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TOUCH PROBE PASSIVELY POWERED diseased vessel , atherosclerotic arteries in the torso ( i.e. , 
WIRELESS STENT ANTENNA FOR coronary arteries , iliac arteries , etc. ) have benefited greatly 

IMPLANTED SENSOR POWERING AND from revascularization with stents . The prevalence of stents 
INTERROGATION in the torso has led to the development of many smart stents , 

5 which wirelessly ( i.e. , via far field telemetry ) report the 
CROSS - REFERENCE TO RELATED degree of restenosis , precluding the need for patient hospital 

APPLICATIONS visits , potentially giving rise to patient compliance and 
saving costs to hospitals and third party insurers . 

This application is a U.S. National Stage Application 
under 35 U.S.C. § 371 of International Application No. 10 SUMMARY OF THE INVENTION 
PCT / US2017 / 031237 , entitled “ Touch Probe Passively 
Powered Wireless Stent Antenna for Implanted Sensor Pow In one embodiment , a method of powering a stent appa 
ering and Interrogation , ” filed on May 5 , 2017 , which claims ratus implanted in the body of a patient is provided , wherein 
priority under 35 U.S.C. $ 119 ( e ) from U.S. provisional the stent apparatus includes at least one stent member 
patent application No. 62 / 336,897 , entitled “ Touch Probe 15 functioning as an antenna and an electronics module coupled 
Passively Powered Wireless Stent Antenna for Implanted to the at least one stent member . The method includes 
Sensor Powering and Interrogation , ” filed on May 16 , 2016 , generating an RF signal using a reader device having a touch 
the contents of which are incorporated herein by reference . probe , providing the RF signal to the electronics module of 

the stent apparatus through a near - field electrical connection 
BACKGROUND OF THE INVENTION 20 not over an air interface between the touch probe and the at 

least one stent member , converting the RF signal provided to 
1. Field of the Invention the electronics module to DC power , and using the DC 

power to power the electronics module . 
The present invention pertains to stents that are placed In another embodiment , a system for powering an 

inside a blood vessel , canal , or duct of a patient to aid 25 implantable device is provided . The system a stent apparatus 
healing or relieve an obstruction , and in particular , to a structured to be implanted in the body of a patient , wherein 
system and method for wirelessly and passively powering the stent apparatus includes at least one stent member 
and / or interrogating an implanted stent using a touch probe functioning as an antenna and an electronics module coupled 
assembly . The present invention also pertains to a wirelessly to the at least one stent member . The electronics module 
and passively powered power meter for use with implanted 30 includes energy harvesting circuitry . The system further 
stents . includes a reader device having a touch probe . The reader 

device is structured to generate an RF signal and provide the 
2. Description of the Related Art RF signal to the electronics module of the nt apparatus 

through a near - field electrical connection not over an air 
Atherosclerosis is a disease described by the accumula- 35 interface between the touch probe and the at least one stent 

tion of plaque in arterial walls . This plaque build - up results member . The energy harvesting circuitry is structured to 
in narrowing of the arteries . The disease leads to diminished convert the RF signal provided to the electronics module to 
blood flow through the artery and in some cases total loss of DC power , and the electronics module is structured to be 
flow . Depending on the location of the diseased artery , powered by the DC power . 
obstruction of flow limits or eliminates the blood supply to 40 In still another embodiment , a method of interrogating a 
organs , limbs , or other parts of the body . Heart attack , stroke , stent apparatus implanted in the body of a patient is pro 
limb amputation , and even death are possibilities stemming vided , wherein the stent apparatus includes at least one stent 
from atherosclerosis . member functioning as an antenna and an electronics mod 

