. e3eql | mInXTo&q6\ qTq[i M~~~ 21 JUN 2002 METHOD AND DEVI CE FOR FI XATI ON
*166166* OF A SENSOR 1IN A BOD)Q Y LUVEN FIELD OF THE | NVENTI ON *@OOQQZJUN 1002
The present invention relates generally to a nethod and device for {fixation
of- a sensor in a bodily lumen and for protection of the sensor during

insertion into a bodily [unmen. BACKGRAQUND OF THE | NVENTI ON Sens
noni toring and/ or recordation of various human physical, chem cﬂm H@Wﬂl m‘m

physi ol ogi cal paraneters_a 0 i ent No.
descri bes a sensor that @%@%ﬁ@%@ﬁ gﬁé@ﬁ&ﬁ a specific Méd®ti on
within the human body in AFRNSORINARQADILY LEVMEN such as a pacemaker .

This sensor is used to nonitor certain physical and/or physiol oglﬁ@mummuﬂm’“mm
paranmeters of the subject in which it has been inplanted. This s

be maintained in the subject FIPLEORTHEINEENTIONf tinme to conti nuedswby
nonitor information about the subject. A severe [imtation to the sensor

described in U S. rd grbentitveftidibrelateseherallp® 4 higtHoahnd devies fRffARSSbP! €
| ocations in which it can be inplanted due to the requirenent that the

n | | nt
G 171 cul £ 3R beldly Rl A8 G6n SR sfor JARRATRARSY BV B38H 0 and

fixation, of the sensor limts the useful ness of the sensor for inter-|unen
appl i cat I"5if® Sensors used to nonitor paranmeters within |unmens are nade of

very thin rrienbranes tha hi ghl L 1.0 hani cs! pressure. As
aresult there is a great hﬁ@ﬁ%&ﬁbé@ﬁ?ﬁmged during insertion
and or positioning. Damage to the sensor could result in poor performnce
or non- oper abi | i t ySexsorster themanitoripg andieurepordatiomef Hagounkumanphysicel, of a
sensor break during insertion, the sensor woul d be rendered inoperable. Due
to the rclemicasedor physiblogitd] patamapers sredmpws ifi the arh dJ.SnBaentiNm 4gf858ddsor s,
there woul d be great 21 J U N 2002 -2 costs and risks involved should a
sensor bgesdfib@gednsur Uikt Hiay B @ertatentig irhplasted irdd spetifitlocation 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
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
of the sensor foz: 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
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



there is also a need for a device and nethod of protecting sensors durin
insertion and fixation. SUMVARY OF THE PRESENT I NVENTION It is) therpfdﬂglml
an object of the present invention to provides a nethod and device for
fi.xation of a sensor in a bodily lunmen. Through the use of such a nethod

and device, renotely interrogated sensar-s may be fixed within bodily

| umens. Such sensors nay be used to record and/or nonitor paraneters such
as, for exanple, physiological paraneters, e.g., pressure and velocity of

fl ow, and biochem cal paraneters, e.g., |level of gases and bi ochem cal

subst ances j 1 Ul ' ' :{@H-i ig ' of

condi ti on°§°sfsri%{’ &%@U{ﬂga%gﬂg cﬂr? J(i:F g%’éks)p%%én%ngfggggfjd%%%?% erven %egﬁonénH’LFhe
frequency, of .such nonjtoring is |imted_by the relatiyve risk of the

requi red PFEAS é‘h?PB?ﬁi. ft°*i’ﬁé° Fe and methg @,ﬁp?lcg;ﬁtmgﬁg;sgfs(ppgpgmsgmogég a sensor
device which may be inplanted, either tenporarily or permanently, in a

| umen andfiXatiosr rogated from an exterior position, for exanple, the surface
of the body, at any time without any intervention or physical intrusion.
The present invention provides a nethod and device for the fixation of such
sensors in specific desired |ocations and/or preferred positions in the

| umen. Such fixation of SUMIMARIOOF THE ERESENTEINVENTIONe ti ne of any
required surgical intervention or independently by catheterization.

Furthermore, the SeR§Ohefd¥relsn gt?jrg{i%?ft}f‘e%r&&ni {SertfinAb proledd £@eth®dnd the

stitches of a bypass, an aneurl repair device, a stent, etc., or
nmounted opn 1S O dedi.cated fixatj. devi ¢, r be fixed, inside
o e PO R 5 f %eddnid 4 MiPlupgy Thiouh 3RIBROCTRY Migd B |
attaching,the sensqr.in place, for ex l e, by.including hgles in the
Sencor | HeE, BN AR SRy ma A DA I RPN rGhso S s9mboRs My

stitches of a bypass during surgery, or through the use of a surgical
adhesi ve.bessé instseordapdior spnifer pasametetsritigh ps; or¢xampley pliisiolegieny paramgtars.er  or
support (of any shape and size} which may be part of) or coupled to a

repai r dewg.cpressaragand wlocityof flow, ambbioclemital parametdrs,@g. deval ofgasks ard hol ds
the sensor in place adjacent to or near the repair device. Additionally) a
sensor nehiokienied isibstdires inthé¢ fgidaohtaid ih Shelgmendedi cat ed device, e.g., an
anchoring ring, which is held within a lunen and fixed in place, for

exanpl e, by expansipge MbhifortheCFlcBRdiBbnd A IR toddledieBel bchORvei Ji9 does
not - necessarily have to be circular in shape, but may instead be oval or

any ot her AARRORERS (RS U skl BRAHLNLMNES By Blacfhe Alcichonal 1y

t he anchoring Seéparate cafri ér or suppor t he

sensor. The .carrjer ar port may be an hape ar, size, including, for
exanpl o, AN B oghm, e BRI, HTCL I SRS ET SREST HRTHH

