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(57) ABSTRACT 

A process and system are disclosed for Supplying electrical 
energy to a device located in a room housing an imaging 
system (such as an MRI system, for example), wherein the 
room is shielded from external electromagnetic fields. Cer 
tain embodiments of the present invention provide systems 
and processes for emitting electromagnetic radiation in the 
wavelength range of the light spectrum from at least one light 
emission device. Embodiments of the present invention fur 
ther provide a process and system for transforming the elec 
tromagnetic radiation into electrical energy using at least one 
transducer device located in the room, and Supplying the 
electrical energy to the device so as to minimize interfering 
electromagnetic fields within the room. 
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PROCESS AND SYSTEM FOR PROVIDING 
ELECTRICAL ENERGY TO A SHIELDED 

MEDICAL MAGING SUTE 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 1 1/423,570, filed Jun. 12, 2006, now allowed. 

FIELD OF THE INVENTION 

0002 Embodiments of the present invention provide a 
process and system for Supplying electrical energy to a device 
in an imaging room. 

BACKGROUND OF THE INVENTION 

0003. Where rooms are shielded from potentially interfer 
ing electromagnetic (EM) fields, as is sometimes necessary in 
medical imaging Suites (such as MRI imaging Suites, for 
example), the transmission of electricity into Such rooms can 
be problematic. For example, it is not possible to use standard 
electrical Supply systems, such as an alternating current form, 
without special Screening in the particularly sensitive area of 
the medical imaging device (Such as MRI, for example) due to 
the generally large interference fields generated by Such elec 
trical Supply systems. However, within a medical imaging 
Suite, it is necessary that there is a dependable Supply of 
electrical energy for devices located within the medical imag 
ing Suite. 
0004 One example of a device often utilized in an imaging 
suite (such as a shielded MRI room, for example) is a mobile 
injection system for dispensing contrast fluid to an individual 
prior to an imaging procedure. The administration and control 
of the injection system should preferably be undertaken in 
very close proximity to the individual (who is positioned 
within the MRI magnet coils, for example). Therefore, the 
length of any electrical cabling between the electrical Supply 
(which necessarily located outside of the medical imaging 
room) and the injection system must extend between the 
medical imaging device (such as MRI) and the extents of the 
shielded room. An electrical Supply cable of such length may 
result in unacceptable interference fields that adversely affect 
the quality of the images produced by the medical imaging 
system. 
0005. Therefore, existing devices (such as mobile injec 
tion devices) utilize battery sources for Supplying direct elec 
trical energy in direct current form. Such battery sources are 
located within the mobile injection system or in its immediate 
proximity. One disadvantage of this approach is that the bat 
tery must be changed and/or re-charged regularly thereby 
interfering with the operability of the medical imaging sys 
tem 

0006. In some other existing systems, a rechargeable accu 
mulator is used instead of a battery. The use of a rechargeable 
accumulator, however, also requires regular maintenance. For 
example, the accumulator must be periodically recharged 
and/or replaced after a certain number of recharging cycles. 
Such maintenance delays, including the exchange and the 
associated "running in of new accumulators, are likewise 
disadvantageous to the standard long-term operation of the 
medical imaging system. Furthermore, in existing systems, 
the malfunction of either a battery or an accumulator, for 
example, within the imaging Suite may lead to potential 
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sources of interference that may, in turn, adversely affect the 
operation of the imaging system (such as an MRI system, for 
example). 
0007 Thus, there exists a need for a system and process for 
Supplying electrical energy to devices (such as mobile injec 
tion units) located within an imaging Suite (such as a shielded 
MRI room, for example) wherein the system and process are 
operationally secure and require little or no maintenance. 
Furthermore, there is a need for Such a system and process 
that Supplies electrical energy to the medical imaging room 
(such as a room housing an MRI device) without generating 
electromagnetic (EM) fields that may interfere with the imag 
ing capabilities of the imaging system. 

BRIEF SUMMARY OF THE INVENTION 

0008. The needs outlined above are met by the present 
invention which, in various embodiments, provides a system 
that overcomes many of the technical problems discussed 
above, as well other technical problems, with regard to the 
Supply of electrical energy to a device (such as, for example, 
mobile injection units, extravasation detection devices, and/ 
or other devices located within a shielded imaging facility 
(such as an EM-shielded MRI suite)). Specifically, in one 
embodiment, a process is provided for providing electrical 
energy to a device located in an imaging room wherein the 
imaging room includes shielding against EM fields located 
outside the room. In one embodiment, the process comprises 
emitting electromagnetic radiation in the wave length range 
of the light spectrum from at one least one light emitting 
device, transforming the electromagnetic radiation into elec 
trical energy using at least one transducer device located in 
the room, and directing the electrical energy to the device so 
as to minimize interfering magnetic fields in the room. 
0009. In some embodiments, the emitting step may further 
comprise emitting the electromagnetic radiation from outside 
the shielding of the room. For example, in some embodi 
ments, the emitting step may further comprise emitting the 
electromagnetic radiation into the room through a viewing 
port defined in the shielding. In other embodiments, the emit 
ting step may comprise emitting the electromagnetic radia 
tion into the room using a transmitter fiber-optic cable. 
0010. In other embodiments, the process may further com 
prise transmitting a control signal from the transducer device 
to the light emitting device using a responder fiber-optic cable 
Such that the emitting step is controlled from inside the room. 
In some embodiments, the control signal may comprise infor 
mation corresponding to a light transmitting capability of the 
transmitter fiber-optic cable element. 
0011 Various embodiments of the present invention also 
provide a system for providing electrical energy to a device 
located in an imaging system room wherein the room 
includes shielding against EM fields located outside the 
room. In one embodiment, the system comprises a light emit 
ting device for emitting electromagnetic radiation in the wave 
length range of the light spectrum and a transducer device 
located in the room for transforming the electromagnetic 
radiation into electrical energy. The transducer device is also 
configured to be capable of directing the electrical energy to 
the device so as to minimize interfering magnetic fields in the 
OO. 