Atherosclerosis affecting arteries in the lower - limbs is ule coupled to the at least one stent member . The method 
called Peripheral Artery Disease ( PAD ) . PAD is often 45 includes generating an RF signal using a reader device 
asymptomatic . Upwards of 80 % of sufferers do not show having a touch probe , providing the RF signal to the 
symptoms . Based on patient medical history or symptoms , electronics module of the stent apparatus through a near 
one of several methods may be employed to detect PAD . field electrical connection not over an air interface between 
These methods include the ankle - brachial index , pulse vol- the touch probe and the at least one stent member , and , in 
ume recording , and duplex imaging studies using vascular 50 response to the RF interrogation signal being provided to the 
ultrasound , all of which are non - invasive . If a severe block- electronics module , receiving information from the electron 
age is detected ( i.e. , stenosis ) , surgical intervention involv- ics module in the reader device through the near - field 
ing balloon dilation angioplasty of the inner arterial lumen electrical connection between the touch probe and the at 
or placement of a medical device called a stent is needed to least one stent member . 
reintroduce blood flow through the diseased locations . 55 In yet another embodiment , a system for interrogating an 
Despite the surgical intervention , the likelihood of restenosis implantable device is provided . The system includes a stent 
( i.e. , re - narrowing of the inner arterial lumen due continued apparatus structured to be implanted in the body of a patient , 
build - up of atheromatous plaque ) is high , thereby requiring wherein the stent apparatus includes at least one stent 
the patient to comply with quarterly or biannual hospital member functioning as an antenna and an electronics mod 
visits to detect blockages , which may be expensive , such as 60 ule coupled to the at least one stent member . The system 
in the case of duplex studies . further includes a reader device having a touch probe , the 
A stent is a hollow mesh tube deployed at the diseased reader device being structured to generate an RF signal and 

location of an artery to maintain inner lumen diameter for provide the RF signal to the electronics module of the stent 
unobstructed blood flow . The stent starts as a collapsed mesh apparatus through a near - field electrical connection not over 
tube , which is then deployed using an angioplasty balloon , 65 an air interface between the touch probe and the at least one 
causing it to expand and press outwards on the inner lumen . stent member . The electronics module is structured to , in 
Compared with only angioplasty balloon treatment of a response to the RF signal , cause information to be provided 
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to the reader device through the near - field electrical con- FIG . 2 is a schematic representation of one particular , 
nection between the touch probe and the at least one stent non - limiting exemplary embodiment of a stent apparatus 
member . that may be used to implement the system of FIG . 1 ; and 

In still another embodiment , an implantable stent appa- FIG . 3 is a block diagram of one particular exemplary 
ratus power meter is provided that includes at least one stent 5 embodiment of an RFID reader device that may be used to 
member structured to be implanted in a patient and struc- implement the system of FIG . 1 . 
tured to function as an antenna , and an electronics module DETAILED DESCRIPTION OF EXEMPLARY coupled to the at least one stent member . The electronics EMBODIMENTS module includes a programmable oscillator , wherein the 
programmable oscillator is structured to generate an oscil 
lating signal that is proportional to an amount of AC power As used herein , the singular form of “ a ” , “ an ” , and “ the ” 
received by the implantable stent apparatus power meter include plural references unless the context clearly dictates 

otherwise . As used herein , the statement that two or more through the at least one stent member , and wherein the parts or components are “ coupled ” shall mean that the parts electronics module is structured to cause information based 15 are joined or operate together either directly or indirectly , on the oscillating signal to be communicated from the i.e. , through one or more intermediate parts or components , implantable stent apparatus using the at least one stent so long as a link occurs . 
member . As used herein , “ directly coupled ” means that two ele 

In still a further embodiment , a system for regulating AC ments are directly in contact with each other . 
power provided to an implantable device is provided . The 20 As used herein , " fixedly coupled ” or “ fixed ” means that 
system includes an antenna and an electronics module two components are coupled so as to move as one while 
forming a part of the implantable device , wherein the maintaining a constant orientation relative to each other . 
antenna is coupled to the electronics module and is struc- As used herein , the word “ unitary ” means a component is 
tured to receive the AC power . The electronics module created as a single piece or unit . That is , a component that 
includes a programmable oscillator , wherein the program- 25 includes pieces that are created separately and then coupled 
mable oscillator is structured to generate an oscillating together as a unit is not a “ unitary ” component or body . 
signal that is proportional to a magnitude of the AC power As used herein , the statement that two or more parts or 
received by the implantable device through the antenna , and components “ engage ” one another shall mean that the parts 
wherein the electronics module is structured to cause infor exert a force against one another either directly or through 
mation based on the oscillating signal to be communicated 30 one or more intermediate parts or components . 

