; and at

| east one sensor carrier coupled to the first end of the fixation device
and extendj ng generallg paral lel to the perineter in a direction away from
the secomdf end® mathaddeniixationof 4 sensor in ashodily fureen, pymprisingdasteps efar ri er.  20.
Apparatus for fixation of a sensor in a bodily lunmen, conprising a sensor
havi ng at | egdacingihe lserisesorea b sersonguppbre caipiediogfixation device;

inserting the fixation device into a bodily lumen; and

securing the fixation device within the bodily lumen.

25. A method for fixation of a sensor in a bodily lumen, comprising the steps of:
placing the sensor into a sensor support coupled to a fixation device;
inserting the fixation device into a bodily lumen; and

securing the .ﬁxation device within the bodily lumen.

26. The method according to claim 24, wherein the fixation device is a stent.

27.  The method according to claim 24, wherein the fixation device is an aneurismal repair
device.
28. The method according to claim 24, wherein the fixation device is an anchoring ring.

29.  The method according to claim 24, further comprising the step of coupling the sensor
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21. Apparatus for fixation of a sensor in a bodily [umen, conprising a
sensor having a border, the border including at | east two hol es extending
t heret hrough. 15 22. The apparatus of claim 21, wherein each hole is

di sposed on a different side of the border. 23. The apparatus of claim 21,
wherein each hole is approximately equidistant fromthe other. 24. A
met hod for fixation of a sensor in a bodily lunmen, conprising the steps of:
pl aci ng ttedhesansesSUBPATG a sensor support coupled to a fixation device;
inserting the fixation device into a bodily [umen; and securing the
fixation device within the bodily lunmen. 25. A nethod for fixation of a
sensor in a bodily lunmen, conprising the steps of placing the sensor into

a sensor 30IPpoThe Metpd aetokdingitol dlaiat 190 WheRWi ®e couplihgahdladd glifg fheXatsoPtd
device into a bodily lunen; and securing the fixation device within the

bodi Iy | UERensdf met hod according to claim 24, wherein the fixation
device is a sr!tsen%u})g%?. The nmet hod according to claim 24, wherein the
fixation device is an aneurismal repair device. 28. The nethod according
to claim24, wherein the fixation device is an anchoring ring. 29. The

net hod accor di to,claim24, further conprising the step of coupling the
sensor 1%1 ‘to gtgﬂci Gqcogﬁ%@rohqum 29, w(fmerrgljn the cot?plmg mcludeg welding th% sens%r

to the sensor support.

32.  The method according to claim 25, further comprising the step of coupling the sensor

to the sensor support.

33.  The method according to claim 32, wherein the coupling includes positioning at least

one portion of the sensor support in at least one groove-like depression in the sensor.

34, The method according to claim 32, wherein the coupling includes positioning at least

one portion of the sensor support in at least one notch-like depression in the sensor.

35.  The method according to claim 24, wherein the inserting is accomplished during an

intervention procedure.

36. . The method according to claim 24, wherein the securing is accomplished by

expanding the fixation device.

37.  The method according to claim 36, wherein the expanding is accomplished by balloon
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30. The nethod according to claim?29, wherein the coupling includes gluing
~the sensor to the sensor support. 31. The nethod according to claim 29,
wherein the coupling includes welding the sensor to the sensor support.
32. The nethod according to claim25, further conprising the step of
coupling the sensor to the sensor support. 33. The nethod according to
claim 32, wherein the coupling includes positioning at | east one portion
of the secatlmtersaagipmrt in at | east one groove-li ke depression in the sensor
34. The nethod according to claim32, wherein the coupling includes
positioning at | east one portion of the sensor support in at |east one
~hotch-like depression in the sensor. 35. The nethod according to cl aim 24,

wher el n toe | NAGHh ok BxRRST £ABPth S1diRGudth, RBALKENJ A procedure.

36. The net'hod according to claim e securrng 1s acconplished
by expanding the.fixation device. 37. The nmethod according to claim 36,
wherein the ex{3SHHM eﬁ%“&&@i%ﬁ?@ﬁi&‘“ﬁg}’ ¥ oon 17 catheterization. 38.
A nmet hod for fi xai,i on of a sensor. in a bodily lumen, conprising the steps
of : inserting $H@ @%ﬁ@é?mﬁw%%%?web‘eﬂ%yms&d coupl ing the sensor to a
section of the bodily lunmen. 39. The nethod of claim 38, wherein the sensor
is coupled to the section of the bodily |unen using sutures.