w thout a bent or curved end, etc, and it nmay be constructed as only a

bor der orPsEPlantsd, FigheTiterpporgsily ps permanently,in g fummen andjutsrrasated from aay Bd to
a carrier or carriers, for exanple, two sensors with one placed on each

si de of apasition; for gxample, the Aurdacs ofthedhodidt any Boe WithoHaRYtineryYenedn or bypass
section, e.g., one sensor at the entrance to an aneurismal sleeve and one
at the ouplsisitel iafrugitre sl eeve to nonitor for a possible | eak around the

sl eeve. Additionally, a sensor may have multiple repair devices or

dedi cat ed devi ces sHRDgresendthvehtiol providesia néfdA an deVied fortteTxatiodbf irtt a
carrier, for exanple, a sensor supported between two anchoring rings. A

sensor . { i f X I :

o ot i nodendtis BHRARL B 105 ERORRY Hefefled pERids i the 1ot OIRR el of

sensor inio which a gor%ongén%tit h%fcarri &l dTR .Qg i}ltrélsvelrlﬁed or the sensor
o]

may be conFiS%rﬁSPresdnasyuc%ac fat porfnleons y_f)efluirﬁe s%lnsor, rone%ranpl e, a

lip-like e tenai ops%y or, protrusion sl)_r,ﬂ ma% ext end bg%:ond th@ di nensi ons of
the carri BPCRGIEUYS CHAHPRe r BBIPCTRARR; 1Of STTSPT 53Y PHECTEEHEDIC HEJFPA21 JUN -
2002 -4 be attached to the carrier, for exanple, by welding and/or %I uei ng
or any co@di¢eaeigothe ssitchep ef 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



above. After a sensor is fixed within a lunen, for exanple, during an

i ntervention procedure such as aneurismal device inplantation, PTCA,

coronary bypass surgery, etc.) it may thereafter be nonitored periodic,fallw2002
to-track any of a variety of paraneters or to assess the ef fectiveneds A

the procedure that was performed. For eganple, the sensor may be nonitored
periodically to assess the long term progress or deterioration of the
corrective effect, and the progress of relevant synptons of a di sease.
Mul ti pl e sensors may be inplanted and may be nonitored individually or

simul taneoysly, to derive gradients al on lunen and ,across a repair device
or secti onauﬁgﬁ“?gﬁg%& Sﬂ%ﬁ?r r‘?‘fex efcﬁnglﬁybynlg%g}ng&p?ea&ﬁ}ei SSﬁSsogvﬁ‘g'hi n a

| umen, for exanple, on both sides of a lesion treated by PTCA with or

wi t hout a 8tound its periphsnn 2Bq ygachug the sRpRIIQ theatitchehof hyPapedusing SUEgERk AT and
around an aneurisnmal repair device, etc. The present invention also

provi des f drowghttbe usecofarsirgiet ladhksiver A seasqrmueyedsol erpositioged sids adumengsing
insertion. In order to preserve sensors during insertion and renove the

risk of dagegeiet 6r Upp6te Edffabg bhape a0d sisONSILES midy be E&t af] o B&Eldd O @pair
positioning procedure, sensors nmay be coated with a protective |ayer which

I S sol ubl eg4LfeAl AGURMN Sr SRR borBRthnMaviE wHiSARNEAhS sEﬂEHPHxLﬁ%%'raﬁjéEEntsoon

after depl oynent “of the sensor 1 n the body. . The naterial use

hi ck f h . Of . [ f. d di
thi ckniess ofor BACADAANSE0E" AIFioh R b UhRYAY B os Bfea TARRD i SRERY 1O

on the |location o € Sensor, 1 On

i st or ealrHAeR 19550 &5 BRTFing ARe gt i iee BEo R ERT Al for *

device, for exanple, toma piece of thin stainless steel sheet metal or
some ot her e¥amRle, by expansipn wish o cathetsr balloen- Fhe anchpngringdessinobpesssiagly have
material. The 21 J U N 2002 -s flat pattern can be produced through any
sui t abl e t echedicpular irsshahe,dwit enay linstegd bl @ vales iagyothet shaphbest hidtetd forthellgcatign
cutting with a very fine laser, or by any other technique. Once the

materi al hagefgtated U dditionaldy, tief MchGithgsingafiay Kave alsearhte Saidf 6Ssupfori@ehold TO
create a fixation device froma flat, netal pattern, the flat netal is

rol I ed unt ife sth@dr CHBESArABr sugptft RAY bd 81y shhbecdt she! Meiutlig, ff BRRhpIEBMY rcifar,
| ocat ed al ong the circunference of the
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 may be attached to a carrier or carriers, for example, two
sensors with one placed on each side of a stent, or two sensors attached at both connections
of a bypass section, e.g., one sensor 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 lumen, either
with or without a carrier, for example, a sensor supported between two anchoring rings.