As used herein , the term “ number ” shall mean one or an from the implantable device using the antenna . The system 
further includes a reader device structured to generate the integer greater than one ( i.e. , a plurality ) . 

As used herein , the terms “ component ” and “ system ” are AC power and receive the information from the implantable 
device , wherein the reader device implements a control loop 35 ware , a combination of hardware and software , software , or intended to refer to a computer related entity , either hard 
configured to adjust the magnitude of the AC power based software in execution . For example , a component can be , but on the information . is not limited to being , a process running on a processor , a 

In another embodiment , a method for regulating AC processor , an object , an executable , a thread of execution , a power provided to an implantable device is provided . The program , and / or a computer . By way of illustration , both an 
method includes generating the AC power in a reader device , 40 application running on a server and the server can be a 
transmitting the AC power from the reader device and component . One or more components can reside within a 
causing the AC power to be received in the implantable process and / or thread of execution , and a component can be 
device , wherein in response to receiving the AC power the localized on one computer and / or distributed between two or 
implantable device generates an oscillating signal that is more computers . 
proportional to a magnitude of the AC power received by the 45 As used herein , the term “ near - field " shall mean the 
implantable device , and receiving information based on the region that is in proximity to an antenna or another radiating 
oscillating signal in the reader device and adjusting the structure where the electric and magnetic fields do not have 
magnitude of the AC power based on the information . a plane - wave characteristic but vary greatly from one point 

In yet a further embodiment , an RE reader device is to another . Furthermore , the near - field can be subdivided 
provided that includes a radio component structured to 50 into two regions which are named the reactive near - field and 
generate and transmit an AC signal to an implantable device , the radiating near - field . The reactive near - field is closest to 
wherein in response to receiving the AC signal the implant- the radiating antenna and contains almost all of the stored 
able device generates an oscillating signal that is propor- energy , whereas the radiating near - field is that portion of the 
tional to a magnitude of the AC signal received by the near - field region between the far - field region and the reac 
implantable device wherein the radio component is further 55 tive near - field portion of the near - field region , wherein the 
structured to receive information based on the oscillating angular field distribution is dependent upon the distance 
signal from the implantable device , and a control system from the antenna . 
structured adjust the magnitude of the AC signal based on As used herein , the term “ far - field ” shall mean the region 
the information . where the electromagnetic field has a plane - wave charac 

60 teristic , i.e. , it has a uniform distribution of the electric and 
BRIEF DESCRIPTION OF THE DRAWINGS magnetic field strength in planes transverse to the direction 

of propagation . 
FIG . 1 is a block diagram of a system for wirelessly As used herein , the term “ dipole antenna ” shall mean an 

powering and communicating with a stent apparatus that has antenna or another radiating structure having two conductive 
been surgically implanted in a blood vessel of a patient 65 elements , such as metal wires or rods , which are usually 
according to an exemplary embodiment of the present bilaterally symmetrical , wherein each side of a feedline to a 
invention ; transmitter and / or a receiver is connected to one of the two 

a 

a 
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conductive elements and wherein the transmit mode input backscattering technique and the load modulation technique , 
( i.e. , driving current ) is applied to and / or the receive mode the carrier signal is modulated by modulating ( i.e. changing ) 
output is taken from a point between the two conductive the load on the antenna at the tag using , for example , 
elements by the feedline . shunting circuitry . In another passive technology , described 

Directional phrases used herein , such as , for example and 5 in U.S. Pat . Nos . 6,289,237 , 6,615,074 , 6,856,291 , 7,057 , 
without limitation , top , bottom , left , right , upper , lower , 514 , and 7,084,605 ( and commonly referred to as energy 
front , back , and derivatives thereof , relate to the orientation harvesting ) . RF energy from the RFID reader is harvested of the elements shown in the drawings and are not limiting and converted to a DC voltage by an antenna / matching upon the claims unless expressly recited therein . circuit / charge pump combination . The DC voltage is then The present invention will now be described , for purposes 10 used to power the circuitry that transmits information to the of explanation , in connection with numerous specific details RFID reader at , for example , a different frequency . In the in order to provide a thorough understanding of the subject 
invention . It will be evident , however , that the present exemplary embodiment described herein , stent apparatus 4 
invention can be practiced without these specific details employees a near - field load modulation technique for com 
without departing from the spirit and scope of this innova- 15 municating information to RFID reader device 8 . 
tion . FIG . 2 is a schematic representation of one particular , 