0012. In some embodiments, the light emitting device may 
further comprise a lighting element (such as a laser diode) that 
may be located outside the shielding of the room. Further 
more, the system may further comprise a transmitter fiber 
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optic cable including a first end connected to an outlet of the 
light emitting device and a second end connected to the trans 
ducer device for transmitting the electromagnetic radiation 
from the laser device to the transducer device. In some 
embodiments, the second end of the transmitter fiber-optic 
cable may be operably engaged with the transducer device 
using an optical connecting element. 
0013. In some embodiments, the transmitter fiber optic 
capable may be configured to be capable of transmitting a 
data stream. Other embodiments may further comprise a 
responder fiber-optic cable operably engaged between the 
photovoltaic device and the light emitting for transmitting a 
control signal from the photovoltaic device to the light emit 
ting device Such that the light emitting device is controllable 
from inside the room. According to some such embodiments, 
the responder fiber-optic cable may be configured to be 
capable of relaying to the light emitting device information 
corresponding to a light transmitting capability of the trans 
mitter fiber-optic cable element and controlling the light 
emitting device to adjust the intensity of the electromagnetic 
radiation emitted thereby in response to the relayed transmit 
ting capability of the transmitter fiber optic cable. 
0014. In some embodiments, the transducer device may 
comprise a photovoltaic element configured to be capable of 
converting the electromagnetic radiation into electrical 
energy. In some Such embodiments, the photovoltaic element 
may be operably engaged with a planar metallic element via 
a heat conducting element. The planar metallic element may 
be configured to extend beyond the extent of the area of the 
photovoltaic element so as to be capable of dissipating heat 
generated by the photovoltaic element when transforming the 
electromagnetic radiation into electrical energy. 
0015 Thus, the systems and processes for providing elec 

trical energy to a device located in an imaging system room 
(such as an MRI system room), as described in the embodi 
ments of the present invention, provide many advantages that 
may include, but are not limited to: transmitting energy to a 
device in the form of electromagnetic radiation within the 
wavelength of the light spectrum So as to avoid the generation 
of electromagnetic fields that may interfere with the operation 
of an imaging device (such as an MRI system, for example) 
co-located with the device; eliminating and/or minimizing 
the need for EM shielding around electrical energy transmis 
sion cables within an imaging room; and generating the elec 
tromagnetic radiation in the light spectrum using a light 
emitting device located outside a shielded imaging room So as 
to avoid the generation of interfering EM fields by the light 
emitting device. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0016. Having thus described the invention in general 
terms, reference will now be made to the accompanying 
drawings, which are not necessarily drawn to scale, and 
wherein: 
0017 FIG. 1 shows a schematic of a system and process 
for providing electrical energy from a light-emitting device to 
a transducer device according to one embodiment of the 
present invention. 
0.018 FIG. 2 shows a schematic cross-section of a “sand 
wich construction of the transducer device according to one 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0019. The present inventions now will be described more 
fully hereinafter with reference to the accompanying draw 