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



fixation device,

as by spot welding. Afterwards, the fixation device is polished, either
mechani cal ly or el ectrochem cally. BRLE~ DESCRI PTI ON OF THE DRAW NGS The
invention wll be understood and appreciated nore fiisly fromthe
foll owi ng detail ed description taken in conjunction with the drawi ngs in
which: Fig. 1 Ais adrawing of a first fixation device for a sensor
accor di NGetaBachedte tRf cafttbr b elinii e ibyGleling aRt/8 glikingdY afy tdbinktichs of R i S
an illustration of a nethod for fixation of the sensor of Fig. 1 Awithin a
Q%]ng to a preferred enbodi nent of the present invention; Figs.

pr esent

| umen ac
2A and 2

B, show illustrations of a second fixation device for a sensor

bef ore expansi on ang,after expansji on. r Y j .
preferred enbodi mengﬁ%'fa et ‘f@’ée?n QPH\?Z%B?%E& %aé"é) 'légﬁﬁég%rpgﬁrggﬂg%
illustrations of third.fixation.device f sensor pefore expansi.on and
af ter exPAPRSABNT SUf %@W%ﬁﬁﬁweeaplapﬁaoeﬁfﬁﬁm@rmﬁwéfmas%ﬁf&df t he
invention. Fig. 4, illustrates a second nethod for fixation of a

pr esent

sensor wimay thergafterrhermonitored prodizaliy to wrcksiny gf & Mariety pf pRrRmgtars| a5 1to d%sessce

shown in
pr esent
flat des

Figs. 3A and 3B, according to a preferred enbodi nent of the

may extend perpendi cular to the cross-section of the ring
formed or nmay extend in sone other manner fromthe ring formed by th?1J
fixation device. The |ocations where edges neet are joined together, "suc

Uﬁ\l 2002

ithe efféctivanes$-ofithe procetreshan wak perfariedt iFonexdmple, thssenfarrmat Isehi ng of a

ign of the fixation device of Figs. 3A and 3B, according to a

pref er r eGnéxitveet parividically td1@ses @eclohg teimeibgred.or de@riofatios BOWE coftective .
illustration of a mask for etching of a flat design of the fixation device

of Figs.
i nventio

expansi on,  accor di g1 AcRESH fal 3¢ i PRARk TR tnaf e WS BRASARVid AR | N

e%f%céa%%g)prs & @il ahPsyin bR 6F & §eREDOMI MENt of the present

n. Frgs. 7, ws a fourt’h'fixation device for a sensor before
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
of sensors during insertion. 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 coated 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. .The material
used for, thickﬁess of, and hardness of the coating may vary, for example, depending on the
location of the sensor, the type of sensor, protection level 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



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 thF1JUN2WZ
present invention. Figs. 9A and 9B, show an enl arged side view of a ¢ross
section of the sensor support iiomFig. 3A along the Iine fornmed between
points a' and a' according to two diffegent enbodi nents of the present

i nvention. DETAI LED DESCRI PTI ON OF A PREFERRED EMBCODI MENT Reference i s now
made to Figs. 1 Aand 1 B, which illustrate a first fixation device for a
sensor and a first nmethod for fixation of a sensor within a | unen,

respect i velay patfegs Odnthe odued tixbegicidyastlitahib eethnigoe, suth aecling grrdesighvant i on.
In Fig. 1 A there is shown a sensor 1 having two holes 3 in its periphery

for attacw&ﬁettrﬂet?{,’g?E&ﬁnW@ﬂ'e@y hﬂgﬁg%r, bibyFdng-otldBechhiRiug, | S shown a

coronary artery -~ ting at the ‘Aorta 7 and having an occlusion 9. A

bypass 11 is connected het ween the. Aor . i_nt d point 15 beyond
t he occl usion 9. Ser@ﬁf’%f Tgteﬁ?la{@ége@%@‘elggsa#% 5d%$8§¥’nca °‘%z?%3ifr% “26%1
ostium 17 or at the proxipal_ part of the bypass_19. Alternatively, sensor 1
may be pl dOSdeas 2 fikatian device fom ¢ 4 D€ Patihthy 18} e &f?ﬁﬁﬁ%ﬁéfyﬁmeﬂi st al
ostium 23, or at the distal part after the distal ostium25. Any nunber of
sensors na@gcebeThgspattiompitich rthg sapsonrnaxerllorzied along Sietsinsumfesencsfofthee above
positions or any other position desired. The sensor 1 is fixed in place

usi ng t he fixatdomdévice, thafy extead perphmdicilat to thdrerosssegtiens of the tieg fiatied @ yayt he
sensor 1 may be fixed in place using surgical adhesive or a surgica

st apl e( s) .exf3all & sdniothevmirthel frofh the Ang fishm2B, by ttieeficativh dle sido W@l ot aisHd
fixation device for a sensor before expansion and after expansion,

respect i valie, aL0kEN e Ihe BEARR! £2H 8 BYSHIRing! ARBRRILERMxatiBy eN | ON.

In Fig. 2A, there is shown a stent 30 in a non-expanded state wth a first
sensor  sunpict ;32 3Ach BeRG ERRHL RSSO RUBRGmiddy Al ternatively, the stent
30 may I ncl'udée“onl'y one or nore n twWo sensor gupports. For exanple, a
third sensor support nay be | ocated opposite the first sensor support 32.
In Fig. 2B, the stent 30 fromFig. 2Ais shown in its expanded state.
Expansi on may be acconplished, for exanple, by balloon catheterization or
some ot her procedure. TOBR-IEF&)E-SQWT%N@E PRAWINGS stent 30 is
positioned as it nonnally would be during any nmedi cal procedure in which a
stent is used. PriorThe@reasgmaneintion will e andérstoopandappresiased mptecfully fivey theon
of the stent 30 into the lunen, a sensor is placed in) placed on or
attached tfolléwingidetailéed dasbsprionstlgitintconjinatisll with tHeairseingnih whiok:or support
34. The stent 30 is then either expanded, or inserted into the |unmen and

t hen Fig. 1A is a drawing of a first fixation device for a sensor according to a

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 expansi.on and after expansion, respectively, according to a preferred embodiment of
the present invention.