FIG . 1 is a block diagram of a system 2 for wirelessly non - limiting embodiment of the disclosed concept wherein 
powering and communicating with a stent apparatus 4 that passive technology in the form of load modulation as just 
has been surgically implanted in a blood vessel 6 of the described is employed to power electronics module 18 of 
patient ( or another part of the body such as a canal or duct ) 20 stent apparatus 4. As seen in FIG . 2 , electronics module 18 
according to an exemplary embodiment of the present of the present embodiment includes energy harvesting cir 
invention . As seen in FIG . 1 , system 2 includes an RFID cuitry 20 that is operatively coupled to a control unit 22 and 
reader device 8 including a touch probe device 10. As a programmable oscillator 24 , which are both operatively 
described in greater detail herein , RFID reader device 8 coupled to load modulation circuitry 26. A sensor 28 , such 
having touch probe device 10 allows power to be provided 25 as a blood flow or blood pressure sensing device , is operably 
to and information to be read from and / or transmitted to coupled to control unit 22 and is structured to measure one 
stent apparatus 4 through a direct electrical connection ( i.e. , or more parameters relating to the patient which are indica 
not over an air interface , but rather transcutaneously ) tive of the degree of restenosis of the blood vessel 6. Other 
between touch probe device 10 and stent apparatus 4 examples of sensor 28 include optic sensors , chemosensors , 
through skin 12 of patient . 30 electrical charge / field sensors , temperature sensors , acceler 
FIG . 2 is a schematic representation of one particular , ometer sensors , Global Positioning Satellite receivers , Oxy 

non - limiting exemplary embodiment of stent apparatus 4 gen sensors , CO2 sensors , other gas sensor ( carbon monox 
that may be employed to implement system 2. In ition , ide , nitrogen , nitric kide , anesthetic gas , etc. ) , blood sugar 
FIG . 3 is a block diagram of one particular exemplary sensors , other blood chemistry sensors ( lactate , electrolytes , 
embodiment of an RFID reader device 8 that may be used to 35 etc ) , microorganism sensors , antibody / antigen sensors , and 
implement system 2 in combination with stent apparatus 4 DNA / RNA sequence sensors . In operation , and as described 
so that stent apparatus 4 can powered , read from and / or in more detail herein , energy harvesting circuitry 20 is 
written to by making a direct ( i.e. , a non - air interface ) structured to receive RF energy from RFID reader device 8 
electrical connection thereto through skin 12. Both stent in the near - field and harvest energy therefrom by converting 
apparatus 4 and RFID reader device are described in detail 40 ( i.e. , rectifying ) the received RF energy into DC energy , e.g. , 
below . a DC voltage . The DC energy is then used to power control 
As seen in FIG . 1 and FIG . 2 , stent apparatus 4 includes unit 22 , programmable oscillator 24 and load modulation 

a first stent member 14A and a second stent member 14B circuitry 26. Control unit 22 may be , for example , a micro 
that are connected to one another by a feedline 16 provided processor , a microcontroller or some other suitable custom 
therebetween . Each stent member 14A , 14B is , in the 45 control circuitry , an associated memory , and additional logic 
exemplary embodiment , a metal mesh tube . Together , first circuitry . Load modulation circuitry 26 is structured to 
stent member 14A and second stent member 14B form a modulate the RF carrier signal sent from the RFID reader 
dipole antenna that is used to enable power and information device 8 in order to communicate information to RFID 
signals to be communicated to and from stent apparatus 4 as reader device 8. For example , load modulation circuitry 26 
described herein . Stent apparatus 4 also includes an elec- 50 may be caused to modulate the RF carrier signal based on 
tronics module 18 ( described below ) that is operatively one or more readings from sensor 28 ( stored in the memory 
connected to first and second stent members 14A and 14B by of control unit 22 ) . RFID reader device 8 is thus able to 
feedline 16 . “ observe ” the sensor signal based on “ load modulation . ” As 