Aug. 23, 2012 

ings, in which some, but not all embodiments of the invention 
are shown. Indeed, these inventions may be embodied in 
many different forms and should not be construed as limited 
to the embodiments set forth herein; rather, these embodi 
ments are provided so that this disclosure will satisfy appli 
cable legal requirements. Like numbers refer to like elements 
throughout. 
0020. According to one embodiment, as shown in FIG. 1, 
the system 1 for the provision of electrical energy comprises 
a light emitting device 2 for emitting electromagnetic radia 
tion in the wavelength range of the light spectrum and a 
transducer device 3, located in an imaging room 5 (such as a 
room within a medical imaging Suite housing an MRI or other 
imaging device), for transforming the electromagnetic radia 
tion into electrical energy and directing the electrical energy 
to the device 10 So as to minimize interfering magnetic fields 
in the imaging room 5. In some embodiments, the transducer 
device 3 may comprise a photovoltaic element 16, including, 
but not limited to one or more solar cells, for transforming the 
electromagnetic radiation into electrical energy. 
0021. Furthermore, the transducer device 3 may also com 
prise electrical cables 8.9 for directing the electrical energy to 
the device 10. In some embodiments, the transducer device 3 
may be operably engaged with and/or in communication with 
the device 10 so as to minimize the physical distance between 
the transducer device 3 and the device 10 such that the poten 
tial interference produced by electrical cables 8, 9 may be 
minimized. Furthermore, in some embodiments, the electri 
cal cables 8, 9 may be further shielded so as to minimize the 
interference effect generated by directing the electrical 
energy from the transducer device 3 to the device 10. 
0022. According to additional embodiments, as shown in 
FIG. 1, the transducer device 3 may further comprise a pho 
tovoltaic element 16 as well as a photodiode 17 that may be 
operably engaged, via a monitoring Switching circuit 18, to a 
transducer controller 19. In some embodiments, the photo 
voltaic element 16 of the transducer device 3 may be config 
ured to provide a Supply of electrical energy of several hun 
dred milliwatts up to a few watts. In some embodiments, the 
photovoltaic device 16 of the transducer device 3 may com 
prise doped silicon crystals for converting electromagnetic 
radiation into electrical energy. The photodiode 17 may be 
configured to detect the intensity and/or quality of the elec 
tromagnetic radiation reaching the photovoltaic element 16 
and transmitting data corresponding to the intensity and/or 
quality to the transducer controller 19 (which may then com 
municate with the emitter controller 25 via, for example, the 
responder fiber-optic cable 23). 
0023. As shown in FIG.2, certain components of the trans 
ducer device 3 may be connected using “sandwich' tech 
niques for packaging electronic components wherein electri 
cal connecting elements, carrying the optical device 22, 
photovoltaic element 16, and photodiode 17, for example, are 
placed in a “sandwich' structure 40 so as to minimize the 
distance between the Sandwiched components, with a first 
metallic foil 31 (including, but not limited to: copper, copper 
PCB layers, silver, gold, and/or other conductive metallic 
foils, for example) and a second metallic foil (including, but 
not limited to: copper, copper-PCB layers, silver, gold, and/or 
other conductive metallic foils, for example) disposed on at 
least one side of the sandwich structure 40. The metallic foils 
may be separated by an isolation layer 33 (comprising, for 
example, a thin layer of dielectric material). The first and 
second metallic foils 31, 32 may thus create an effective 
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shield against the incursion of external EM fields into the 
sandwich structure 40 of the transducer device 3 and the 
leakage of internal EM fields generated by the various com 
ponents of the transducer device 3. In some embodiments, as 
shown generally in FIG. 2, the photovoltaic element 16 is 
operably engaged, via a heat conducting element 34, to at 
least one of the two metallic foils 31, 32. In some embodi 
ments, the metallic foils 31, 32 may extend to a distance 
exceeding 5 centimeters on all boundaries of a planar Surface 
of the photovoltaic element 16 such that any heat generated 
when irradiating the photovoltaic element 16 with electro 
magnetic radiation (such as laser light generated by a lighting 
element 11 included in the light-emitting device 2) is con 
ducted to the outer extents of the metallic foils 31, 32 (such as 
the “heat-sink’ second metallic foil 32 shown generally in 
FIG. 2) such that the heat may be dissipated without adverse 
affect on the electronic components of the transducer device 
3 

0024. As described herein with respect to FIG.1, the trans 
ducer device 3 is located in an imaging room 5 (Such as an 
MRI room), in which the magnet tube of the MRI system, not 
shown here, is located. In some embodiments, the light emit 
ting device 2 is located in a control room 4. The MR room is 
shown with an external shield 6 to protect against the incur 
sion of externally-generated EM fields. According to some 
embodiments, the external shield 6 is disposed substantially 
between the control room 4 and the MR room 5 for shielding 
against EM fields emitted outside the Imaging room 5. The 
shield 6 may comprise, for example, a Faraday cage or other 
shielding device that will be appreciated by one skilled in the 
art. Because the electromagnetic radiation emitted by the 
light-emitting device 2 does not cause interfering electromag 
netic fields that may affect the quality and/or operability of a 
medical diagnostic process (such as generating of an MRI 
scan), EM shielding about the electromagnetic energy path 
way established between the light emitting device 2 and the 
transducer device 3 (see, for example, the transmitter fiber 
optic cable 20, as described further herein) is not necessary 
even when the EM radiation transmits relatively large 
amounts of energy. 
0025. As shown in FIG. 1, the light emitting device 2 may 
comprise a lighting element 11 for generating electromag 
netic radiation in the wavelength range of the light spectrum. 
Furthermore, the lighting element 11 may include various 
lighting devices that may include, but are not limited to: 
lamps (such as halogen and/or Xenon lamps, for example), 
lasers, laser diodes, light-emitting diodes, diffuse lighting 
elements, and combinations of Such devices. The light emit 
ting device 2 may further comprise a driver 12 in communi 
cation with the lighting element 11 for controlling and/or 
energizing the lighting element 11. As described in further 
detail herein, the light emitting device 2 may also comprise, in 
Some embodiments, a Switching module circuit 13 and an 
emitter controller 25 (both of which may be in communica 
tion with the driver 12 and/or lighting element 11). The 
switching module circuit 13 may be configured to be capable 
of Switching the driver 12 (and, in turn, the lighting element 
11) on and off in response to feedback signals transmitted 
along a responder fiber optic cable 23 operably engaged 
between the light-emitting device 2 and the transducer device 
3 