39.  The method of claim 38, wherein the sensor is coupled to the section of the bodily

lumen using sutures.

40. The method of claim 38, wherein the sensor is coupled to the section of the bodily

lumen using adhesive.

41. A method for constructing an apparatus for fixation of a sensor in a bodily lumen,
comprising the steps of:

forming a m.ask; |

etching a flat design of both a fixation device and a sensor support on a portion of
material, the flat design of the fixation device having a first end and a second end; and

coupling the first end and the second end of the flat design of the fixation device.
42.  The method according to claim 41, wherein the fixation device is a stent.
43.  The method according to claim 41, wherein the material is thin sheet-metal.

44 The method according to claim 41, wherein the material is stainless steel.
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40. The nethod of claim 38, wherein the sensor is coupled to the section of
the bodily |unen using adhesive. 41. A nethod for constructing an
apparatus for fixation of a sensor in a bodily |unen, conprising the steps
of formng a mask; etching a flat design of both a fixation device and a
sensor support on a portion of material, the flat design of the fixation
device having a first end and a second end; and coupling the first end and
t he secondSend Tk methodfdceerdihgso glaim# 1 1 Wheréinthe meterialay bmabsogibleTthatensdt hod
according to claim4l, wherein the fixation device is a stent. 43. The

met hod according to claim4l, wherein the material is thin sheet-netal. 44
The met hod according to claim4l, wherein the material is stainless steel.
18 45. Theget hed e [idingQo Elafth A1 Abherdi @ ARt dl¥CandRAEebSld dnd of the flat

bi oabsor babl e material. 46. T%e met hod according to claim41l, wherein the
first end and the @ﬁqfﬁd er of the flat design are coupled by wel ding.

47. A et i6UEF &F RENEE PY.AF H&"an apparatus for fixation of a sensor in a
bodily lunen, conprising the steps of: cutting a flat design of both a
fixation device and a sensor support froma portion of nmaterial with a

| aser, the flat design of the fixation device having a first end and a
second edd: a«?dme@aeg foriegnstrusting amapparaiusdatifixationnd @ sersorinck hodily humén, at
design of the fixation device. 48. A nethod for renotely nonitoring at

| east one cpinpssiog dgisteps ofar aneter within a

cutting a flat design of both a fixation device and a sensor support from a portion of
material with a laser, the flat design of the fixation device having a first end and a second
end; and

coupling the first end and the second end of the flat design of the fixation device.
48. A method for remotely monitoring at least one physiological parameter within a
bodily lumen, comprising the steps of:

fixing at least one remotely monitorable sensor within the bodily lumen; and

interrogating the at least one sensor from outside the bodily lumen.

49.  The method according to claim 48 wherein the ai least one sensor is fixed within the

bodily lumen using a fixation device having a sensor support.
50.  The method according to claim 49, wherein the fixation device is a stent.

51.  The method according to claim 49, wherein the fixation device is an anchoring ring.
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‘bodily lunen, conprising the steps of: fixing at |east one renotely

noni torabl e sensor within the bodily lunen; and interrogating the at |east
one sensor fromoutside the bodily lunmen. 49. The nethod according to claim
48 wherein the at | east one sensor is fixed within the bodily |umen using
a fixation device having a sensor support. 50. The method according to
claim49, wherein the fixation device is a stent. 51. The nmethod accordi ng

to claim49, Wraeeaidthddwcoidipith @RirAA8] Wherkih ROinfMRMAdIY pblidlle. 19 52. The
met hod according to claim48, wherein the interrogating is periodic. 53.
The net hod according to claim48, wherein the interrogating is continuous.
54. The nethod according to claim48, wherein the interrogating is done

fromthe rfa of, the bady. 55. A,method for fixatian of. a sensor in a
bodi | y | unan, ?@ﬁﬂﬁ“&‘}dﬁéc‘ffﬁg@? 8’%&'“6‘Fz‘”'t‘%ﬁ‘a|”§ﬁ RIFREAIE B FONtEB S Ct i ve | ayer
to the sensor; placing the sensor into a sensor support coupled to a
fixation device; inserting the fixation device into a bodily |unen; and
securing the fixation device within the bodily lumen. 56. The net hod
accor di ng3#o clThe med agbardingrio tlaan 48 ovksrein e inteyrogating isdowr fom dat surfgce  57.
The net hod according to claim55, wherein the protective layer is conprised
of gl ucoséthabddgucrose. 58. The nmethod according to claim57, wherein the
gl ucose and sucrose are of approximately equal proportions.
55. A method for fixation of a sensor in a bodily lumen, comprising the steps of:
applying a soluble protective layer to the sensor;
placing the sensor into a sensor support coupled to a fixation device;