Stent apparatus 4 may either be powered from the modu- another example , described below , load modulation circuitry 
lated electromagnetic field provided by RFID reader device 55 26 may be caused to modulate the RF carrier signal based on 
8 ( known as a passive device ) , or may contain its own the output of programmable oscillator 24 . 
internal power source , such as a battery ( known as an active Programmable oscillator 24 is a device which outputs an 
device ) . oscillating signal ( e.g. , a square wave ) wherein the fre 

In the exemplary embodiment , stent apparatus 4 is a quency of the oscillating signal is proportional to the amount 
passive device powered by an RF signal sent by RFID reader 60 of DC power that is applied to the device . An example of a 
device 8 in the manner described herein . One passive tag suitable programmable oscillator 24 is part number LTC 
technology employed in far - field applications , known as 6906 sold by Linear Technologies . As described in greater 
backscatter technology , generates signals by modulating the detail herein , in one particular exemplary embodiment , 
carrier signal sent from the RFID reader . A similar passive programmable oscillator 24 is used to implement a passively 
tag technology employed in near - field applications that also 65 powered power meter for measuring the amount of AC 
generates signals by modulating the carrier signal sent from power that is being received by stent apparatus 4. It will be 
the RFID reader is known as load modulation . In both the appreciated , however , that such a power meter is optional 
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and that electronics module 18 may omit programmable contact with stent members 14A and 14B , acting as a dipole 
oscillator 24 if such a power meter is not desired . antenna , of stent apparatus 4 through skin 12. As such , the 

In the particular embodiment shown in FIG . 2 , energy signals generated by RFID reader device 8 ( e.g. , an inter 
harvesting circuitry 20 of electronics module 18 includes a rogation signal ) , that would in known RFID readers be sent 
matching network 30 electrically connected to feedline 16. 5 over an air interface , may instead be directly transmitted to 
Matching network 30 is also electrically connected to a stent apparatus 4 , and thus electronics module 18 provided 
voltage boosting and rectifying circuit preferably in the form therein , wirelessly ( but without an air interface ) through the 
of a one or more stage charge pump 32. Charge pumps are near - field via transcutaneous communication through skin 
well known in the art . Basically , one stage of a charge pump 12. Similarly , the modulated signals generated by electronics 
increases the effective amplitude of an AC input voltage with 10 module 18 may be directly communicated wirelessly ( but 
the resulting increased DC voltage appearing on an output not over an air interface ) to RFID reader device 8 through 
capacitor . Successive stages of a charge pump , if present , touch probe device 10 in the near - field via transcutaneous 
will essentially increase the voltage from the previous stage communication using stent members 14A and 14B , acting as 
resulting in an increased output voltage . In operation , first a dipole antenna . Thus , in such a configuration , RFID reader 
and second stent member 14A and 14B receive RF energy 15 device 8 is able to interrogate stent apparatus 4 by generating 
that is transmitted by RFID reader device 8 as described an RF interrogation signal and transmitting that signal to 
herein . The received RF energy is provided , in the form of stent apparatus 4 in the manner just described . In response , 
an AC signal , to charge pump 32 through the associated stent apparatus 4 will modulate the RF signal to communi 
matching network 30. Charge pump 32 rectifies the received cate information , such as information based on the sensor 
AC signal to produce a DC signal that is amplified as 20 28 , to RFID reader device 8 in the manner just described . In 
compared to what it would have been had a simple rectifier one particular embodiment , touch probe device 10 is wand 
been used . In the exemplary embodiment , matching network like device having two conductors 50A and 50B fixed at the 
30 is chosen ( i.e. , its impedance is chosen ) so as to maximize end distal thereof with a center to center distance to accom 
some criterion such as the voltage of the DC signal output modate and generally match the spacing of stent members 
by charge pump 32 . 25 14A and 14B shown in FIG . 1 . 