0026. The light emitting device 2 may also be in commu 
nication with an energy source (not shown) via one or more 
cables 7. According to various embodiments, the energy 
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Source for the light emitting device 2 may include, but is not 
limited to: an alternating current source, a direct current 
Source; and/or a battery. 
0027. The light-emitting device 2 (and the lighting ele 
ment 11 included therein) may be configured to emit electro 
magnetic radiation in the wavelength range of the light spec 
trum. The electromagnetic radiation emitted by the light 
emitting device 2 may include, but is not limited to: radiation 
within the visible light spectrum (i.e. substantially between 
about 400 and about 700 nm), radiation in the near infrared 
spectrum, radiation in the far infrared spectrum, radiation in 
the ultraviolet (UV) spectrum, and combinations of such 
radiation types. The limit of the feasible wavelength spectrum 
of the electromagnetic radiation emitted by the light-emitting 
device 2 may be defined by the capabilities of the transducer 
device 3 for transforming the electromagnetic radiation into 
electrical energy. For example, the spectrum of the electro 
magnetic radiation may be limited, in Some embodiments, by 
the occurrence of the requisite photo-effect in the photovol 
taic element 16 that, in some embodiments, comprises doped 
silicon crystals. 
0028. According to some embodiments of the present 
invention, the light emitting device 2 may be located outside 
of the imaging room 5 (Such as, for example, in a control room 
4, as shown schematically in FIG. 1). However, in some 
additional embodiments, the light emitting device 2 may be 
located within the imaging room 5. For example, in some 
embodiments, the light-emitting device 2 may comprise 
lighting elements present in an existing imaging room 5 (Such 
as, for example standard halogen or filament lights installed 
and/or set up in the imaging room). According to some Such 
embodiments, the corresponding transducer device 3 may 
comprise one or more solar cells configured to be capable of 
converting a diffuse visible light in the imaging room 5 into a 
photocurrent sufficient for the current requirements of the 
devices 10 present in the imaging room 5. 
(0029. However, as shown in FIG. 1, it may be preferable 
that the light emitting device 2 is located outside the imaging 
room 5 such that the electromagnetic radiation emitted 
thereby is imported into the imaging room 5 through its 
shielding 6 without introducing potentially interfering EM 
fields into the imaging room 5. By positioning the light emit 
ting device 2 outside the imaging room 5 (Such as in an 
adjacent or non-adjacent control room 4 separated from the 
imaging room 5 by suitable EM shielding 6), EM fields that 
may be generated by the light-emitting device 2 (and/or 
cables 7 operably engaged therewith) may not affect the qual 
ity of the imagery produced by the imaging device (such as an 
MRI system). Furthermore, in embodiments where the light 
emitting device 2 is located outside of the shielding 6 of the 
imaging room 5, the strength of the light emitting device 2 
(and the strength of EM fields generated thereby) may be 
increased such that the electromagnetic radiation emitted 
thereby is Sufficient to generate requisite radiation intensity 
Such that the transducer device 3 may supply corresponding 
electrical energy to one or more devices 10 within the imag 
ing room 5. 
0030. In some embodiments, where the light-emitting 
device 2 is located outside the imaging room 5, the electro 
magnetic radiation emitted by the light emitting device 2 may 
be imported into the imaging room 5 (from, for example, an 
adjacent control room 4) via a viewing glass or other viewing 
port defined in the shielding 6 surrounding the imaging room 
5. For example, the light emitting device 2 may be operably 
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engaged with a viewing glass and/or with a window sill 
defined in a wall of a control room 4 such that electromagnetic 
radiation generated by the light-emitting device 2 may be 
transmitted through the window and into the imaging room 5 
(with or without the use of a light-transmitting element (Such 