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

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



expanded. The sane procedure may be used to fix any nunber of sensors
within a lunen, with the additional step of placing each sensor ei tl?qarJUNr’g(][]Z
or on, or attaching each sensor to its correspondi ng sensor support.
Referring now to Figs. 3A and 3B, there are shown a third fixation device
for a sensor before expansion and aftseg-expansion, respectively, according
to a preferred 2.1 J UN 2002 g enbodinent of the present invention. In
Fig. 3A, there is shown a fixation device 40 in the form of an anchoring
ring 42, in a non-expanded state coupled to a sensor support 44. The
fixation device,4Q nay be forned of .any | .eabl e terial which does not
revert altH&d [éggltva%/%“ ‘??Véceoﬁhpgf’ﬁ%ﬁgéhﬁggngg ﬁe?ccﬁgqa%{oe%(%gﬁ 4. The
anchoring ring 42 is nade up of, a plurality of elliptical. sections 46
connect e§mbadiment phile prosent igyentigB. nj ddl e of each of their |ong portions 48
to forma ring. The sensor support 44 is connected to one of the elliptical
sections 46 at a slikig.15, ghomsiaprillugiatian of p orask fietietehing oftaflas designef thect i on of
the anchoring ring 42 formng a circular plane. The sensor support 44 is
formed i fixatién ddvaqeeofFigsa3 diand BB acdouding &01a prefared exitddimehe of the gresent
Additionally, there may be multiple sensor supports attached to the

anchori ngnJenfign42. Al ternatively, the anchoring ring 42 may be nmade of a
single sinusoidal ring, with one or nore sensor supports attached to the

peaks, since it do 0 r . i r . Fig. 3B
Chove t he 1 xat i on 0t S GGy et EE ek Mol (¥ 0 BBiet BB ' 0
sensor wit hi.n . U . 1 fi,xation device 40 i si,tioned wthin the
anen, 1 Srou R Ties £ i 2 pEPuRY IR pistesied AR S et for
exanpl e, ,b\y hal | oon catheterization or sone other procedure. Prior to
expansi oMVeAHBMei t her prior to or after insertion of the fixation device 40
into the lunmen, the sensor is placed in, placed on or attached to the
sensor support 42. Figse7fshews pdenrthefixationsgvics fartacsgnsar bpfore expgasierd, or
inserted into the |unen and then expanded. The sane procedure nay be used
to fix matddrging tce peferredwnibodiment lofi therpresent invédtmnaddi t i onal step of pl acing
each sensor either in or on, or attaching each sensor to a correspondi ng

sensor support. Refrgy Bi S{HwWAQW ifl@stfatifn of'd makk €0¢ etdhingsdffadlagdestignSeraneid et hod
for fixation of a sensor within a lumen using the third fixation device

shown i n ghlb@sh dAeAtFigB) adordihgid Wprkfored 2hbdlihhen? Bfthe 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

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 fora ser.lsor and a first method for fixation of a sensor within a lumen, respectively,
according to a preferred embodiment of the present invention.
In Fig. 1 A, 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 coronary artery 5 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



a preferred enbodi ment of the present invention. As illustrated in Fig. 1
B, a coronary arte:v 5 starting at the Aorta 7 and havi ng an occl usi?q %JN'BU'I
fitted with a bypass 11 which is connected between the Aorta at point 1
and at point 15 beyond the occlusion 9. Sensor ~0. which is carried by the
sensor support 44 coupled to the ancharyng ring 42 of Figs. 3Aand 3 B, is
pl aced either at the proximal part of the bypass 19, at the distal ostium
21, at the distal part before the distal ostium 23, or at the distal part
after the distal ostium 25. Any nunber of sensors may be used, and they may
be pl aceddstinmafyoraotheiprerimahpart of the bymsy £9. pskematdredy, sensany mayHwplaredat i on
desired in which an anchoring ring can be used. The sensor 50 is fixed in
pl ace by tRxp@isbaumIS],Re thealittticarndrtdie ey diall dstam Bebestthd@isabpart dritke 5,
them is shown an illustration of a mask for etching of a flat design of

the fixatd; gy Aeuints, %ﬁ@.goeﬁgs A6k ARy RAUSQS, dhd'the} thap BRIl ?r?ﬁwe mbodi ment

of the present 1 nventi b2 1s’created for etching a flat" design of
a fixation device. e . flat desi ' nt ' 2. pf_t.hin
heet - et R el of HiaverE haf R by e RosfloREGY Thelellof S Becdaf "
fromthe sheet, nefal using, .for exanple, a fine,laser. The cut f]at design
5t hen FIBCHE A BvBRRIFS } fRr aTacharent in (e Spgpes o AEmAtigely Jae SaBprt Ban kS ang
56 show the | ocations where the flat design is coupled, for exanple, by

wel di ng dixedrin place ysipg:surgicanrdhogveiprrsusgieds@pleds) anchoring ring. Sensor
support 58 is positioned approximately at the m dpoint of the mask 52, but
may al ternatively Refermingned tatFigsnyAant@B, themi ar¢ shown/asticondfizdtiop)devicer e nay
be nultiple sensor supports, for exanple, |ocated at both sides of the
fixation fdeybensordesirg 8xpdnsionrand Afte o, r@pedtively&icBrdisg ®hiopvefesred
illustration of a mask for etching of a flat design of the fixation device

of Fi 0S. fboaitHerdBf tRGrNefl UedtRnd Preferred embodi ment of the present
invention. A mask 60 i's created for etching a flat design of a stent. The