inserting the fixation device into a bodily lumen; and

securing the fixation device within the bodily lumen.
56. The method according to claim 55, wherein the protective layer is a hard coating.

57.  The method according to claim 55, wherein the protective layer is comprised of

glucose and sucrose.

58.  The method according to claim 57, wherein the glucose and sucrose are of
approximately equal proportions. e

59.  The method according to claim 55, wherein the protective layer is comprised of finely
ground Hydroxy Propyl Methyl Cellulose, Hydroxy Propyl Cellulose and Colloidal Silicone

Dioxide, and water.
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59. The nethod according to claim55, wherein the protective |layer is

. conprised of finely ground Hydroxy Propyl Methyl Cellul ose, Hydroxy Propyl
Cel lul ose and Colloidal Silicone Dioxide, and water. 20 60. The nethod
according to claimb55, wherein the protective layer is soluble in an
aqueous solution. 61. The nethod according to claimb55, wherein the
protectlve | ayer -di ssolves rapidly after insertion. 62. The nethod

accor di ng6@0 cTkg methad acgerdiag te claim 3, wthersin the pretgasiveilayenjspbiublt ibpnspr ayi ng
t he sensor. 63. The nethod according to claim55, wherein the protective

| ayer is appbusdluipndi ppi ng the sensor. 64. The nethod according to claim
55, wherein the protective layer is applied by painting the sensor. 65. A
protective |layer for a sensor inserted within a bodily |unmen conpri sing:

gl ucose; and sucrose, wherein the glucose and sucrose are of approximately

eaual Py oBer ! Al accbr LSS, WAKRI SObrAeAR0TRE ISR Sl BB 2

bodi ly | umen conprising: gr oun rox propy
finely- groun 0nhydroxy propyl cellul ose; flnely ground col | oi dal silicone
di oxi de; ‘an

62.  The method according to claim 55, wherein the protective layer is applied by spraying

the sensor.

63.  The method according to claim 55, wherein the protective layer is applied by dipping

the sensor.

64.  The method according to claim 55, wherein the protective layer is applied by painting

the sensor.

65. A protective layer for a sensor inserted within a bodily lumen comprising:
glucose; and

sucrose, wherein the glucose and sucrose are of approximately equal proportions.

66. A protective layer for a sensor inserted within a bodily lumen comprising:
finely ground hydroxy propyl methyl cellulose;
finely groﬁnd hydroxy propyl cellulose;
finely ground colloidal silicone dioxide; and

water.
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2T 67. A nethod for protecting a renotely nonitorable sensor from danage
during insertion into and fixation in a bodily lunen, conprising the step
of applying a soluble protective layer to the sensor, wherein the
protective |ayer dissolves after insertion and fixation to allow proper
operation of the sensor. 68. The nmethod according to claim66, wherein the
sol ubl e protective layer further conprising glucose and sucrose, wherein
t he gl uco$d. and sethodder protectiig aEprotely mehibmblecsamor fipmofaniage dasng mSertidme
met hod according to claim®66, wherein the soluble protective |ayer further

conpr i si ndntbiaRe fixadmoisiachodityl [@ieh, BERPNding ik Rih of 8bpIYine & SolublebtéctiVeqmpd
hydr oxy propyl cellul ose, ?I neI y gr%ndgmol I gl dg# gl ?I cone egﬁoxf dg and
wat er. 22 (4 the sensor, wherein the protective layer dissolves after insertion and fixation to allow

proper operation of the sensor.

68.  The method according to claim 66, wherein the soluble protective layer further
comprising glucose and sucrose, wherein the glucose and sucrose are of approximately equal

proportions.
69.  The method according to claim 66, wherein the soluble protective layer further

comprising finely ground hydroxy propyl methyl cellulose, finely ground hydroxy propyl

cellulose, finely ground colloidal silicone dioxide, and water.
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