as a transmitter fiber-optic cable 20, as described below) and 
supplied to the transducer device 3 (which, as described 
herein may comprise a Solar cell or other photovoltaic ele 
ment 16). 
0031. As shown in FIG. 1, the electromagnetic radiation 
generated by the light-emitting device 2 (and the lighting 
element 11 included therein) may be transmitted through the 
shielding 6 and into the imaging room 5 via a cable-formed 
light carrying element, such as a transmitter fiber-optic cable 
20. The transmitter fiber-optic cable may comprise a com 
mercially-available fiber-optic cable or “light pipe' that is 
low-loss and sufficiently proven and tested for everyday and 
Substantially continuous use. Thus, in some embodiments of 
the system 1 of the present invention, multiple transmitter 
fiber optic cables 20 may be used to transmit electromagnetic 
radiation from one or more light emitting devices 2 (located 
outside the imaging room 5, for example) into the imaging 
room and to various devices 10 throughout the imaging room 
5. In some such embodiments, each device 10 may be pro 
vided with a corresponding transducer device 3 for converting 
the electromagnetic radiation, transmitted by the transmitter 
fiber optic cable 20, into electrical energy that may be usable 
by the devices 10. 
0032 More particularly, in some embodiments, the light 
emitting device 2 may comprise a lighting element 11 (Such 
as a laser device) located outside the shielding 6 of the imag 
ing room 5. As described herein, the system 1 may further 
comprise a transmitter fiber-optic cable 20 including a first 
end operably engaged with an outlet of the lighting element 
11 (via a connecting element 21, for example) and a second 
end operably engaged with the transducer device 3 via an 
optical connecting element 22. 
0033. The use of a laser device (such as a laser diode) as 
the lighting element 11 may be suitable for the high energy 
transfer of photons. However, as one skilled in the art will 
appreciate, the overall quality of the photon stream (i.e. the 
electromagnetic radiation in the visible light spectrum) may 
not be crucial for the effective generation of electrical energy 
at the transducer device 3. Thus, in some embodiments, the 
lighting element 11 of the light emitting device 2 may com 
prise a reliable, high-performance laser device as the Source 
of the electromagnetic radiation. Because the laser device 
power characteristics are generally more important to the 
operation of the system 1 than the downstream optical char 
acteristics of the electromagnetic radiation, the system 1 of 
the present invention may be assembled with relatively low 
cost optical components (21, 22) compared to laser systems 
requiring high-grade optical characteristics. 
0034. In some embodiments, increased reliability and effi 
ciency may be achieved wherein the optical coupling element 
22 is shaped to collect the electromagnetic radiation trans 
mitted via the transmitter fiber-optic cable 20. For example, 
as indicated herein, the optical coupling element 22 may be 
operably engaged between the transmitting fiber-optic cable 
20 and the light incidence area of the photovoltaic element 16. 
The optical coupling element 22 may be further formed to the 
contour of the light incidence area of the photovoltaic element 
16. In some embodiments, the optical coupling element 22 
may be formed as a pyramid or bell-shaped form for dispers 
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ing the electromagnetic radiation over the light-incidence 
area of the photovoltaic element 16 to ensure that the various 
cells of the photovoltaic element 16 are evenly illuminated by 
the electromagnetic radiation transmitted via the transmitting 
fiber-optic cable 20. 
0035 An example of a system 1 according to one embodi 
ment of the present invention is shown in FIG. 1, wherein the 
light emitting device 2 and the transducer device 3 are fiber 
optically connected by the transmitter fiber optic cable 20 
such that one end of the transmitter fiber optic cable 20 
connected to the lighting element 11 (Such as a laser diode) 
via a connecting device 21. An opposite end of the transmitter 
fiber optic cable 20 is further connected, via an optical cou 
pling element 22, (Such as a laserdom) to the photovoltaic 
element 16. 