flat design is the d ] i NS JYRL Rl ot her
mal | eabl e mat eri al qn%?é%‘ E%P%%ﬁ}?%‘g%gﬁé?gfq #‘?t%geéskﬁgé\d S next €ut>from t he
sheet netal using, Jf.or .exanple, a fine |lgser., The cuf flat,design,is then
Dol | shed SRR BTN 453 Branensbr pusboc o tecsaliyeihfhg SteBtd Bay Hinds
exanple, by welding after it is bent. Sensor support 62 is positioned
appr oxi neAndy gner mefe thandpeisarsop SURPRES. nERNEXBDPlepy thisdspnsor supneximashey be
| ocated at any other position. Additionaily, there nmay 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 exampie, by balloon catheterization
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 used. 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 support 32 and/or the second sensor
support 34. The stent 30 is then either expanded, or inserted into the lumen and then
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



mul ti pl e sensor supports, for exanple, |located at both sides of the stent
design. Referring nowto Fig. 7, there is shown a fourth fixation dz\fi.ﬁﬁl n
for a sensor before expansion, according to a preferred enbodi nent 6f eZ
present invention. A fixation device 70 in the formof a dual anchoring
ring conprises a first ring 72 and a sdécond ring 74, in a non-expanded
state, with a sensor support 76 positioned between the two rings 72) 74.
The fixation device 70 nay be fornmed of any nall eable material which does

not r eveembadib@ABsf thé pleYert tnvehdomr i gi nal shape after being expanded. The
fixation device 70 is made up of a plurality of sections 78 connected one

to the other to fOPFI{i%"‘é’AﬂHEﬂE%%H&% iofi deviéé 40 BRTSRE oﬁéipﬁﬁ%dﬂ I's

4
connected to one o e sections 78 of each anchoring ring 72,

per pendi cul 10 cross-section of h of the rin 74 .form.ng. a

ci rcul ar "BF g?le‘,n aéﬁ&*%"?“}?&@ iﬁeoWgB%Sé?aé%ﬁgf e p§%44'r ﬁﬁa 56%%07“ dfﬁce'lr%?erg%vensor
support is forned in the shape of a dianond, but can be any shape desired.
Addi t i on&f Farmed REaRY Makeable marRlyYuc ders Pt SYERD sRPDRHERLCRAY orginahihape
fixation device 70. Alternatively, the fixation device 70 may be nmade of
two si ngkBerdteingsaxpardedr iThe enchering ring &2 ¢y mads wp efeplyralisupiriliptcahsectionsed t o
the peaks, since it does not serve any support finction for the lunmen. The
fi xat i on4deunmeted @nertytha lother nathe waddle b€earhdd€ thedr [bug pertions 48 toofoem aningach
side of a sensor support, or having nultiple sensor supports attached

t her et 0. TRek&sbi ﬁ?ra@m isonhéstedto dn@ & Ehel dBligtitaldecitng 46 ataishadk peRiopi49a mask
for etching of a at design of the fixation device of Fig. 7, according to

a prefer Q.Pp,ggé t ﬁﬁfﬁ&t f%nﬁﬁa? i a for
et chi ng g&?Pa eé?ﬁﬁségkﬁg |xa??g§ﬂﬁg$|ce. T e2 21 EK#%B%%P@%ﬁ ?ﬁgt
design ig_th nt Lece i t t her

mal | eabl & nﬁﬁ?%lpﬁéﬁ?%%@"? %& tﬁ%?@gﬁ%}‘g&%ﬁ.@ﬁ? c#@%%m%ﬂag%@%ﬁe%m al wusing,
for example..a fine laser. The cut flat design is then pol.ished, and bent
ot o c el Ghers MRS TGRS St FPROBOR e e hE RSERG PSS 83 and 85
show t he respective |ocations where the flat design is caoupled, for

exanpl e, Admadvely the anchering fing 42 maytbe made of a isinglesiryseidabang, wathgnerwsr i ng
rings. Sensor support 87 is positioned approxinately at the m dpoint of the
mask 80, mmre sensgr suppartsraatached to thecpeaks; singel itadoesmot setvis@ny pappottifumction for
Additionally, there may be multiple sensor supports, for exanple) |ocated

at bot h shedameaf the fixation device design. Referring nowto Figs. 9A and
9B, there is shown an enl arged side view of a cross section of the sensor

support from Fi g. ¥fy aBaRews iR fidafien Hevieesh SEEIPERN iPA Sdpanded stdiél Po fix aAS
shown in Fig. 9A, a groove 90 is fornmed in two portions of the periphery of

SeNSOr  92enhPhithhA Rinen, kY ﬁﬁ&ﬁ&giz&é?isc\éhb Rs Bosifidned WAtMin thE 16hEd) | Bidexaftiple. aser

cutting, etc., and the sensor
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 is then either expanded, or inserted into the lume:n and then
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



then inserted into the sensor support 44 such that two portions of the
sensor support 44 are positioned within the groove 90 providing suppor@ ﬁﬁi
the sensor 92. Alternatively, instead of the grooves, two notches ﬁﬁ&J %
formed in the periphery of the sensor 92 in which the two portions of the
sensor support 44 may be positioned. A®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 nore protrusions along its upper edge 98. Alternatively,

the 11D of o 0fats UahOASenlBY D Bres O HiOR_WORIDREIATH Blg 35 20YoRkN ey

posi tion ‘on SEnsor . Sénsor I'S ‘coup tot sehsor support 44,

for exanple) b | uei ng, |.di ng, sol.deri etec...the lip 96 .0r.