Referring again to FIG . 3 , RFID reader device 8 of the The signals from stent apparatus 4 communicated through 
present , non - limiting exemplary embodiment will now be touch probe device 10 as just described are passed back to 
described . As noted elsewhere herein and as described in hybrid 48 , which forwards the signals to receiver portion 46 . 
detail below , RFID reader device 8 is able to provide power Receiver portion 46 mixes the captured signals with the RF 
to , read information from and transmit information to stent 30 carrier frequency generated by the local oscillator to directly 
apparatus 4 by making a direct ( i.e. , non - air interface ) downconvert the captured signals to a baseband information 
electrical connection thereto through skin 12 so that the signal , which is provided to DSP 40 for processing thereby . 
power and information may be transmitted to stent apparatus Thus , as just described , system 2 implements a touch 
4 in the near - field . RFID reader device 8 includes a control probe method for wirelessly ( but not over an air interface ) 
system 34 and a radio module 36. In the exemplary embodi- 35 powering near - field electronics and sensors connected to a 
ment shown in FIG . 3 , control system 34 includes a pro- stent implanted within the body . System 2 also implements 
cessor 38 , such as a microcontroller or microprocessor , and a touch probe method for wirelessly ( but not over an air 
a digital signal processor ( DSP ) 40 , although other configu- interface ) interrogating near - field electronics and sensors 
rations are possible . Processor 38 provides control over high connected to a stent implanted within the body . In such 
level operation of RFID reader device 8 and may commu- 40 methods , the touch probe confines power within a small area 
nicate with an external network and / or peripheral devices around the implanted device , which stands to reduce the 
such as , without limitation , FO apparatus 42 ( which enables chance of interfering with nearby electronics in the operat 
information to be input into and output from RFID reader ing room or other implanted electronics such as pacemakers . 
device 8 ) . I / O apparatus 42 may include a display , a key- Additionally , the touch probe methods of powering and 
board , a touchscreen , or some combination thereof . DSP 40 45 interrogating described herein lead to increased security in 
provides direct control over all operations of radio module much the same way near field communication ( NFC ) sys 
36 in response to high level commands provided by proces- tems require near contact between a reader and an interro 
sor 38 , and processes data signals received from stent gated device . As a result , information cannot be mistakenly 
apparatus 4 as described herein . Radio module 36 is adapted or purposefully read from a device without deliberate physi a 
to provide for communications to / from stent apparatus 4 by 50 cal access . 
generating and receiving RF signals in the manner described As noted elsewhere herein , according to a further embodi 
herein . ment of the disclosed concept , stent apparatus 4 may also be 4 
More particularly , radio module 36 further comprises a used to implement a wireless , passively powered power 

transmitter portion 44 , a receiver portion 46 , and a hybrid meter . One potential use for such an implementation is to 
48. Hybrid 48 may further comprise a circulator . Transmitter 55 have the power meter form part of a control loop that 
portion 44 preferably includes a local oscillator that gener- wirelessly reports the amount of power being received by 
ates an RF carrier frequency . Transmitter portion 44 sends a stent apparatus 4 back to RFID reader device 8. RFID reader 
transmission signal modulated by the RF carrier frequency device 8 may then , as needed , reduce the power output 
to hybrid 48 , which in turn passes the signal to touch probe thereby in order to adhere to federal regulations on limita 
device 10. Hybrid 48 connects transmitter portion 44 and 60 tions for power absorbed in tissue , which is called the 
receiver portion 46 to touch probe device 10 while isolating specific absorption rate ( SAR ) limit . In particular , in the 
them from each other . In particular , hybrid 48 allows a illustrated embodiment , during operation , programmable 
relatively strong signal to be sent from transmitter portion 44 oscillator 24 will output an oscillating signal ( e.g. , a square 
while simultaneously receiving a weaker signal sent from wave ) having a frequency which is proportional to the DC 
stent apparatus 4. Touch probe device 10 includes electrical 65 voltage being provided thereto by energy harvesting cir 
contacts or electrodes 50A and 50B that are adapted to be cuitry 20. Because the DC voltage output by energy har 
selectively and temporarily mated and brought into electrical vesting circuitry 20 is proportional to the AC voltage being 
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received through the first and second stent members 14A and member includes a first stent member comprising a first 
14B , the oscillating signal output by programmable oscilla- metal mesh tube directly coupled to the first side of the 
tor 24 is also proportional to the amount of AC power being first conductive portion and a second stent member 
received by stent apparatus 4. That oscillating signal may comprising a second metal mesh tube directly coupled 
then be used by load modulation circuitry 26 to communi- 5 to the second side of the first conductive portion , 
cate information based on and indicative of the oscillating wherein the feedline , the first metal mesh tube and the 
signal to RFID reader 8 through touch probe 10 as described second metal mesh tube form a dipole antenna , and herein to be used by RFID reader 8 in a control loop as just wherein the touch probe includes a first electrical described . contact and a second electrical contact . In the claims , any reference signs placed between paren- 10 2. The method according to claim 1 , wherein the elec theses shall not be construed as limiting the claim . The word tronics module includes a sensor , wherein the method " comprising ” or “ including ” does not exclude the presence 
of elements or steps other than those listed in a claim . In a includes communicating information based on an output of 
device claim enumerating several means , several of these the sensor from the stent apparatus to the reader device 
means may be embodied by one and the same item of 15 through the near - field electrical connection between the 
hardware . The word “ a ” or “ an ” preceding an element does touch probe and the at least one stent member . 
not exclude the presence of a plurality of such elements . In 3. A system for powering an implantable device , com 
any device claim enumerating several means , several of prising : 
these means may be embodied by one and the same item of a stent apparatus including ( i ) at least one stent member 
hardware . The mere fact that certain elements are recited in 20 comprising a metal mesh tube , the at least one stent 
mutually different dependent claims does not indicate that member being configured to be surgically implanted in 
these elements cannot be used in combination . a blood vessel forming a natural part of a body of a 