0036 Some embodiments may further comprise a 
responder fiber-optic cable 23 operably engaged between the 
light-emitting device 2 and the transducer device 3. The 
responder fiber optic cable 23 may be configured to be 
capable of transmitting data concerning the monitoring 
switching circuit 18 to the switching module circuit 13. For 
example, the transducer device 3 may, in Some embodiments, 
comprise a photodiode 17 in communication with the moni 
toring Switching circuit 18 for monitoring the energy trans 
ferred from the light-emitting device 2 to the transducer 
device 3 via the transmitter fiber-optic cable 20. The energy 
levels detected and monitored by the photodiode 17 and the 
monitoring Switching circuit 18, respectively, may be indica 
tive of the integrity and/or efficiency of the transmitter fiber 
optic cable 20. For example, the feedback path established by 
the responder fiber optic-cable 23 may be used to detect and 
report potential fiber breaks to the light emitting device 2 such 
that if such a break is detected, the light-emitting device 2 
may be shut down and/or attenuated in order to prevent the 
leakage of potentially damaging light radiation from the bro 
ken fibers within the transmitter fiber-optic cable 20. There 
fore, in some such embodiments, the monitoring Switching 
circuit 18 may send a response signal (via the responder 
fiber-optic cable 23, for example) in real-time to the switching 
module circuit 13 of the light-emitting device 2. In response, 
the switching module circuit 13 of the light-emitting device 2 
may control the driver 12 to adjust the intensity, power, or 
other characteristic of the electromagnetic radiation gener 
ated by the lighting element 11 in response to the data 
received from the photodiode 17 of the transducer device 3. 
0037. In other embodiments, a controller fiber-optic cable 
24 may also be operably engaged between the light-emitting 
device 2 and the transducer device 3. The controller fiber 
optic cable 24 may, in Some embodiments, establish commu 
nication between the control unit 19 of the transducer device 
3 with a control unit 25 of the light-emitting device 2 and 
enable a transmission of data from the light-emitting device 2 
to the transducer device 3, wherein the data may include, but 
is not limited to: an indication of the position of the switch 
module circuit 13: a status of the transmitter fiber-optic cable 
20; a selection of a level of electrical energy required by one 
or more devices 10 within the imaging room 5; a selection of 
a number of devices 10 in communication with the transducer 
device 3 (via, for example, the electrical cables 8, 9); and 
combinations of Such data. In some embodiments, the con 
troller fiber-optic cable 24 may be in bi-directional commu 
nication with at least one of the control components 19, 25 
and the Switch module-circuit 13 such that the control com 
ponents may monitor the light emitting device 2 for a 
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“switched off condition wherein the lighting element 11 is 
turned off or otherwise fails to Supply an adequate stream of 
electromagnetic radiation to the transducer device 3. As 
shown in FIG. 1, in some embodiments, the controller fiber 
optic cable 24 may also extend between the control compo 
nents 19, 25 of the light-emitting device 2 and transducer 
device 3 and the device 10 such that the status, power con 
Sumption level, Voltage demands, or other operating charac 
teristic of the device 10 may be taken into account when 
controlling at least one of the light emitting device 2 and the 
transducer device 3 of the system 1 of the present invention. 
0038. The transmitter fiber optic cable 20 may also be 
configured to be capable of transmitting a data stream in 
addition to the electromagnetic radiation generated by the 
light-emitting device 2 such that the responder fiber-optic 
cable 23 and the controller fiber-optic cable 24 may be 
replaced by a single transmitter fiber-optic cable 20. Accord 
ing to Some embodiments, the transmitter fiber-optic cable 
20, responder fiber optic cable 23, and/or the controller fiber 
optic cable 24 may be configured to be capable of transmitting 
information via a bi-directional connection established 
between the light-emitting device 2 and the transducer device 
3. As described herein, because the data streams and electro 
magnetic radiation are transmitted via fiber-optic cables, the 
connections (established by the fiber-optic cables 20, 23, 24) 
established between the light-emitting device 2 and the trans 
ducer device 3 have no effect on any electrical or EM fields 
within the imaging room 5. Furthermore, such fiber optic 
cables 20, 23, 24 are also substantially resistant to interfer 
ence from electrical or EM fields within the imaging room 5 
(such as the very powerful EM fields generated by an MRI 
imaging System). 
0039) Regardless of the communication pathway estab 
lished between the light-emitting device 2 and the transducer 
device 3, various embodiments of the present invention may 
enable the control, management, and/or regulation of the 
performance of the lighting element 11 (Such as a laser diode) 
of the light-emitting device 2. For example, the data transmit 
ted via at least one of the transmitter fiber-optic cable 20, the 
responder fiber-optic cable 23 and/or the controller fiber 
optic cable 24 may provide control inputs to at least one of the 
control component 25, the switching module circuit 13, and 
the driver 12 of the light emitting device 2 such that the 
lighting element 11 therein produces an appropriate amount 
of energy required to provide electrical energy to one or more 
devices 10 that may be in communication with the transducer 
device 3. The various control and feedback elements of the 
system 1 may thus: reduce energy loss; increase the opera 
tional life of the optical elements (such as the transmitter 
fiber-optic cable 20, the optical coupling element 22, the 
connecting device 21); and increase the operational life of the 
lighting element 11. For example, in embodiments wherein 
the lighting element 11 of the light-emitting device 2 is a laser 
diode, the feedback data transferred from the monitoring 
switch circuit 18 of the transducer device 3 to the switching 
module circuit 13 of the light-emitting device 2 (see FIG. 1) 
may include an indication to operate the lighting element 11 
in a life-prolonging partial operational mode. 
0040. Furthermore, in some embodiments, the transducer 
device 3 may further comprise an energy storage device 26 
(such as a battery or capacitor, for example) for storing elec 
trical energy generated by the photovoltaic element 16 of the 
transducer device 3 during operational cycles wherein the 
electrical energy required by the device 10 does not reach the 
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level of electrical energy produced by the photovoltaic ele 
ment 11. Thus, during load peaks or "spikes' (wherein the 
device 10 requires more electrical energy than is immediately 
made available by the photovoltaic element 16), the control 
component 19 of the transducer device may bring the energy 
storage device 26 online to provide electrical energy to 
Supplement the electrical energy provided by the photovoltaic 
element 16. 
0041. Many modifications and other embodiments of the 
inventions set forth herein will come to mind to one skilled in 
the art to which these inventions pertain having the benefit of 
the teachings presented in the foregoing descriptions and the 
associated drawings. Therefore, it is to be understood that the 
inventions are not to be limited to the specific embodiments 
disclosed and that modifications and other embodiments are 
intended to be included within the scope of the appended 
claims. Although specific terms are employed herein, they are 
used in a generic and descriptive sense only and not for 
purposes of limitation. 
What is claimed: 
1. A process for providing electrical energy to a device used 