prot r usi ogn'?‘%mf‘é aﬂﬁﬂ?@&g 7%68?’1“%% ogglugpn{gﬂgﬁggzi%tp aghmwﬁtl_wlm:lgésr natively,
t he sensor 94 nmay be placed on the sensor support 44 and supported by the
i p 96 orcopyeaterkbesvenrythe oragy poipy k3 and %trweugéggemﬂi the ogglusieR 95 8a=%9F 304 hat
are used for nonitoring, which have 21 J U N 2002 -12 very thin nenbranes
t hat ar e ‘ehith smatrjedsyrtbe sdnger supporedh amipied tophe smahoang ang ok ofifggsrdy dned

pl aced on the sensors to protect themtom danmage and/or destruction during

depl oynersB, isThiacedasithenq theyroRindlpaie of therbypasyavesd the distafibstiven 80 ddeadibal an
aqueous solution, and shoul d dissolve imedi ately or soon after depl oynent

of the s ford iR dmsﬁ{s%aﬁ zszsldat r%%@&sﬁhb&k%%@&isﬁh@stﬁﬂ@ s'e.ngnﬁﬂémsaf‘of

har dness 'of the coatl ng epe to a large extent on t ocat 1 on of

T R e e

the physi™© €rs berng measur ed,

speed of deploynent. A first ex | e of. a coati IS conpositio )

compr i oi Y CH1Y AP TTaRdsstrgh i wHE 31 RGOS T8 575 RF Hitkle! JreSERRar Sh e of

gl ucose and sucrose, The proportions of glucose and sucrose 'may be vari ed,
however , RIRSOYFXRISIAN YSHE hablppn eatheterizatidttsecond exanpl e of a coating is a
conposition conprising Hydroxy Propyl Methyl Cellul ose) Hydroxy Propyl

Cel | ul ose and Col | Referdringinbivao feg. B thercde shal arf illustratiogrod@moasker etchingl of n
water, which is used for coating pills and is commercially avail able as
Opadr y- Oya it Jdsigh 6Ot Grhvdrcdevidetof Figsl 3 Alayd 38t hordifg Rrd preferédymbedingead as a

protective coating for a sensor. The protective coating my be made from
any ot hergrshbistant fivihtidn) A salie58isQUredtdd fok e@RAEAMat Besign 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.
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 positgon.
Additionally, there may be multiple sensor supports, for example, located at both sides of the
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



protect the sensor from damage during insertion, dissolves inmediately or
soon aRer insertion and is bioconpatible in the intended |ocation of 1. JUN 2002
depl oynment in the body. A sensor may be coated by any avail abl e net hod l#or
coating objects including, for exanple) spraying the coating on the sensor,
di pping the sensor in a liquid bath, pa@ring or dripping the coating onto
the sensor, painting the coating onto the sensor) etc. Additionally, the
coating may cover only the nenbrane of the sensor or it nay _cover _a |arger
portion oflatdeeigdnacy cwiram eheeshertraetalsing for exgmple, 2 fne laserp The gut Bt~ | ~I's
What is clainmed is: 1. apparatus for fixation of a sensor in a bodily

| umen. codesigrsis then polifhedcantibent ideva cegularior atherpstmpe asdippuopidd, daregbmgiet by t he
fixation device. 2. The apparatus of claiml, wherein the fixation device

I's a scentyelding affee itdPBetaSessoP ugport 97 ig positiéHediaBploRBntkiont teaNidpsinedf wad,
and the sensor support coupled to the end of the scent. 4. The apparatus of

claim1l, j i 2 ' ' enal ' . The
appar at s Ark oo iy kbl BPIK 8 Carl SRR BLELORTAAROR, BB iy b ¢
The apparatus .of claim5 erein the anchoring ri further conprising at

| east one '?A%Wrwg?%samfeémﬁg °§at5%?t2?1°é‘? @’gesa?‘rgg%f‘t?g d§as at | east
one sinusoid positigned perpendicular to pl ane formed by a cross section
of the anchoring ri Rgteming ngystoFigaf.deers 1hown & thyrth fixgtiondenice der assensasy
support is coupled to a peak of the sinusoid of the anchoring ring. 8. The
appar at us befprecaxpapai®, aogerdiag to & preferrediemtiodiment afthe prasertrinventioni &i fatign
plurality of ellipses, each having |long portions and short portions, joined

one to theaevite®) incthe ford df aldulal McROARg ridgconisexa first eihy 7Piafd peeddhd nag 74he
| ong portions. 9. The apparatus of claim@8, wherein the sensor support is

coupl ed t gy ARoreétpaR&d] Rite IWigh 286nR6Y JuPPork 76 Podiiorel BeBideRheto Angdi7d; PRI Nt of
one of the short portions. 10. The apparatus of claim 1, wherein the

fixation gRyECRidn el tded iy befBithedof 4n} Malleable material which does not revert

automatically to its original 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
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. Alternatively, 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 device 70 may aitematively be
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



anchoring ring and a second anchoring ring, and the sensor support coupled
between the first anchoring ring and the second anchoring ring. 11.2ﬁh@UN2Mﬂ
apparatus of claim1l1l, wherein the fixation device includes at |east a first
scent and a second scent, and the sensor support coupl ed between the first
stent and the second stent. 12. The apparatus of claim1l, wherein the
sensor support conprises at least a first sensor support and a second
sensor support displaced apart fzom one another within the lunen. 13. The

appar at uﬁét?é&gl%ﬁ% et 2rch¥G4eG iééaeoffﬂhé@héﬁ?ﬂg%\si &ﬁn??angaﬁeafbimheﬁggeand a