Although the invention has been described in detail for patient to provide structural support to the blood vessel 
the purpose of illustration based on what is currently con and functioning as an antenna , and ( ii ) an electronics 
sidered to be the most practical and preferred embodiments , 25 module coupled to the at least one stent member , the 
it is to be understood that such detail is solely for that electronics module including energy harvesting cir 
purpose and that the invention is not limited to the disclosed cuitry ; and 
embodiments , but , on the contrary , is intended to cover a reader device having a touch probe , the reader device 
modifications and equivalent arrangements that are within being structured to generate an RF signal and provide 
the spirit and scope of the appended claims . For example , it 30 the RF signal to the electronics module of the stent 
is to be understood that the present invention contemplates apparatus through a near - field electrical connection not 
that , to the extent possible , one or more features of any over an air interface between the touch probe and the at 
embodiment can be combined with one or more features of least one stent member , wherein the energy harvesting 
any other embodiment . circuitry is structured to convert the RF signal provided 

What is claimed is : to the electronics module to DC power , and wherein the 
1. A method of powering a stent apparatus implanted in a electronics module is structured to be powered by the 

body of a patient , the stent apparatus including at least one 
stent member functioning as an antenna and an electronics wherein the stent apparatus includes a feedline having a 
module coupled to the at least one stent member , the method first conductive portion having a first side and a second 
comprising : side opposite the first side and a second conductive 

surgically implanting the at least one stent member in a portion coupled to the first conductive portion , the 
blood vessel forming a natural part of the body of the second conductive portion being directly coupled to the 

electronics module , wherein the at least one stent patient to provide structural support to the blood vessel , 
the at least one stent member comprising a metal mesh member includes a first stent member comprising a first 
tube ; metal mesh tube directly coupled to the first side of the 

generating an RF signal using a reader device having a first conductive portion and a second stent member 
touch probe ; comprising a second metal mesh tube directly coupled 

providing the RF signal to the electronics module of the to the second side of the first conductive portion , 
stent apparatus through a near - field electrical connec wherein the feedline , the first metal mesh tube and the 

second metal mesh tube form a dipole antenna , and tion not over an air interface between the touch probe 50 
and the at least one stent member ; and wherein the touch probe includes a first electrical 

contact and a second electrical contact . converting the RF signal provided to the electronics 
module to DC power ; and using the DC power to power 4. The system according to claim 3 , wherein the electron 
the electronics module ; ics module includes a sensor and load modulation circuitry 

wherein the stent apparatus includes a feedline having a 55 coupled to the at least one stent member , the load modula 
first conductive portion having a first side and a second tion circuitry being structured to modulate the RF signal 
side opposite the first side and a second conductive based on an output of the sensor . 
portion coupled to the first conductive portion , the 5. The system according to claim 4 , wherein the sensor is 

a blood flow sensor or a blood pressure sensor . second conductive portion being directly coupled to the 
electronics module , wherein the at least one stent 
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DC power ; 
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