in connection with an imaging room, the room having shield 
ing against electromagnetic fields, the process comprising: 

emitting electromagnetic radiation from at least one elec 
tromagnetic radiation emitting component located out 
side the shielding of the room; 

detecting the electromagnetic radiation with at least one 
transducer located in the room; 

transforming the electromagnetic radiation into electrical 
energy using the at least one transducer located in the 
room; 

transmitting at least one control signal from a device com 
prising the transducer to a device comprising the elec 
tromagnetic radiation emitting component, the control 
signal generated at least partially based on detection of 
the electromagnetic radiation or operating characteris 
tics of the device used in connection with the imaging 
room; and 

directing the electrical energy to the device used in con 
nection with the imaging room so as to Supply power to 
the device and to minimize interfering magnetic fields in 
the room. 

2. The process of claim 1, wherein the transforming step is 
performed inside the room. 

3. The process of claim 2, wherein the emitting step further 
comprises emitting the electromagnetic radiation into the 
room through a viewing port defined in the shielding. 

4. The process of claim 1, wherein the emitting step com 
prises emitting the electromagnetic radiation into the room 
via a transmitter fiber-optic cable. 

5. The process of claim 1, wherein the transmitting step 
comprises transmitting a control signal from the device com 
prising the transducer to the device comprising the electro 
magnetic radiation emitting component via a responder fiber 
optic cable Such that the emitting step is at least partially 
controlled from inside the room. 

6. The process of claim 5, wherein the transmitting step 
comprises relaying to the device comprising the electromag 
netic radiation emitting component information correspond 
ing to a light transmitting capability of the transmitter fiber 
optic cable. 

7. The process of claim 6, wherein the control signal trans 
mitted from the device comprising the transducer to the 
device comprising the electromagnetic radiation emitting 
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component comprises an instruction to reduce an intensity of 
the emitted electromagnetic radiation when the relayed infor 
mation corresponding to the light transmitting capability of 
the transmitter fiber-optic cable indicates that the light trans 
mitting capability of the transmitter fiber-optic cable is com 
promised. 

8. The process of claim 1, wherein the emitting step further 
comprises emitting electromagnetic radiation Substantially 
within the visible light spectrum. 

9. The process of claim 1, wherein the emitting step further 
comprises emitting electromagnetic radiation Substantially 
within the near infrared light spectrum. 

10. The process of claim 1, wherein the emitting step 
further comprises emitting electromagnetic radiation Sub 
stantially within the far infrared light spectrum. 

11. The process of claim 1, wherein the emitting step 
further comprises emitting electromagnetic radiation Sub 
stantially within the ultraviolet light spectrum. 

12. The process of claim 1, wherein the imaging room 
comprises a magnetic resonance imaging (MRI) Suite. 

13. A system for providing electrical energy to a device 
used in connection with an imaging room, the room having 
shielding against electromagnetic fields, the system compris 
ing: 

an electromagnetic radiation emitting component for emit 
ting electromagnetic radiation from outside the shield 
ing of the room; and 

a transducer located in the room for detecting the electro 
magnetic radiation, transforming the electromagnetic 
radiation into electrical energy, and directing the elec 
trical energy to the device used in connection with the 
imaging room so as to Supply power to the device and to 
minimize interfering magnetic fields in the room, 

wherein at least one control signal is transmitted from a 
device comprising the transducer to a device comprising 
the electromagnetic radiation emitting component, the 
control signal generated at least partially based on detec 
tion of the electromagnetic radiation or operating char 
acteristics of the device used in connection with the 
imaging room. 

14. The system of claim 13, wherein the electromagnetic 
radiation emitting component comprises a laser diode. 

15. The system of claim 13, wherein the electromagnetic 
radiation emitting component is configured to be capable of 
emitting electromagnetic radiation having a wave length Sub 
stantially between about 400 nanometers and about 700 
nanometers. 

16. The system of claim 13, wherein the electromagnetic 
radiation emitting component is configured to be capable of 
emitting electromagnetic radiation having a wave length Sub 
stantially within the near infrared light spectrum. 

17. The system of claim 13, wherein the electromagnetic 
radiation emitting component is configured to be capable of 
emitting electromagnetic radiation having a wave length Sub 
stantially within the far infrared light spectrum. 

18. The system of claim 13, wherein the electromagnetic 
radiation emitting component is configured to be capable of 
emitting electromagnetic radiation having a wave length Sub 
stantially within the ultraviolet light spectrum. 

19. The system of claim 13, wherein the imaging room 
comprises a magnetic resonance imaging (MRI) Suite. 

20. The system of claim 13, further comprising a transmit 
ter fiber optic cable including a first end operably engaged 
with the device comprising the electromagnetic radiation 
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emitting component and a second end operably engaged with 
the device comprising the transducer for transmitting the 
electromagnetic radiation to the transducer device. 

21. The system of claim 20, wherein the second end of the 
transmitter fiber-optic cable is operably engaged with the 
device comprising the transducer via an optical connecting 
element. 