second en Irst sensor support coupled genera adj acent to

first end, apd the second sensqor support, coupl.ed general.ly,adjacent to the
second eﬁhe ﬁ?‘ ‘{eﬁ'egnf‘? &%?Fb‘rf?%\?l?°c%’?g‘1‘&?‘a‘ﬁé“€3t%§rg‘f‘3 ‘%hngfaﬁfljma@e %é‘?‘ei n
the fixation device is expandable. 1 ~. The apparatus of claim1, wherein

t he sens@esignis than nodishad anddepbiniha FirquarfenetBers shapedfeiestuand £ 3. aad papispher v
and wherein at |east one portion of the sensor support is positioned within
the at | 8hsind 8fhshavothehredpettevedepatioss mbare the flatidedigh| iv@apied] for egamiflleeby
apparatus of claiml1l, wherein the sensor has a ~oove-Li ke depression at at

| east oneeldiid afta? itdf beritS ThE Medifig Yreatesl twdh eichbfingiingse Sehsareppguet 87 gn of the
sensor support is positioned within the groove-like depression. 17. The

appar at UgosfiorfedaipProlimMBIg 2 tHR rhidoime BEFME N 80wk nayRitkinkBvely be ithA apt at
| east one portion of its periphery and wherein at | east one portion of the

i p-1ike 1 .Qp: ext ' ' L [ or
suppor . “Ber o L CRRGLY THER thdy 18 sl <BRDE sl 26 Bl RSP0,
one protrusion .di sppsed on jts per.i phery and wherein at | east one portion
of the aftfosxgfe ?@R?)ﬁﬁ?tfq?s‘ieg}feg?flgﬁdi ng beyond the inner-nost portion of
the sensor support.. 19. Apparatus for fixation of a sensor . 'in a bodily
| umen, conpri si ng: R&fermBgRqW P g% SAeand P Brthge i shernsarcalargedsideg igw of a
di scernable width, the fixation device having a first end and a second end;
and at | exess segtien ofthe sensemsuppent froouligedA nlongtke line formedbetween paintsiakand on
device and extending generally parallel to the perinmeter in a direction
away from. thestwendndig9d) a whewve o id foemsdinstoio posticns i diet peeiphery tolfi sers e
carrier. :

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 within the groove 90 providing support for the sensor 92. Altematively, instead of
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
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



2Q Apparatus for fixation of a sensor in a bodily lumen, conprising a
sensor having at |east two hol es extending therethrough. 21. Appar atusJiiill
fixation of a sensor in a bodily lunen, conprising a sensor having a
border, the border including at | east two hol es extendi ng therethrough. z
~ ~uN zooz -16 22. The apparatus of clgm 21) wherein each hole is disposed
on a different side of the border. 23. The apparatus of claim 21, wherein
each hole is approximately equidistant fromthe other. 24. A nethod for
fixation of a sensor in a bodily |unen, conprising the steps of placing the
sensor onery thingeembrnes thatcire extoams e sensigive tof ingehanisal pressirtea CPFEMANRE t he
fixation device into a bodily lunen; and securing the fixation device

Wi t hin t Iptackdoh khe sensvesto pidtectAherm tivariddmagefand/at destrucfioradwimgsieploymeat. bodi | y

| umen, conprising the steps of placing the sensor into a sensor support

coupl ed e dodringthiyobk M8 B6kn al aekdlithd i Jofublé Main RleslB\bREohNNd sBoladi | y
| umen; and securing the fixation device within the bodily lunen. 26. The

et hod 2GeR0i%k HimkBiafel Aot artl1RpRihehlSr the SALLOTHIRAGE biegut oM 27.

The net hod according to clarm reirnt I xati on device IS an

aneurismgl. repalf,.device. . Jhe ne cor i t Laj.m 2 wherein the
1 xat i on RS ¥ S anfthe HelncTEO0 5 ARG Blodk 6 a ek Ebot ATRES 1 50
further conprisi the step of _.coupling the sensor 21, JUN. 2002 -17_to

t he senso?® B%Bt%.“’?@?%&%@f%@%’é%%@%@ 54%"?9{“%8% t he
coupling includes gluing the sensor to the sensor support. 31. The nethod
accor di n@hysiolegninyebved, the prrameterneirgmeasureg. andcthe desiredspesdiad depleymerisor t o

t he sensor support. 32. The nethod according to claim25, further
conprising the step\ fifst exangpie nfja tdating éswcomposition comprising solidified sugar

syrup made of approximately equal amounts of glucose and sucrose. The proportions of
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.

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,
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.



to the sensor support. 33. The nethod according to claim 32, wherein the
coupling includes positioning at |east one portion of the sensor suppdriyNi2p0?
at | east one groove-like depression in the sensor. 34. The nmethod accordi ng
to claim32, wherein the coupling includes positioning at | east one portion
of the sensor support in at |east one-ndtch-1ike depression in the sensor.
35. The nethod according to claim24, wherein the inserting is acconplished
during an intervention procedure. 36. The method according to claim 24,
wherein the securing is acconplished kgpagxfsandi ng the fixation device. 37.
The net hod according to claim36) wherein the expanding is acconplished by
bal | oon “gmrszkﬁbpigooz -i18 catheterization. 38. A nmethod for fixation of
a sensor In a bodily [unmen, conprising the steps of: inserting the sensor

into a bodily lLunen: and coupling the sensor a 1 of the bodily

| umen. 39.F! TheAR%ﬁtBﬁl%&%xé?%f?ﬂ#%‘%@W’é?gf’%& H’Se’%snéﬁérgﬁﬁéllgacoupl ed to the
section of the hodily lunmen using sutures. 40. The nethod of cl ai m 38,
wherei n the seh8%tuondexisgandd to the section of the bodily | umen using
adhesive. 41. A nethod for constructing an apparatus for fixation of a
sensor in a boalsdnyor support caupigst toshenfixation devieps of forming 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 the second end of the flat

desi gn of2the Th«aparfusd¢ifm. |, dBercil@e fiRhROTdSEEOE distegt.t 0 cl ai m 41,
wherein the fixation device is a stent. 43. The nethod according to claim
41, wherein the material is thin sheet-netal. 44 The nmethod according to
claimd4l, wherein the material is stainless steel. ? 1 J UN 2002