22. The system of claim 20, wherein the transmitter fiber 
optic capable is configured to be capable of transmitting a 
data stream including data for controlling the electromagnetic 
radiation emitting component. 

23. The system of claim 13 wherein the transducer com 
prises a photovoltaic element for transforming the electro 
magnetic radiation into electrical energy. 

24. The system of claim 23, wherein the photovoltaic ele 
ment is selected from the group consisting of an array of 
doped silicon crystals; at least one solar cell; and combina 
tions thereof. 

25. The system of claim 23, wherein the device comprising 
the transducer further comprises a photodiode operably 
engaged with the photovoltaic element for monitoring a char 
acteristic of the electromagnetic radiation. 

26. The system of claim 24, wherein the photovoltaic ele 
ment is operably engaged with a planar metallic element via 
a heat conducting element, the planar metallic element 
extending beyond a planar area of the photovoltaic element so 
as to dissipate heat generated by the photovoltaic element 
when transforming the electromagnetic energy into electrical 
energy. 

27. The system of claim 26, wherein the planar metallic 
element comprises a copper foil. 

28. The system of claim 26, wherein the planar metallic 
element comprises a silver foil. 

29. The system of claim 26, wherein the planar metallic 
element comprises a gold foil. 

30. The system of claim 13 further comprising a controller 
fiber-optic cable operably engaged between the device com 
prising the transducer and the device comprising the electro 
magnetic radiation emitting component for transmitting a 
first control signal from the device comprising the transducer 
to the device comprising the electromagnetic radiation emit 
ting component such that the electromagnetic radiation emit 
ting component is at least partially controllable from inside 
the room. 

31. The system of claim 30, further comprising a responder 
fiber-optic cable operably engaged between the device com 
prising the transducer and the device comprising the electro 
magnetic radiation emitting component for transmitting 
information corresponding to the characteristic of the elec 
tromagnetic radiation. 

32. The system of claim 31, wherein a second control 
signal is transmitted from the device comprising the trans 
ducer to the device comprising the electromagnetic radiation 
emitting component via the responder fiber-optic cable, 
wherein the second control signal comprises an instruction to 
reduce an intensity of the emitted electromagnetic radiation 
when the transmission information indicates that the trans 
mitter fiberoptic cable is compromised. 

33. The process of claim 1, wherein the transmitting step 
comprises transmitting data corresponding to a characteristic 
of the electromagnetic radiation and at least one control sig 
nal for controlling the electromagnetic radiation emitting 
component. 
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34. The process of claim 1, further comprising transmitting 
at least one control signal from the device comprising the 
electromagnetic radiation emitting component to the device 
comprising the transducer. 

35. The process of claim 1, further comprising transmitting 
data regarding the operating characteristics of the device used 
in connection with the imaging room to the device comprising 
the electromagnetic radiation emitting component and/or the 
device comprising the transducer for controlling the device 
comprising the electromagnetic radiation emitting compo 
nent and/or the device comprising the transducer. 

36. The system of claim 13, wherein data corresponding to 
a characteristic of the electromagnetic radiation and at least 
one control signal for controlling the electromagnetic radia 
tion emitting component are transmitted from the device 
comprising the transducer to the device comprising the elec 
tromagnetic radiation emitting component. 

37. A process for providing electrical energy to a device 
used in connection with an imaging room, the room having 
shielding against electromagnetic fields, the process compris 
ing: 

emitting electromagnetic radiation from at least one elec 
tromagnetic radiation emitting component from outside 
the shielding of the room; 

detecting the electromagnetic radiation with at least one 
transducer located in the room; 

transforming the electromagnetic radiation into electrical 
energy using the at least one transducer located in the 
room; 

transmitting data other than data corresponding to a char 
acteristic of the electromagnetic radiation between a 
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device comprising the transducer and a device compris 
ing the electromagnetic radiation emitting component, 
the data generated at least partially based on detection of 
the electromagnetic radiation or operating characteris 
tics of the device used in connection with the imaging 
room; and 

directing the electrical energy to the device used in con 
nection with the imaging room so as to Supply power to 
the device and to minimize interfering magnetic fields in 
the room. 

38. The process of claim 37, wherein the transmitting step 
comprises transmitting at least one control signal for control 
ling the electromagnetic radiation emitting component. 

39. The process of claim 1, wherein the transforming step 
comprises transforming the electromagnetic radiation into an 
electrical current using the at least one transducer, and 
wherein the directing step comprises directing the electrical 
current to the device used in connection with the imaging 
OO. 

40. The process of claim 1, wherein the directing step 
comprises directing the electrical energy to an injection unit 
for dispensing contrast fluid to an individual. 

41. The process of claim 1, whereintransmitting comprises 
transmitting at least one control signal from a device com 
prising the transducer to a device comprising the electromag 
netic radiation emitting component, the control signal at least 
partially based on detection of the electromagnetic radiation 
with the at least one transducer. 

c c c c c 