3. The apparatus of claim 2, wherein the stent having an end, 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 §, wherein the anchoring ring further comprising a plurality of

ellipses, each having long portions and short portions, joined one to the other at



-19 45. The nethod according to claim4l, wherein the material is

bi oabsorbabl e material. 46. The method according to claim41, whereipitJud 2001
first end and the second end of the flat design are coupled by wel ding. 47.
A.met hod for constructing an apparatus for fixation of a sensor in a bodily
| umen> conprising the steps of cuttinglé-flat design of both a fixation
devi ce and a sensor support froma portion of material with a | aser, the
flat design of the fixation device having a first end and a second end; and
coupling il ( nd of the flat design of the
fixationa@@@r%%#aggsaipﬁggﬂgggkggﬁggﬂ%§éIy nonitoring at |east one
physi ol ogi cal paranmeter within a bodily |unmen, conprising the steps of:
fixing at | east one renotely nonitorable sensor within the bodily |unen;
and interrogatjing the at | east one sensor from outside the bodily |unmen.

49. The et hoﬁﬁsgemraqxﬁgf G112 Bt BAFeiB i EPST FOPPRT B EORBISS {0 %@ﬂg&&f&w i's
fixed wthin the bodily lumen using a fixation device having a sensor
suppor t . aathorinpeingat apmioxicwtalylz myd-point bhonm ofghe shost pairponshe fi xati on devi ce
is a stem 51. The nethod according to claim49, wherein the fixation
device is an anchoring ring. 21 JUN 2002 -20 52. The nethod according to
claim48, wherein the interrogating is periodic. 53. The nethod accordi ng
to claimg8, wihehspdratubsr iBne ! WAkRih Ak fitariofMelidt HétudeS 4t ledfi@ fiFgt hod
according to claim48, wherein the interrogating is done fromthe surface
of the b B9 | x At f SHSRbnd 1

conpri si %g%toﬁggst gﬁ?%@%ﬂg%%ﬁg%‘gh’ﬁ%@ﬁ‘ot ec?Feﬂgcﬁgﬁﬁéﬁe‘%ﬂE?gﬁsor;
pl aci ng ensar i pto a sensor s ort coupled to a fixation device;
inserti ntﬁﬂfqﬁ’z’% i%glgtalh@n ecf@%?‘?eanfﬁ?r@%g dily lumen; and securing the
fixation device within the bodily lumen. 56. The nmethod according to claim
55, wherein the protective layer is a hard coating. 57. The nethod

accordi n? to claimb55, wherein the protective |ayer is conprised of
1. e 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 sécond sensor support displaced 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 first 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.



gl ucose and sucrose. 58. The method according to claim57, wherein the

gl ucose and sucrose are of approxi mately equal proportions. ~9. The netbbaill
according to claimb5~, wherein the protective layer is conprised of finely
ground Hydroxy Propyl Methyl Cellulosqhsﬁydroxy Propyl Cellul ose and
Col I oi dal Silicone D oxide, and water. 21 JUN 2002 -21 60. The net hod
according to claim5~, wherein the protective layer is soluble in an

aqueous solution. 61. The nmethod according to claimb5~, wherein the

prot ecti ves. ay&he dppmsarhs/eflaimpl, sthgread thersensos basrogroo @2likeTdeprassebhadatdesor di ng
to claimb5~, wherein the protective layer is applied by spraying the

sensor. 6gpe of'BF ROSLrRREQ aAH Reheketh & 18dstbReportibebEhe sdrldsr RbpéRE | ve | ayer
is applied by dipping the Sensor. 64. The nethod according to claimb55,

wher ei n thg i%&h%mix&el -l d@gﬁ%éi by painting the sensor. 65. A
protecti ve slayer or a sensor 1nserted within a bodily |unen conpri sing:

gl ucose; and sucrose, wherein the glucose and sucrose are of approxinmately
equal proportions. 66. A protective |ayer for a sensor inserted within a
bodily |unen conprising: finel round hydroxy .propyl. . nmethyl cell ul ose;
finely grédnd @F@W‘H@M%’ZIW%Y%W SERSPEN3ViRg %BH‘&“‘ESW%?‘%PI g jlqastQnse
di oxi de; and water. 21 J U N 2002 -22 67. A nmethod for protecting a
renot el y pomionof ib peripherysamd Wiregein dtinagy onelpemtign of deoip-likeextandiohiextendiog i n a
bodily |unmen, conprising the step or applving a soluble protecnve |ayer to
t he sensobeyondeliecinnerthestponioacifithecsehsy gaupmhinssol ves after insertion and
fixation to all ow proper operation of the sensor. 68. The nethod according
to claim66, wherein the soluble protective |ayer further

18.  The apparatus of claim 1, wherein the sensor having at least one protfusion 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 and 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.



conprising glucose and sucrose, wherein the glucose and sucrose are of
approxi mately equal proponmons. 69. The nmethod according to claim66,21 JUN2002
wherein the soluble protective layer further conprising finely ground
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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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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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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 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 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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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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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.

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

Dioxide, and water.
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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 ground hydroxy propyl cellulose;
finely ground colloidal silicone dioxide; and

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

proportons.

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.



